TENDER ENQUIRY NO.: PSER:PUR:PMX:373(1):003:(ENQ:19:PP:0015:PUR:2) Date 11/04/2019.

o UY 5 Ul

Bharat Heavy Electricals Limited
(A Govt. Of India Undertaking)

Power Sector, Eastern Region

BHEL Bhawan, Plot No. DJ-9/1, Sector- Il,

Salt Lake City, Kolkata, WEST BENGAL, INDIA
Phone: 033-23398220, 23211690, FAX: 033-
23211960

NOTICE INVITING TENDER (NIT)

OFFERS ARE INVITED FROM REPUTED & EXPERIENCED BIDDERS (MEETING PRE-
QUALIFICATION CRITERIA AS MENTIONED) THROUGH E-PROCUREMENT PORTAL
https://bhel.abcprocure.com ONLY for THE SUBJECT JOB BY THE UNDERSIGNED ON

BEHALF OF BHARAT HEAVY ELECTRICALS LIMITED AS PER THE TENDER DOCUMENT.
ISSUE OF TENDER TO ANY BIDDER SHALL NOT CONSTRUE THAT THE BIDDER IS
CONSIDERED TO BE QUALIFIED. FOLLOWING POINTS RELEVANT TO THE TENDER MAY
PLEASE BE NOTED AND COMPLIED WITH.

Salient Features of NIT

EIE) ISSUE DESCRIPTION
' E‘JI\'ZSEER PSER:PUR:PMX:373(1):003:(ENQ:19:PP:0015:PUR:2) DTD:11/04/2019
ii Broad Scope of job | “Design, Supply and Expert Supervision for installation works of
Borosilicate Glass Block Lining including Wet Stack Flow Model
Study for 275 m tall twin flue chimney for Unit#2 & single flow
chimney of U#3 at 3x660 MW Barh Stage-l,Dist-Patna Bihar
(Technical Details In Technical specification no. PE-TS-442-620-C001 of
Tender)”
iii ISSUE OF TENDER a) Online through e-procurement platform at
DOCUMENTS https://bhel.abcprocure.com) 1.Applicable
b) In BHEL website (www.bhel.com & CPP Portal) : | 2. Applicable
For tender view purpose only
iv DUE DATE & TIME | Date: 22/04/2019, Time: 15-00 Hrs. IST Applicable
OF OFFER | (Offer to be submitted online only through e-
SUBMISSION procurement platform at https://bhel.abcprocure.com)
Vv TECHNO- Date: 22/04/2019, Time: 16-00 Hrs. IST Applicable
COMMERCIAL BID | (online only through e-procurement platform at
OPENING OF | https://bhel.abcprocure.com , participating bidders may
TENDER witness the same online only)
vi EMD AMOUNT Not Applicable Not Applicable
vii COST OF TENDER | -- Not Applicable
viii LAST DATE FOR | Date: 19/04/2019
SEEKING Applicable
CLARIFICATION
iX SCHEDULE OF Pre | If any, shall be intimated through Tender Change Notice | Not Applicable
Bid Discussion (TCN)
(PBD)
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TENDER ENQUIRY NO.: PSER:PUR:PMX:373(1):003:(ENQ:19:PP:0015:PUR:2) Date 11/04/2019.

X INTEGRITY PACT | IEM DETAILS Applicable
& NAME : Shri D.R.S Chaudhary, IAS (Retd.)
DETAILS OF | ADDRESS: E-1/164, Arera Colony
INDEPENDENT Bhopal - 462016 (M.P.)
EXTERNAL EMAIL: dilip.chaudhary@icloud.com
MONITOR (IEM) &

NAME : Mrs. Pravin Tripathi, IA & AS (Retd.)
ADDRESS: D-243, Anupam Gardens, Lane IB,
Neb Sarai Sainik Farms,
New Delhi—110 068
EMAIL: pravin.tripathi@gmail.com

Xi Latest updates Latest updates on the important dates, Amendments, | Shall be
Correspondences, Corrigenda, Clarifications, Changes, | intimated to
Errata, Modifications, Revisions, etc to Tender Specifications | bidder

will be hosted in BHEL webpage (www.bhel.com —Tender
Notifications —View Corrigendum & CPP Portal —Tender
Notice & E-PROCUREMENT PORTAL
https://bhel.abcprocure.com). Bidders to keep themselves
updated with all such information.

The offer shall be submitted as per the instructions of tender document. Only One set of tender
document (in original, downloaded from website) signed by authorised company rep. of bidder
and stamped on each page shall be submitted as detailed further, as given below. Bidders to note
specifically that all pages of tender document, including these NIT pages etc. appearing in the
website for this particular tender shall be submitted by them (after signing/stamping on each
page) as a part of their offer. Price shall not be mentioned by them anywhere in the techno-
commercial portion of offer. Price shall be mentioned in the relevant price schedule only
and to be submitted in e-procurement portal/platform in the form and manner mentioned in
tender.

For E-PROCUREMENT ASSISTANCE & TRAINING, M/s E-PROCUREMENT TECHNOLOGIES LIMITED
HELPDESK PERSONS AS PER FOLLOWING: -

) Mr. Swapnil Hamilton, Support Executive, Ph: +91 7940270549, e-mail ID: swapnil.h@eptl.in
) Mr. Hardik Oza, Support Executive, Ph: +91 7940270560, e-mail ID: hardik.oza@eptl.in
Mr. Ankur Bhatt, Support Executive, Ph: +91 7940270590, e-mail ID: ankur.bhatt@eptl.in

Mr.  Prashant Rajyaguru, Asst. Manager - Implementation & Support, Ph:  +917940270545 /| 08160087732/
09016859416, e-mail ID: prashant@eptl.in

a

(=2

(¢

)
d)
or for any difficulty in downloading the tender from internet website, they should
contact this office (DGM, Purchase or AGM, Purchase Phone no. 033-23398224/8220).

No alteration/changes by bidders is permitted in the tender/NIT appeared in the
website.

1. Successful bidder shall have to submit additional set of tender/sign on tender document
provided by BHEL, if so decided by BHEL.

2. This is an E-tender floated online through our E-Procurement Site
https://bhel.abcprocure.com. The bidder should respond by submitting their offer
online only in our e-Procurement platform at https://bhel.abcprocure.com. Offers are
invited in two-parts only. No Hard copy bid or bids through email/ fax shall be
accepted. Bids are invited in two parts & shall be submitted as described below:
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TENDER ENQUIRY NO.: PSER:PUR:PMX:373(1):003:(ENQ:19:PP:0015:PUR:2) Date 11/04/2019.

OFFER DOCUMENTS TO BE UPLOADED & MODALITY OF UPLOADING
DESCRIPTION

1.Scanned copy of Covering letter of offer (To be attached in Attachment
TECHNICAL section)
OFFER 2. Scanned copy of Entire tender documents signed & stamped in each

page by authorized representative of the bidder except price bid (To be
attached in Attachment section).

3. Scanned copy of Techno-Commercial Offer (To be attached in
Attachment section)

4. Duly filled all annexures except price & unpriced format (To be attached
in Attachment section).

5. Copy of records notes of Pre-Bid Conference, if applicable/ pre-bid
MOM. (To be attached in Attachment section)

6. Copy of Tender change notice (TCN), if applicable (To be attached in
Attachment section)

7. All supporting documents/ Annexures etc. as applicable (To be attached
in Attachment section).

8. No deviation certificate in bidder’s letterhead as per format given in
Tender (To be attached in Attachment section).

PRE- 9. Pre-qualifying documents with all credentials as per tender. (To be

QUALIFICATION | attached in PQ Attachment section)

PART

UNPRICED 10. Price schedule—Unpriced but mentioning only quoted / unquoted

PRICE BID against each item as per tender. (To be attached in Unpriced bid
Attachment section)

PRICE BID 11. Duly filled in Price Schedule as per tender. (To be attached in price bid

Attachment section)
Any other document uploaded in the price bid, apart from tendered Price
schedule, shall not be taken into cognizance for evaluation of offer.

SPECIAL NOTE:

A) Offer & documents submitted with the offer shall be signed and stamped in each page by
authorised representative of the bidder. No overwriting/correction in tender documents by
bidders shall be allowed. However, if correction is unavoidable, the same may be signed
by authorized signatory.

B) All documents / Annexures submitted with the offer shall be properly annexed and placed
in respective places of the offer as per enclosure list mentioned in the covering letter.
BHEL shall not be responsible for any missing documents.

C) Integrity Pact

(@) IP is a tool to ensure that activities and transactions between the Company and its Bidders/Contractors are
handled in a fair, transparent and corruption free manner. Following Independent External Monitors (IEMs) on the
resent panel have been appointed by BHEL with the approval of CVC to oversee implementation of IP in BHEL.

S IEM Address Email
1 Shri D.R.S Chaudhary, IAS E-1/164, Arera Colony Bhopal - 462016 (M.P.) dilip.chaudhary@icloud.co
(Retd.) m
2. Mrs. Pravin Tripathi, D-243, Anupam Gardens, Lane B, Neb Sarai Sainik | pravin.tripathi@gmail.com
IA & AS (Retd.) Farms, New Delhi—110 068

(b) The IP as enclosed with the tender is to be submitted (duly signed by authorized signatory) along with techno-
commercial bid (Part-1, in case of two/three part bid). Only those bidders who have entered into such an IP with
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TENDER ENQUIRY NO.: PSER:PUR:PMX:373(1):003:(ENQ:19:PP:0015:PUR:2) Date 11/04/2019.

(c) Please refer Section-8 of IP for Role and Responsibilities of IEMs. In case of any complaint arising out of
the tendering process, the matter may be referred to any of the above IEM(s). All correspondence with the IEMs shall
be done through email only.

Note :

No routine correspondence shall be addressed to the IEM (phone/ post/ email) regarding the clarifications,
time extensions or any other administrative queries, etc on the tender issued. All such clarification/ issues
shall be addressed directly to the tender issuing (procurement) department's officials whose contact details
are provided below:

Details of contact person:

Name : Avijit Pan Name : Ujjwal Howlader

Deptt  : Purchase Deptt  :Purchase

Address : BHEL Bhawan, DJ 9/1 Sec-ll, Salt Lake, Kol-91 Address : BHEL Bhawan, DJ 9/1 Sec-l, Salt Lake,
Kol-91

Phone : (Landline/ Mobile):033-23398224 Phone : (Landline/ Mobile):033-23398222
Email : avijitpan@bhel.in Email : ujjwalh@bhel.in
Fax  : 033-23211960 Fax . 033-23211960

3.0 No deviation with respect to tender clauses and no additional clauses/
suggestions/clarification in Techno-commercial bid/Price bid shall normally be considered
by BHEL. Bidders are requested to positively comply with the same. Offers with deviation
are liable for rejection.

4.0 BHEL reserves the right to accept or reject any or all offer without assigning any reasons
thereof. BHEL also reserve the right to cancel the tender wholly or partly without assigning
any reason thereof. BHEL also reserve the right to split/part award the job. Also, BHEL
shall not entertain any correspondence from bidders in this matter (except for the refund of
EMD).

5.0 Since the job shall be executed at site, the bidders must visit site/ work area and study the
job content, facilities available, availability of materials, prevailing site conditions including
Law and Order situation, applicable Wage structure, Wage rules, present condition of
machines etc. before quoting for this tender. They may also consult this office before
submitting their offers, for any clarifications regarding scope of work, facilities available at
sites or on terms and conditions. No additional claim shall be entertained by BHEL in
future, on account of non-acquaintance of site/machine conditions at the time of bidding.

6.0 For any clarification on the tender document, you may seek the same in writing or through
e-procurement portal/platform as per specified format within the last date of seeking
clarification as per tender. BHEL shall not be responsible for receipt of queries after due
date of seeking clarification due to postal delay, and receipt of any query after due date
shall not be entertained.

8.0 BHEL may decide holding Pre-bid Discussion [PBD] with all intending bidders. On such
communication from BHEL, the bidder shall ensure participation for the same at the
appointed time, date and place as may be decided by BHEL. Outcome of PBD (if any)
shall also form part of tender.

9.0 In case of absence of any queries from bidder(s), their quoted price will be PRESUMED to
be final and complete with reference to the tender documents (including Tender change
notes (TCNs), clarifications, corrigendum issued by BHEL, if any). Bidders are requested
to study the tender documents in detail and prepare their queries/clarifications

accordingly. All such queries / clarifications shall be cleared/replied by BHEL. Such
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TENDER ENQUIRY NO.: PSER:PUR:PMX:373(1):003:(ENQ:19:PP:0015:PUR:2) Date 11/04/2019.

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

clarification letters, corrigendum and/or Tender change notes (TCNs), if issued by BHEL,
shall form part of tender document.

In the event of any conflict between requirement of any clause of this specification/
documents /drawings /data sheets etc. or requirements of different codes/ standards
specified/ contradictions between any two clauses of tender document, the same to be
brought to the knowledge of BHEL by bidders in writing for clarification before due date of
seeking clarification, otherwise, more stringent requirement as may be interpreted by
BHEL shall prevail and shall be binding on you. Any typing error/missing pages/ other
clerical errors in the tender documents, noticed by you must be pointed out before
submission of offer, or else, BHEL'’s interpretation shall prevail & binding on you.

Unless specifically mentioned otherwise, bidder's quoted price shall deemed to be in
compliance with tender including PBD.

Tender document containing above mentioned volumes shall be signed & stamped in all
pages including this covering letter. Price bid shall be furnished in the specified format
enclosed with the tender. Any additional copy, if required, may be taken by photocopying
from the tender document given in the web.

The Bidder has to satisfy the Pre-Qualifying Requirements stipulated for this Tender
in order to be qualified. The Price Bids of only those bidders will be opened, who
will qualify for the subject job on the basis of pre-qualification evaluation & Techno-
Commercial bids etc. BHEL reserves the right to reject the bidders with
unsatisfactory past performance in the execution of a contract. BHEL'’s decision in
this regard shall be final & binding.

While BHEL reserve the right to open the price bid of the offers in camera, the date & time
to open the PRICE BID, tender opening shall be intimated to the bidders in case BHEL
decides it to be ‘Public opening’ and in such a case, one authorised representative of the
bidder shall be allowed to attend.

Price Bids shall be evaluated in the manner as prescribed in Price Schedule. However,
Unit Rates shall also be furnished if applicable in the Price Schedule.

Bid should be free from correction, overwriting, using corrective fluid, etc. Any
interlineation, cutting, erasure or overwriting shall be valid only if they are attested
under full signature(s) of person(s) signing the bid else bid shall be liable for
rejection.

Bidders are required to submit their BEST price as per tender Price Schedule format
in e-procurement portal/platform in the form & manner as mentioned in tender.

"BHEL reserves the right to go for Reverse Auction (RA) (Guidelines as available on
www.bhel.com) instead of opening the sealed envelope price bid, submitted by the
bidder. This will be decided after techno- commercial evaluation. Bidders to give
their acceptance with the offer for participation in RA. Non- acceptance to
participate in RA may result in non-consideration of their bids, in case BHEL
decides to go for RA.

Those bidders who have given their acceptance to participate in Reverse Auction
will have to necessarily submit 'Process compliance form' (to the designated
service provider) as well as 'Online sealed bid' in the Reverse Auction. Non-
submission of 'Process compliance form' or 'Online sealed bid' by the agreed
bidder(s) will be considered as tampering of the tender process and will invite
action by BHEL as per extant guidelines for suspension of business dealings with
suppliers/ cOTRFEETHTYNAS QPaR & 1RRON ALHRE) ek §/04/2019. PAGE 5 OF 54
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The bidders have to necessarily submit online sealed bid less than or equal to their
envelope sealed price bid already submitted to BHEL along with the offer. The
envelope sealed price bid of successful L1 bidder in RA, if conducted, shall also be
opened after RA and the order will be placed on lower of the two bids (RA closing
price & envelope sealed price) thus obtained. The bidder having submitted this offer
specifically agrees to this condition and undertakes to execute the contract on thus
awarded rates.

In case of enquiry through e-procurement portal/platform, the sealed electronic
price bid (e-bid) is to be treated as sealed envelope bid.

If it is found that L1 bidder has quoted higher in online seal bid in comparison to
envelope sealed bid for any item(s), the bidder will be issued a warning letter to this
effect. However, if the same bidder again defaults on this count in any subsequent
tender in the unit, it will be considered as fraud and will invite action by BHEL as
per extant guidelines for suspension of business dealings with suppliers/
contractors (as available on www.bhel.com).

Reverse Auction is the type of auction typically conducted to buy goods / items over
Internet in which the lowest price bidder wins. In case, the bidders are willing to know the
details about the methodology, they may please contact HEAD/PURCHASE OR DY.
ENGINEER /PURCHASE, BHEL, KOLKATA.

However, if Reverse Auction process is not adopted or Reverse Auction is
unsuccessful as defined in the RA rules/procedures, or for whatsoever reason, then
the ‘PRICE BID’' and price impacts (if any), already submitted in e-procurement
portal/platform, submitted by the bidder shall be opened for deciding the successful
bidder, as per BHEL's standard practice. BHEL's decision in this regard will be final
and binding on bidder.

Bidders are requested to note that the accepted / agreed tender terms (technical,
commercial or on Reverse Auction) in their original offer can not be altered / withdrawn by
their own during the processing of tender.

The Bidder along with its associate/collaborators/sub-contractors/sub-
vendors/consultants/service providers shall strictly adhere to BHEL Fraud
Prevention Policy displayed on BHEL website http://www.bhel.com and shall
immediately bring to the notice of BHEL management about any fraud or suspected
fraud as soon as it comes to their notice.

The offers of the bidders who are on the banned list as also the offer of the bidders,
who engages the services of the banned firms, shall be rejected. The list of banned
firms is available on BHEL web site www.bhel.com.

The bidder shall submit documents in support of possession of ‘Qualifying
Requirements’ duly self certified and stamped/ digitally signed (as applicable) by
the authorized signatory, indexed and properly linked in the format for PQR. In case
BHEL requires any other documents/proofs, these shall be submitted immediately.

The bidder may have to produce original document for verification if so decided by
BHEL.

Suspension of Business dealings with Suppliers/ Contractors: BHEL reserves the right to
take action against contractors who fail to perform or indulge in malpractices, by

suspending busingss SgAIngs Wb NemAs Selales ATIBER. pacesor s
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30.0 “For this procurement, Public Procurement (Preference to Make in India), Order 2017
dated 15/06/2017 & 28/05/2018 and subsequent Orders issued by respective Nodal
Ministry shall be applicable even if issued after issue of this NIT but before finalization of
contract/PO/WO against this NIT. In the event of any Nodal Ministry prescribing higher or
lower percentage of purchase preference and/ or local content in respect of this
procurement, same shall be applicable”.

31.0 "MSE suppliers can avail the intended benefits in respect of the procurements related to
the Goods and Services only (Definition of Goods and Services as enumerated by Govt. of
India vide Office Memorandum F. No. 21(8)/2011-MA dtd. 09/11/2016 office of AS & DC,
MSME) if they submit along with the offer, attested copies of either EM Il certificate having
deemed validity (five years from the date of issue of acknowledgement in EM II) /Udyog
Aadhar Memorandum(UAM) or valid NSIC certificate or EM Il certificate along with
attested copy of a CA certificate (Format enclosed at Annexure-B where deemed validity
of EM Il certificate of five years has expired) applicable for the relevant financial year
(latest audited). Date to be reckoned for determining the deemed validity will be the date of
bid opening (Part 1 in case of two part bid). Non submission of such documents will lead to
consideration of their bid at par with other bidders. No benefit shall be applicable for this
enquiry if any deficiency in the above required documents are not submitted before price
bid opening. If the tender is to be submitted through e-procurement portal, then the above
required documents are to be uploaded on the portal. Documents should be notarized or
attested by a Gazetted officer.”

Any Bidder falling under MSME category, shall furnish the following details & submit
documentary evidence/Govt. Certificate etc. in support of the same along with their
techno-commercial offer: -

Type under MSME SC/ST owned Women owned Others
Micro
Small

Medium

Note: - If the bidder does not furnish the above, offer shall be processed construing that
the bidder is not falling under MSME category.

32.0 Order of Precedence: In the event of any ambiguity or conflict between the Tender
Documents, the order of precedence shall be in the order below: -

i) Amendments/Clarifications/Corrigenda/Errata/Tender change notice (TCN) etc. issued in
respect of the tender documents by BHEL

ii) Notice Inviting Tender (NIT)

iii) Price Schedule

iv) Technical Specifications - Part-D

v) Special Conditions of Contract - Part-C

v) General Conditions of Contract (GCC) - Part-B

All the bidders are requested to note that all the errata / technical clarifications / corrigendum /
extension etc. shall be published THROUGH E-PROCUREMENT PORTAL
https://bhel.abcprocure.com and in website www.bhel.com & http://eprocure.gov.in . As such, all
the bidders are requested to be in continuous touch with these websites.

for BHARAT HEAVY ELECTRICALS LTD.
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TENDER ENQUIRY NO.: PSER:PUR:PMX:373(1):003:(ENQ:19:PP:0015:PUR:2) Date 11/04/2019.

Agency Contact details
BHARAT HEAVY ELECTRICALS LIMITED, POWER SECTOR - EASTERN
Address REGION 2ND FLOOR, BLOCK-DJ, PLOT- 9/1, SECTOR, SALT LAKE CITY,
KOLKATA - 700 091
BHEL, PSER, | Phone no. | 033-23398224, 23398220, 23211690
Kolkata
FAX no. 033-23211960
E-mail ID avijitpan@bhel.in, sukhen@bhel.in
For E-PROCUREMENT ASSISTANCE & TRAINING, M/s E-PROCUREMENT
M/s E TECHNOLOGIES LIMITED HELPDESK PERSONS AS PER FOLLOWING: -
PROCUREM | 1) Mr, Swapnil Hamilton, Support Executive, Ph: +91 7940270549, e-mail ID: swapnil.h@eptL.in
ENT 2) Mr. Hardik Oza, Support Executive, Ph: +91 7940270560, e-mail ID: hardik.oza@ept.in
TECHNOLOG 3) Mr. Ankur Bhatt, Support Executive, Ph: +91 7940270590, e-mail ID: ankur.bhatt@eptl.in
IES LIMITED 4) Mr. Prashant Rajyaguru, Asst. Manager - Implementation & Support, Ph: +91 7940270545
08160087732/ 09016859416, e-mail ID: prashant@eptl.in
Enclosures:

01. Annexure-l: Pre-Qualification Criteria.

02. Annexure- Il: No Deviation Certificate

03. Part-D: General Terms & conditions for Reverse Auction
04. Annexure-A: Suspension of business dealing with Suppliers
05. Annexure-B: Certificate by Chartered Accountant

06. Format for Declaration for Relation in BHEL.

07. Format for seeking clarification

08. Tender documents
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ANNEXURE - |

PRE QUALIFICATION CRITERIA (PQR)

SCOPE | DESIGN, SUPPLY & EXPERT SUPERVISION FOR INSTALLATION WORKS OF BOROSILICATE GLASS
LINING INCLUDING WET STACK FLOW MODEL STUDY FOR 275 MTR TALL TWIN FLUE CHIMNEY
FOR UNIT-2 AND FOR 275 MTR TALL SINGLE FLUE CHIMNEY FOR UNIT-3 AT 3X660 MW BARH
STPP, STAGE-I, BIHAR.

Tender No.: PSER:PUR:PMX:373(1):003:(ENQ:19:PP:0015:PUR:2) Date 11/04/2019.

FINANCIAL CRITERIA

1(A) BIDDER SHOULD HAVE AVERAGE MINIMUM ANNUAL FINANCIAL TURNOVER USD 1189285 OR
INR 8.21 Cr DURING LAST 3 (THREE) YEARS, ENDING ON 31.03.2018 AND HAVING POSITIVE NET
WORTH AS ON LATEST AUDITED ACCOUNTS AS SUBMITTED FOR PARA 1(C).

1(B) BIDDER MUST HAVE EARNED PROFIT IN ANY ONE OF THE LAST THREE FINANCIAL YEARS ENDING
ON 31.03.2018. AUDITED BALANCE SHEET AND PROFIT & LOSS ACCOUNT OF THE COMPANY FOR LAST
3 (THREE) FINANCIAL YEARS , ENDING ON 31.03.2018 NEED TO BE SUBMITTED IN SUPPORT OF ABOVE.

1(C) IN CASE AUDITED BALANCE SHEET AND PROFIT & LOSS ACCOUNT HAS NOT BEEN SUBMITTED FOR
ALL THREE YEARS INDICATED ABOVE THEN THE APPLICABLE FINANCIAL AUDITED STATEMENTS
SUBMITTED BY THE BIDDERS AGAINST THE REQUISITE THREE YEARS WILL BE AVERAGED FOR THREE
YEARS.

1(D) IF FINANCIAL STATEMENTS ARE NOT REQUIRED TO BE AUDITED STATUTORILY, THEN INSTEAD OF
AUDITED FINANCIAL STATEMENTS, FINANCIAL STATEMENTS ARE REQUIRED TO BE CERTIFIED BY
CHARTERED ACCOUNTANT.

2. INDIAN BIDDER SHOULD HAVE VALID PAN.

TECHNICAL CRITERIA

FOR BOROSILICATE GLASS BLOCK LINING:

A. THE BIDDER SHOULD HAVE SUPPLIED “BOROSILICATE GLASS BLOCK LINING OF MINIMUM 38 MM
THICKNESS” WHICH HAS SUCCESSFULLY PERFORMED IN AT LEAST TWO (02) CHIMNEYS WITH
INTERNAL MS FLUES LOCATED AT DIFFERENT LOCATIONS, IN COAL FIRED POWER PLANTS, FOR A
PERIOD NOT LESS THAN TWO (02) YEARS OPERATING AS A "WET STACK’ ON THE DATE OF TECHNO-
COMMERCIAL BID OPENING.

NOTE:

|. BIDDER SHOULD BE OEM (ORIGINAL EQUIPMENT MANUFACTURER) OR THE AUTHORIZED SUPPLIER
OF OEM (ORIGINAL EQUIPMENT MANUFACTURER) FOR “BOROSILICATE GLASS BLOCK LINING
SYSTEM” AS MENTIONED ABOVE.

Il. A “WET STACK’ IS DEFINED AS A CHIMNEY THAT IS DOWNSTREAM OF A WET LIMESTONE FGD
SYSTEM IN A COAL FIRING POWER PLANT WITHOUT ANY REHEAT AFTER FGD TREATMENT THUS
CARRYING COMPLETELY WATER SATURATED FLUE GAS.

IIl. LINING SYSTEM PROPOSED ABOVE SHOULD HAVE BEEN TESTED AND APPROVED FOR FIRE RISK BY
AN INDEPENDENT INSTITUTE OF SUFFICIENT KNOWLEDGE AND EXPERIENCE SUCH AS FM GLOBAL
APPROVALS STANDARD 4929 FOR "CHIMNEY AND FLUE LINER MATERIALS” OR EQUIVALENT SUBJECT
TO ACCEPTANCE BY PROJECT OWNER.

Page 1 OF 3
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ANNEXUR-1 : PRE QUALIFICATION CRITERIA (PQR)- Continued

IV. LINING SYSTEM PROPOSED ABOVE SHOULD HAVE BEEN TESTED AND APPROVED FOR WORKER
HEALTH AND SAFETY ON AN ACTUAL LARGE SCALE INSTALLATION PROJECT BY AN INDEPENDENT
INSTITUTE OF SUFFICIENT KNOWLEDGE AND EXPERIENCE SUBJECT TO ACCEPTANCE BY PROJECT
OWNER.

THE BIDDER SHALL FURNISH FOLLOWING SUPPORTING DOCUMENTS FOR ASSESSMENT OF BIDDER
W.R.T. PQR:

I. BIDDER SHALL FURNISH THE PO COPY / SUPPORT DOCUMENTS OF AT LEAST TWO EXECUTED
CONTRACTS AS MENTIONED ABOVE AT ‘A’.

Il. CERTIFICATE FROM CUSTOMER FOR SUCCESSFUL OPERATION OF ‘BOROSILICATE GLASS BLOCK
LINING SYSTEM’ AS MENTIONED ABOVE AT ‘A’.

NOTE:

A) SATISFACTORY PERFORMANCE FEEDBACK CERTIFICATES FOR EXECUTED CONTRACT WHICH HAS
BEEN SUCCESSFULLY IN USE FOR AT LEAST TWO YEARS INDICATING SALIENT FEATURES LIKE YEAR OF
COMMISSIONING, OPERATING PARAMETERS AFTER FGD (FLOW, TEMPERATURE, MOISTURE
CONTENT), INSPECTION REPORT, RECOMMENDATIONS, PROJECT NAME ETC., DATE OF ISSUE OF
CERTIFICATE AND NAME/ DESIGNATION OF THE CERTIFICATE ISSUER.

B) PURCHASE ORDER COPY, SUPPORT DRGS AND DOCUMENTS / TECHNICAL DETAILS ETC. ARE TO BE
SUBMITTED ALONG WITH THE BID, FOR WHICH THE BIDDER INTENDS TO FURNISH THE PERFORMANCE
FEEDBACKS, FOR REFERENCE PURPOSE ONLY.

C) ANY ADDITIONAL DOCUMENT REQUIRED IN SUPPORT OF THE ABOVE DOCUMENTS TO ESTABLISH
THE CORRELATION BETWEEN THE ABOVE DOCUMENTS AND THE SUPPLIED ITEMS SHALL BE PROVIDED
BY THE BIDDER.

D) BIDDER TO SUBMIT ALL SUPPORTING DOCUMENTS IN ENGLISH. IF DOCUMENTS SUBMITTED BY
BIDDER ARE IN LANGUAGE OTHER THAN ENGLISH, A SELF-ATTESTED ENGLISH TRANSLATED
DOCUMENT SHOULD ALSO BE SUBMITTED.

E) NOTWITHSTANDING ANYTHING STATED ABOVE, BHEL RESERVES THE RIGHT TO ASSESS THE
CAPABILITIES AND CAPACITY OF THE BIDDER /COLLABORATORS TO PERFORM THE CONTRACT,
SHOULD THE CIRCUMSTANCES WARRANT SUCH ASSESSMENT IN THE OVERALL INTEREST OF BHEL.

F) AFTER SATISFACTORY FULFILMENT OF ALL THE ABOVE CRITERIA/ REQUIREMENT, OFFER SHALL BE
CONSIDERED FOR FURTHER EVALUATION AS PER NIT AND ALL THE OTHER TERMS OF THE TENDER.

FOR WET STACK FLOW MODEL STUDY:

A. THE BIDDER SHOULD HAVE CARRIED OUT WET STACK FLOW STUDY WHICH HAS SUCCESSFULLY
PERFORMED AT LEAST TWO (2) FLOW MODEL STUDIES, IN SEPARATE COAL FIRED POWER PLANTS, OF
WET STACK INSTALLED AFTER WET LIMESTONE BASED FGD ABSORBER (WITHOUT REHEATING OF
CLEANED FLUE GAS), AND BASED ON THE STUDIES DEVELOPED AT LEAST TWO (2) WET STACK LIQUID
COLLECTION SYSTEMS WHICH ARE IN SUCCESSFUL OPERATION FOR A PERIOD OF AT LEAST TWO (2)
YEARS RECKONED AS ON THE DATE OF CONSIDERATION FOR APPROVAL.

Page 2 OF 3
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ANNEXUR-1 : PRE QUALIFICATION CRITERIA (PQR)- Continued

THE BIDDER SHALL FURNISH FOLLOWING SUPPORTING DOCUMENTS FOR ASSESSMENT OF BIDDER
W.R.T. PQR:

|. BIDDER’S EXPERIENCE LIST OF WET STACK FLOW MODEL STUDY FOR LAST 5 YEARS FOR ASSESSMENT
OF BIDDER FOR CARRYING OUT THE STUDY ON REGULAR BASIS.

. BIDDER SHALL FURNISH THE PO COPY/ STUDY REPORTS/ SUPPORT DOCUMENTS OF AT LEAST ONE
EXECUTED CONTRACT AS INDICATED IN THE EXPERIENCE LIST.

BIDDER SHALL FURNISH FOLLOWING IN SUPPORT OF SUCCESSFUL COMPLETION OF WET STACK FLOW
MODEL STUDY AND DESIGN OF THE CONDENSATE COLLECTION SYSTEM:

I. SATISFACTORY PERFORMANCE FEEDBACK CERTIFICATES FOR EXECUTED CONTRACT WHICH HAS
BEEN SUCCESSFULLY IN USE FOR AT LEAST TWO YEARS INDICATING SALIENT FEATURES LIKE YEAR OF
COMMISSIONING, OPERATING PARAMETERS AFTER FGD (FLOW, TEMPERATURE, MOISTURE
CONTENT), INSPECTION REPORT, RECOMMENDATIONS, PROJECT NAME ETC., DATE OF ISSUE OF
CERTIFICATE AND NAME/DESIGNATION OF THE CERTIFICATE ISSUER.

NOTE: -

A) PURCHASE ORDER COPY, SUPPORT DRAWINGS AND DOCUMENTS/ TECHNICAL DETAILS ETC. ARE
TO BE SUBMITTED ALONG WITH THE BID, FOR WHICH THE BIDDER INTENDS TO FURNISH THE
PERFORMANCE FEEDBACKS, FOR REFERENCE PURPOSE ONLY.

B) ANY ADDITIONAL DOCUMENT REQUIRED IN SUPPORT OF THE ABOVE DOCUMENTS TO ESTABLISH
THE CORRELATION BETWEEN THE ABOVE DOCUMENTS AND THE SUPPLIED ITEMS SHALL BE PROVIDED
BY THE BIDDER.

C) BIDDER TO SUBMIT ALL SUPPORTING DOCUMENTS IN ENGLISH. IF DOCUMENTS SUBMITTED BY
BIDDER ARE IN LANGUAGE OTHER THAN ENGLISH, A SELF- ATTESTED ENGLISH TRANSLATED
DOCUMENT SHOULD ALSO BE SUBMITTED.

D) NOTWITHSTANDING ANYTHING STATED ABOVE, BHEL RESERVES THE RIGHT TO ASSESS THE
CAPABILITIES AND CAPACITY OF THE BIDDER/COLLABORATORS TO PERFORM THE CONTRACT,
SHOULD THE CIRCUMSTANCES WARRANT SUCH ASSESSMENT IN THE OVERALL INTEREST OF BHEL.

E) AFTER SATISFACTORY FULFILMENT OF ALL THE ABOVE CRITERIA/ REQUIREMENT, OFFER SHALL BE
CONSIDERED FOR FURTHER EVALUATION AS PER NIT AND ALL THE OTHER TERMS OF THE TENDER.

Page 3 OF 3
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These Technical conditions shall be construed as part of tender document and shall be read along
with General Conditions of Contract. In case of any conflict or inconsistency between the general and
these special conditions, the same shall be brought out by the bidder in writing to BHEL for clarification
during pre-bid discussions; failing which most stringent interpretation / clause in favour of BHEL shall
be adopted and the same shall be binding to the contractor.

CLAUSE DESCRIPTION
NO
1.0 PROJECT SYNOPSIS AND GENERAL INFORMATION
Project name: BARH SUPER THERMAL POWER PROJECT, STAGE-I
No. of Units x capacity: 3 X 660 MW
Project setting up by: National thermal Power Corporation
Project Location : (i) Place: BARH
: (i) District: PATNA
. (iii) State: BIHAR
Nearest Railway station: BARH
Distance of project location from the Railway station: 3.0 KM (Approx.)
Nearest town: BARH
Distance of the town from the Project site: 4.0 KM
Nearest Commercial Airport: PATNA
Distance of airport from the project site: 75 KM.
Nearest Road Head: National Highway-31.
2.0 SITE VISIT
The bidder must visit the work site of 3x660 MW Barh Super Thermal Power Project,
Stage-1 site, to acquire full knowledge and information about the conditions prevailing at
site as well as, in and around the project site, together with the statutory, obligatory,
mandatory requirements of various authorities before submission of the bid.
3.0 GENERAL SCOPE OF WORK
3.1 Scope of this tender covers Design, Supply and Expert Supervision for installation
works of Borosilicate Glass Block Lining including Wet Stack Flow Model Study for 275
m tall twin flue chimney for Unit#2 & single flow chimney of U#3 at 3x660 MW Barh
Stage-|,Dist-Patna Bihar.
3.2 BRIEF SCOPE OF WORK:
3.2.1 SUPPLY:
The scope of work includes but not limited to design, engineering, supply of material
and services required for completion of the work scope as follows:

3.21.1 Supply of Borosilicate Glass Block Lining of minimum 38 mm thickness material
confirming to physical & chemical properties mentioned in specifications, Handling,
storage & transportation up to CIF Mumbai (for foreign bidders) /FOR Site (for
Indigenous bidder) with adequate packing including Epoxy Primer and Adhesive
Membranes etc. all complete, for application of borosilicate glass block lining system
over mild steel flue liners. It is bidder’'s responsibility to assess and furnish
material including wastage etc. necessary to complete the work covered in this
scope unless otherwise stated.

3.21.2 Supply of required adhesives / membrane, epoxy primer and special T&P (as
mentioned in clause 3.5.8) exclusively required for installation of Borosilicate Glass
Blocks shall also be in the scope of vendor. Nominal adhesive/ membrane thickness
shall be minimum 3 mm behind & between each block. A 1.5 mm thick layer should be
troweled onto the liner as well as to the sides and back of each block before installation
(No extra payment shall be made for Epoxy Primer, Adhesive / Membrane and
special T&Ps required for application of borosilicate glass block lining system
over mild steel flue liners).

3.21.3 The bidder shall also provide a ten (10) year full replacement guarantee and bear the
cost of replacement including material, application manpower, supervison and T&P if
the lining system would fail to protect the chimney flue from internal deterioration or any
other defect found during operation, as per specifications.

3.2.14 SubmigzieRr:6f themk-awings JiEd Qe ttirrRyat Bppveddeom@idER. / NTPC forhGEsilate

glass block lining system, condensate extraction system.
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3.2.2

SUPERVISION:

3.2.21

Expert Supervision and technical support should be provided by bidder during erection
of boro-silicate lining system inside MS flue cans along with demonstration and training
to erection agency. Number of supervisors to be deployed and period of deployment
should be as per site requirement duly agreed with BHEL.

The installation of Borosilicate Glass Lining Blocks, mixing of two components adhesive
membrane by automatic mixing machine etc. all complete shall be executed by erection
agency under the expert supervision of Borosilicate Glass Lining Blocks supplier.

3.2.3

WET STACK FLOW MODEL STUDY

3.2.3.1

The scope of work includes carrying out the Wet stack flow model study for complete
duct system from absorber outlet to the top of the stack, design and optimization of gas
flow and liquid collection system to mitigate stack liquid discharge (SLD) and shell
corrosion, Preparation of final report and recommendations, preparation of drawings/
documents for execution of collection system, obtaining approval on documents from
BHEL/NTPC, Preparation of BOQ, preparation of bought out item specification,
procurement assistance for specialized items, site visit as specified later in the
specification & as necessary for completeness in all respects and for efficient & trouble
free operation of chimney and liquid collection system for project required for
completion of the work scope but not limited to the following:

A. Condensation calculations & design of condensate collection system.

B. A scale physical flow model for liquid collector system (LCS) design.

C. A computational flow model for plume downwash analysis.

D. A physical or computational flow model for CEMS elevation flow performance.

E. Design of optimum choke geometry if required.

F. Review & Approval of liquid collector system construction drawings.

G. Site inspection & supervision for 7 days to verify and evaluate LCS system
performance prior to commissioning.

Note: Wet stack study shall be performed with a wet stack installation where there
does not exist an identical or mirror image installation. The objective of the wet stack
study shall be to maximize liquid collection downstream of the mist eliminators and to
preclude ground level rainout from the stack by recommending experimentally
developed, tested, and optimized liquid collection devices and drainage systems to
return collected liquid to the absorber with minimum re-entrainment.

The following codes and standard shall be followed for the conductance of this study:

I. Revised wet stack design guidelines, 2012 by EPRI.

II. ACI 307 (American concrete institute code requirement for RC chimney.

[ll. EPRI report CS-2520 Entrainment in wet stack 1982.

IV. EPRI report TR 107099 Wet stack deign guide 1996.

V. EPRI report TR-109380 guidelines for fluid dynamic design of power plant ducts,
1998.

VI. EPRI report GS-6984 FGD mist eliminator system design and specification guide.
VIl. CICIND, ICAC, US EPA and other international and other latest codes and
standards.

The study shall be carried out by design methods and tools:
(a) Preliminary design review based on experience.

(b) Laboratory flow modeling -3-D.

(c) Computer flow modelling -3-D.

(d) Computer program calculations — 2-D.

Note: The results of the complete model study will be incorporated into a final report
that includes, but not limited to, sections detailing modeling theory, model development,
test procedures, observations, results, and conclusions regarding the condensate
calculations, A scale physical model study and a computational flow model.
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3.3 The Customer “(NTPC)” and “BHEL” may depute their representative for checking and
supervision of important stages of work. The bidder shall be required to provide all
facilities for inspection of works at no extra cost to BHEL. Any defect in quality of work
or deviations from drawings / specifications pointed out during such inspection shall be
made good by the bidder in the same way as if pointed out by the BHEL Engineer,
without any cost implication to BHEL.

3.4 The work under this contract shall be carried out as per BOQ Cum Rate Schedule
attached as volume-lil. The description / specifications as per BOQ (Bill of Quantities)
shall be read along Terms and Conditions of Contract Page 6 with technical
specifications. Quantities mentioned in the BOQ cum Rate schedule are approximate
only and liable for variation due to change of scope of work / variation in schedule of
quantities, changes in design etc. The tenderers shall undertake to execute actual
quantities as per advice of BHEL Engineer and accordingly the final contract price shall
be worked out on the basis of quantities actually executed and payments will also be
regulated for the same. The quantities indicated against each item may vary to any
extent and no compensation will be payable in variation of Individual quantity.

3.5 BIDDER 'S SCOPE ALSO INCLUDES FOLLOWING:

3.5.1 Bidder will work in close coordination with NTPC / BHEL Engineering Representative.
The NTPC/ BHEL Representative is authorized to sign off and verify that supply has
been performed in accordance with NTPC / BHEL design documents and drawings.

3.5.2 Bidder shall coordinate all Work with the erection contractor and NTPC / BHEL Work
Force to ensure maximum efficiency and safety.

3.5.3 Bidder shall perform all interrelated collateral and incidental Work required, but not
specifically covered elsewhere to produce the desired intention of this Contract. The
intended final result of this project is a sealed chimney liner in which neither flue gas
nor moisture can escape in the chimney annulus space.

3.54 Bidder shall supply daily project monitoring, inspection reports, other project
documentation.

3.5.5 Drawings and additional information pertinent to the work are in the scope of bidder.

3.5.6 For Supervision Work: The schedule of execution of work for required supervision
services shall be intimated by BHEL. Normal working shall be 06 days per week.

3.5.7 For Supervision Work: The schedule of execution of work for required supervision

services shall be intimated by BHEL. Normal working shall be 06 days per week.

3.5.8 Special T&Ps

1. Mixing Machine: In order to ensure consistent, high quality mixing of the
components of the lining system adhesive, (an) automated mixing machine(s)
should be provided using a min. 3,200 W mixer motor, with fail-safe protection
against the operator error of mixing the main adhesive component without its
hardener. The mixing machine SHALL be CE —approved. The mixing machine
SHALL have thermal motor protection to minimize failure and fire risk.

2. Bidder shall provide all special equipment, tools and instruments required for
handling and storage, and for test and maintenance of borosilicate lining system
provided under this Contract. Any special tools/tackels, machinery required to
maintain the controlled environment during installation of borosilicate glass block
shall be in the scope of bidder.

Note: No extra payment shall be made for Mixing Machine and special T&Ps
required as mentioned above.

3.6 Any activity which is necessarily required for satisfactory execution of any item of BOQ
in line with technical specifications shall be deemed to be included in BOQ item even if
it is not described in the item description and no extra payment shall be made against
such activity.

4.0 FACILITIES AT SITE

4.1 BHEL will provide only work cabin at site and storage shed for Borosilicate Glass Lining
System free of charge.
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5.0 TECHNICAL REQUIREMENTS FOR BOROSILICATE GLASS BLOCK LINING
SYSTEM
5.1 STANDARDS AND CODES

51.1 The borosilicate lining system to be provided under this Specification, including all
appurtenances and accessories, shall be designed, fabricated, inspected, tested,
stamped and preserved to the extent indicated in said referenced Standards and
Codes. Where this Specification does not include such reference, the system, or any of
its components, shall be designed, fabricated, inspected, tested and preserved, as
applicable, to comply with currently recognized International and/or manufacturer’s
specification, whichever are tighter and more restrictive.

51.2 In all cases Bidder shall adhere to and comply with the requirements of Indian
standards, which are found to be more restrictive than those specified herein.

5.2 QUALITY CONTROL & QUALITY ASSURANCE

5.2.1 The Bidder shall submit upon request a copy of Its Quality Assurance Manual including
Quality Procedures.

522 The Bidder shall conduct an inspection and testing program which shall record and
verify the essential properties of the constituent materials and the finished liner.

5.2.3 The Bidder shall conduct test to verify the mechanical properties of borosilicate bricks
and adhesive/mortar and the tests shall be documented during the course of design
and fabrication and shall be made available to BHEL / Owner.

524 Unless otherwise specified the bidder's standard tests shall be performed on all
batches of materials furnished. The BHEL may or may not elect to witness tests, but
the bidder shall notify the BHEL'’s Quality Assurance Department no later than 10 days
in advance of all scheduled tests.

5.3 SAFETY, NOISE AND ENVIRONMENT REQUIREMENTS

531 | sAFETY
The equipment supplied under this Specification shall meet the U.S. "OCCUPATION,
SAFETY, AND HAZARD ADMINISTRATION" (OSHA) requirements or equivalent.

5.3.2 Jobsite Safety and Scrap Disposal:

Safety programs and procedures shall be within the scope of this Specification, It
should be noted that the all materials that are potentially flammable materials and must
be handled in keeping with good industry practice.

5.3.3 Environmental Data

5.3.3.1 Should the lining system to be furnished by the Bidder have discharge points to the
environment and/or generate waste materials that must be discharged to the
environment, the Bidder shall provide, upon Purchaser's request, a plan for the
treatment of the discharge/waste to meet current regulations of the Indian government/
regulatory authorities.

5.3.3.2 The Bidder shall submit, within thirty (30) days of demand, additional information on
noise and/or other environmental data. All information shall be prepared in a manner
acceptable Indian government / regulatory authorities.

54 Design parameters

541 Liner considerations
The borosilicate glass block liner will be designed with a minimum thickness of 38 mm,
for all its entire length. Proper provisioning should be made for borosilicate lining
system for lining around gas sampling ports, expansion joints, man holes and other
appurtenances.

54.2 Design operating conditions
[J Operating conditions shall be as per Annexure-I.

[J A margin of 15 deg. centigrade above the operating conditions mentioned in
Annexure | shall be taken while selecting the appropriate material for design of the
lining system.

543 Performance Requirements

[ Borosilicate brick lining system will be designed in such a way that it will not require
unscheduled outages for repair except for planned and scheduled routine maintenance
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for a safe, useful life of thirty (30) years (minimum).

544 The lining system shall be tested for its wet stack surface properties by an independent
institute of sufficient knowledge and experience, subject to acceptance by the project
owner, and furthermore the lining system supplier has a demonstrable track record of
providing technical advice and support to customers for the design of environmentally
effective liquid control systems in flue gas ducts and chimneys.

545 The lining system (borosilicate glass block and adhesive) shall be offered by a supplier
with demonstrated capabilities in the area of onsite technical support and QA/QC
supervision, who employs QA/QC supervisors with a demonstrated experience of at
least 5 years in technical support and QA/QC supervision of the subject lining system.

54.6 The lining system (borosilicate glass block and adhesive) has been tested for fire risk
by an independent institute of sufficient knowledge and experience, subject to
acceptance by the project owner, and it has through this testing demonstrated the
ability to protect the steel chimney flues from structural damage for a minimum period
of 2 hours, as per ASTM E- 119.

547 The lining system (borosilicate glass block and adhesive) has been tested for worker
health and safety on an actual large scale installation project by an independent
institute of sufficient knowledge and experience, subject to acceptance by the project
owner, and it has demonstrated through such testing that it can be used by teams of
workers safely, without adverse health effects, and such without requiring excessive
protective measures.

5.5 Design Requirements

General

[1 Design of the borosilicate lining system must be performed by a professional
engineer with a minimum of 5 years’ experience in the design of such system for
chimney flues.

[J Design requirements of this specification are to be regarded as minimum
requirements.If the Fabricator's design and/or experience dictate these minimum
requirements should be exceeded, the design should be performed accordingly.

5.6 Materials Requirements:

The steel chimney flues, made of minimum 8 mm thick MS steel, shall be internally
protected with a lining system consisting of minimum 38 mm thk borosilicate glass
blocks, applied with a flexible, chemically resistant adhesive, using a lining system that
meets all of the following requirements:

5.6.1 The lining system shall use closed cell borosilicate glass blocks with the following
physical

properties:

a. Density 0.144 x 10*3 kg/m3

b. coefficient of linear thermal expansion not greater than 5.5 x 10" (-6) /°C,

c. compressive strength greater than 1.00 Mpa as per ASTM C 165,

d. flexible strength greater than 0.62 Mpa as per ASTM C.203/C.240

5.6.2 The borosilicate glass block system shall use a flexible, chemically resistance adhesive
with the following physical properties:
a. Tensile strength at 23 deg. C shall be greater than or equal to 1.0 N/Sgmm as
per ASTM D.412.

5.6.3 The lining system Manufacturer shall demonstrate a proven Quality Control system that
monitors the documents the key physical properties as described above.

5.7 Storage

5.71 Storage of materials at site shall be in BHEL scope .Any special requirement of storage
i.e dry area, temperature and humidity limit etc. shall be provided by the bidder in
advance.
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ANNEXURE-I
OPERATING CONDITIONS (Per Boiler)
Boiler Load Giaran tee point Deign point
660 MW VW0

Type of Coal —— ——
At absorber outlet
Flise Gas Flow TFH 1303 3604
Flue Gas m'f s | 599
Volume [t |
Flue Gas 382 b2.0
Temperature
Flue Gas kg fm? 102845 100227
D nsity

FGD OUTLET-FLUE GAS COMPOSITION % BY Volume - (WET BASIS)
C0; % 9.3 8497
Nz % 6681 6407
Oz % 5.89 5.65
50; % 0.0021 00020
Hz 0 % 17.95 2131

*DUST SIZE DISTRIBUTION AT CHIMMEY INLET - % MICRONS

Below 3 943 Betwesn 10- 15 014
Betweend-5 45.79 Betwesn 15- 20 150
Betwean 5- 10 88 » 20 1064
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6.0 TECHNICAL SPECIFICATION OF WET STACK FLOW MODEL STUDY

Refer document “SPEC NO.: PE-TS-442-142-N102(TECHNICAL SPECIFICATION
FOR WET STACK FLOW MODEL STUDY 3X660 MW NTPC BARH STPP STAGE |
(FGD System Package) as Annexure-A

7.0 TIME SCHEDULE

7.1 SUPPLY:

UNIT#2

For Foreign Bidder: Borosilicate Glass Block lining material should reach at Mumbai
(CIF) within 04 months from PO date.

For Indigenous Bidder: Borosilicate Glass Block lining material should reach Barh Site
within 4.5 Months from date of PO. Receipted LR (Signed & stamped) shall be treated
as date of delivery for Levying LD.

UNIT#3
For Foreign Bidder: Borosilicate Glass Block lining material should reach at Mumbai
(CIF) within 05 months from PO date.

For Indigenous Bidder: Borosilicate Glass Block lining material should reach Barh Site
within 5.5 Months from date of PO. Receipted LR (Signed & stamped) shall be treated
as date of delivery for Levying LD.

7.2 SUPERVISION:

Schedule of supervision works shall be intimated by BHEL construction manager
separately, in advance as per actual site requirement. Supplier shall arrange for
deputation of supervisors within 2 weeks of BHEL intimation

7.3 WET STACK FLOW MODEL STUDY:
‘Wet Stack Flow Model Study” shall start within four weeks of PO and to be completed
in 90 days.

7.4 Bidder has to mobilize adequate resources to meet BHEL's commitments to their
customer as indicated from time to time.

In the event the bidder fails to respond to these requirements, BHEL shall take
appropriate actions to meet customer’s commitments in line with the provisions
of Contract.

7.5 The work under the scope of this contract is deemed to be completed in all respects,
only when all the works are carried out as per satisfaction of BHEL. The decision of
BHEL on completion date shall be final and binding on the contractor.

7.6 In order to meet above schedule in general, and any other intermediate targets set, to
meet customer/ project schedule requirements, bidder shall arrange & augment all
necessary resources from time to time on the instructions of BHEL without any extra
cost to BHEL.

8.0 TERMS OF PAYMENTS

8.1 For supply of Borosilicate Glass Block Lining

For Indigenous bidder:

a. Ninety percent (80%) of basic price of materials supplied, as per PO, along with
100% taxes and duties (as applicable), shall be paid against receipt of material at
site on pro-rata basis.

b. Ten percent (10%) of basic price of materials supplied will be released on prorate
basis after receipt of Material Receipt Certificate (MRC) from project site engineer
of Owner/ Purchaser, on submission of all final documents for the package, duly
certified by Engg. Deptt. of purchaser.

c. Ten percent (10%) of basic price of materials supplied will be released on prorate
basis after completion of application work certified by project site engineer of

A P . submissian. .. for th
C(;"‘_’t'lﬂﬂge%ng}wéﬁggﬁ%ﬁ%@g@pﬂgﬁﬁggﬁﬁ sHLABFbAOPHRIRRNS. for the  packageodly




TENDER NO — PSER:PUR:PMX:373(1):003:(ENQ:19:PP:0015:PUR:2) Date 11/04/2019.

VOLUME-IF-CML-REV-00 SCC & TECHNICAL CONDITIONS OF CONTRACT PAGE 9 OF 13
(TCC)

For Foreign Bidder:

d. Ninety percent (80%) of basic price of materials supplied, as per PO, along with
taxes and duties (as applicable), shall be paid against CIF Mumbai through usance
LC.

e. Ten Ten percent (10%) of basic price of materials supplied, as per PO, along with
taxes and duties (as applicable), shall be paid against MRC within one month from
date of MRC through usance LC.

f. Ten Ten percent (10%) of basic price of materials supplied, as per PO, along with
taxes and duties (as applicable), shall be paid against after completion of
application work certified by project site engineer of Owner/ Purchaser within one
month from date of completion of application work through usance LC.

8.2 For Wet Stack Flow Model study: Payment shall be made after approval of study
model report by customer.

8.3 DOCUMENTS TO BE SUBMITTED BY VENDOR FOR PAYMENT

By Indigenous Bidder:

a. Invoice — original+1 copy

b. Receipted LR (signed & stamped)/ confirmation from site regarding receipt of
packages/ Boxes original/ copy

c. Delivery order- 2 copies

d. Packing List - clearly showing number of packages, gross weight and net weight. -
original+1 copy

e. MDCC from BHEL/ Customer —2 copies

f. Guarantee Certificate — Original + 1 copy

g. Insurance Intimation - 2 copies

(Note: Indigenous vendors seeking payment should submit the Performance Bank
Guarantee before first submission of documents for payment as per Clause 16.0)

By Foreign Bidder:

a. Original Full Set of Ocean Bill of Lading

b. Original Commercial Invoice

c. Original Packing List

d. Original Insurance Certificate

e. Original Certificate of Origin

f. Original Quality Certificate

(Note: Foreign vendors seeking payment through Letter of Credit (LC) should submit
the Performance Bank Guarantee as per Clause 16.0 before LC opening.)

9.0 EXECUTION OF WORK

9.1 The work shall be executed in a workman like manner and to the entire satisfaction of
the Engineer and as per technical specification issued with tender. In case of conflict,
the decision of the Engineer I/c shall be final & binding.

10.0 DISCREPANCIES AND ADJUSTMENT OF ERRORS

10.1 Order of precedence shall be as per NIT.

10.2 If there are varying or conflicting provisions made in any one document forming part of
the contract, the BHEL Engineer shall be the deciding authority with regard to the
document.

11.0 PROGRESS REPORTING :

1 Supplier is required to draw mutually agreed monthly program in consultation with
BHEL well in advance. Contractor shall ensure achievement of agreed program and
shall also timely arrange additional resources considered necessary at no extra cost to
BHEL.

11.2 The progress report shall indicate the progress achieved against planned , with
reasons indicating delays , if any, and shall give the remedial actions which the
SUPPLIER intends to take to make good the slippage or lost time , so that further
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12.0

DRAWING AND DOCUMENTS

121

The detailed drawings, specifications available with BHEL engineers will form part of
this tender specification. These documents will be made available to the contractor
during execution of work at site. The contractor will also ensure availability of all
drawings / documents at work place.

12.2

The data furnished in various annexures enclosed with this tender specification are
only approximate and for guidance. However, the change in the design and in the
quantity may occur as is usual in any such large scale of work.

12.3

Should any error or ambiguity be discovered in the specification or information the
supplier shall forthwith bring the same to the notice of BHEL before commencement of
work. BHEL's interpretation in such cases shall be final and binding on the contractor.

12.4

Deviation from design dimensions should not exceed permissible limit. The supplier
shall not correct or alter any dimension / details, without specific approval of BHEL.

13.0

CONTRACT PRICE

13.1

The bidder shall quote their rates strictly in accordance with prescribed Price schedule
of Volume-lll.

13.2

Indigenous Bidders to quote on FOR site basis considering inland transit insurance in
BHEL’s scope and foreign bidders to quote on CIF basis (Port-Mumbai). For CIF
Mumbai delivery, Insurance (Inland) and Transportation (Inland) shall be in BHEL
scope. However, FOR site price for foreign bidder will be calculated by loading their
CIF (Port-Mumbai) price up to site as per clause 14.3.

13.3

Foreign bidders will have to quote CIF (cost, insurance & freight) basis. For importing
materials on CIF basis, bidders to note following:

a. As per Incoterms (CIF), risk transfers to buyer when the goods have been released
from the destination Port. Shipped on board date mentioned on the clear Bill of Lading
or Air way Bill, shall be treated as the date of Shipment/ Dispatch for all contractual
purposes including calculation of LD.

b. Payment shall be made through Usance L/C. Usance period (120 days) of the L/C
shall start from the date of Bill of lading/Air Way Bill. L/C opening charges for initial 120
days shall be in BHEL’s scope, however L/C extension charges beyond 120 days till
completion of delivery will be to the bidder’s account.

c. Bill of Lading shall be considered as equivalent document for recognition of dispatch.
d. For claiming payment under usance L/C, Bill of lading shall be considered instead of
receipted LR.

e. Freight is to be quoted as inclusive in basic price by vendor and is not to bequoted
separately.

13.4

a) Bids of Indian supplier shall be in Indian Rupee only.

b) Bids of foreign suppliers shall be in USD and on CIF basis.

c) An authorized representative/ agent can represent only one bidder for the given
package.

14.0

EVALUATION CRITERIA

14.1

Tenders will be evaluated on the basis of total cost in INR excluding GST with Cess(if
applicable) taken into consideration loadings, if any, and all available financial
advantages, including those available from Owner, taxation authorities etc.

14.2

For evaluation, exchange rate (TT selling rate of State Bank of India) as on date of
tender opening (Part-l bid in case of two part bid) shall be considered. If the relevant
day happens to be a bank holiday, then the forex rate as on the previous bank (SBI)
working day shall be taken.

14.3

In case of foreign bidders, the quoted CIF price shall be loaded by following factors to
arrive at total FOR Site price:

a) Custom Duty as prevailing on date of Price bid opening.

c) Port handling/ clearing charges — @ 1% of CIF value.

d) Inland freight - @ 1% of CIF value.
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15.0 REVISION ON ACCEPTED CONTRACT RATE

Quoted/ accepted rates shall remain Firm for any increase or decrease in the Order/
Contract value (Exworks) up to plus or minus 30% (for any amendment) within two
years from the date of original PO unless specified otherwise in NIT. The Purchaser
shall have the right to increase or decrease quantities and scope up to the above
extent of value and Seller/ supplier shall be bound to accept the same at the contracted
rates without any escalation.

16.0 PERFORMANCE BANK GUARANTEE:

16.1 Bidder/Supplier shall furnish Performance Bank Guarantee of 5% of the PO Value
excluding taxes and duties against Guarantee Period as per Clause No. 3.2.1.3

16.2 The Bank guarantee shall be kept valid at all times during the entire Guarantee period.
Same will be released after successful completion of Guarantee period as per Clause
No. 3.2.1.3.

17.0 GUARANTEE PERIOD

Guarantee Period shall be 10 years from the date of successful trial operation of

FGD System.
18.0 INSPECTION:
18.1 Bidder will intimate BHEL 21 days in advance after readiness of 100% material at their

works along with Manufacturing Test Certificate/Warranty Certificate. BHEL will issue
MDCC (Material Dispatch Clearance Certificate) based on Manufacturing Test
Certificate. Same shall be given by BHEL within 7 days after Manufacturing Test
Certificate will be provided.

18.2 Material shall be dispatched after issuance of MDCC (Material Dispatch Clearance
Certificate) by BHEL

19.0 TAXES AND DUTIES

19.1 For Foreign Bidders:

19.1.1 For supply of Borosilicate material (serial No.1 of Price Schedule), price quoted should
be CIF Mumbai Port.

19.1.2 For Wet Stack Flow Model study (serial no. 2 of Price schedule), GST shall be payable
by purchaser on reverse charge mechanism if bidder is not registered under GST Act.
If bidders is registered under GST Act, GST as applicable shall be payable extra and all
the provisions relating to GST for domestic bidder shall apply mutatis-mutandis.

19.1.3 Purchaser shall not be liable towards income tax of whatever nature including
variations thereof, arising out of this order/contract, as well as tax liability of the seller/
contractor and his personnel.

19.1.4 Deduction of tax at source (TDS/Withholding Tax) at the prevailing rates shall be
effected by the purchaser as per applicable Indian Income Tax rules before release of
payment. Certificates of Tax deduction will be issued by the purchaser as per statutory
provisions.

19.1.5 If bidders is registered under GST Act, TDS under GST shall be deducted at
applicable rates on gross invoice value from the running bills (RA bills).

19.2 For Domestic Bidders:

19.2.1 All taxes excluding GST & BOCW Cess (as specified elsewhere in the tender) but
including, Charges, Royalties, any State or Central Levy and other taxes for materials if
any obtained for the work and for execution of the contract shall be borne by successful
bidder and shall not be payable extra by BHEL. Any increase of above at any stage
during execution of contract, including extension of the contract, shall have to be borne
by successful bidder contractor. Bidder's quoted/ accepted rates/ price shall be
inclusive of all such requirements.

19.2.2 GST along with Cess (as applicable) legally leviable & payable by successful bidder as
per GST Law shall be paid by BHEL, extra. Hence, bidder shall not include GST along
with Cess (as applicable) in their quoted rates/ price.

19.2.3 Successful bidder shall furnish proof of GST registration with GSTN Portal covering the
services under this contract. Registration should also bear endorsement for the
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19.24

Since GST on output will be paid by BHEL separately as enumerated above, bidder’s
your quoted rates / price should be after considering the Input Credit under GST law at
bidder’s end.

19.2.5

TDS under Income Tax shall be deducted at prevailing rates on gross invoice value
from the running bills (RA bills) unless exemption certificate from the appropriate
authority / authorities is furnished.

19.2.6

TDS under GST shall be deducted at applicable rates on gross invoice value
from the running bills (RA bills).

19.2.7

Bidder shall note that GST Tax Invoice complying with GST Invoice Rules (Section 31
of GST Act & Rules referred thereunder) wherein the ‘Bill To’ details shall encompass
following. BHEL GSTN — Refer attached GSTN code table of BHEL. Name - BHARAT
HEAVY ELECTRICALS LIMITED Address - Shall be intimated later. Specific details of
BHEL GSTN, Name and Address as stated above, have been specified elsewhere in
the tender.

19.2.8

Successful bidder to intimate immediately on the day of removal of goods (in case of
any supply of goods) to BHEL along with all relevant details and send a scanned copy
of Tax Invoice to BHEL through following communication mode for enabling BHEL to
meet its GST related compliances. Portal address. and Email address — Shall be
intimated later. Specific details of above shall be intimated to successful bidder by
BHEL at appropriate juncture.

19.2.9

In case of delay in submission of above mentioned documents on the date of despatch,
BHEL may incur penalty / interest for not adhering to Invoicing Rules under GST Law.
The same will be liable to be recovered from successful bidder, in case such delay is
not attributable to BHEL.

19.2.10

In case of raising any Supplementary Tax Invoice (Debit / Credit Note), successful
bidder shall issue the same containing all the details as referred to in Section 34 read
with Section 31 of GST Act & Rules referred there under.

19.2.11

Successful bidder shall comply with the Time Limit prescribed under the GST Law and
rules thereof for raising of the Tax Invoice. If any supply of goods is applicable,
successful bidder shall also ensure prompt delivery of goods after despatch.

19.2.12

Bidder shall note that in case GST credit is delayed / denied to BHEL due to delayed /
non receipt of goods and / or Tax Invoice or expiry of the timeline prescribed in GST
Law for availing such ITC, or any other reasons, not attributable to BHEL, GST amount
shall be recoverable from successful bidder along with interest levied/ leviable on
BHEL, as the case may be.

19.2.13

Successful bidder shall upload the invoices raised on BHEL in GSTR-1 within the
prescribed time as given in the GST Act. Bidder shall note that in case of delay in
declaring such invoice in your return and GST credit availed by BHEL is denied or
reversed subsequently as per GST Law, GST amount paid by BHEL towards such ITC
reversal as per GST law shall be recoverable from the successful bidder along with
interest levied / leviable on BHEL.

19.2.14

Way Bill: Successful bidder to arrange for way bill / e-waybill for any transfer of goods
for the execution of the contract. Successful bidder has to make their own arrangement
at their cost for completing the formalities, if required, with Issuing Authorities, for
bringing materials, plants & machinery at site for execution of the works under this
contract, Road Permit / Way Bill, if required, shall be arranged by successful bidder and
BHEL will not supply any Road Permit/ Way Bill for this purpose.

19.2.15

Any new taxes & duties, if imposed subsequent to due date of offer submission as per
NIT & TCN, by statutory authority during contract period (including extension, if the
same is not attributable to you), shall be reimbursed by BHEL on production of relevant
supporting document to the satisfaction of BHEL. However, you shall obtain prior
approval from BHEL before depositing new taxes and duties.

19.2.16

Benefits and / or abolition of all existing taxes must be passed on to BHEL against new
taxes, if any, proposed to be introduced at a later date.
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20.0 INSURANCE

20.1 For Foreign Vendors Transit Insurance Upto Mumbai Port is in Vendor's Scope and
from Mumbai Port to Barh site is in BHEL's Scope.

20.2 For Indigenous Vendor Inland Transit Insurance upto Barh Site shall be in BHEL’s
Scope.For each dispatch,vendor shall inform the following to the underwriter under
intimation to BHEL-PSER and BHEL site office

(i) Policy no

(i) Consignee Name

(iii) Consignment details (Item with their weight and value (in INR)

(iv) Project Name and PO No.

(v) LR No and date, Dispatch origin, destination details & Invoice no.
Vendor to intimate the underwriters quoting the insurance policy mentioned in purchase
order or to be intimated to them separately before the dispatch.

21.0 LIQUIDATED DAMAGES:

21.1 LD shall be 0.5% of the total order value per week of delay or part thereof subject to a
maximum of 10% of the total order value. Applicable GST shall also be recovered
on such LD amount.

21.2 In case of any amendment/ revision, the LD shall be linked to the amended/revised PO
value.

21.3 However, for Indigenous Supplier, Receipted LR (Signed & stamped) shall be treated
as date of delivery for Levying LD. And for Foreign Supplier, Shipped on board date
mentioned on the clear Bill of Lading or Air way Bill, shall be treated as the date of
Shipment/ Dispatch for all contractual purposes including calculation of LD.

22.0 TEST CERTIFICATES
Necessary test certificates of all materials supplied by contractor are to be produced to
BHEL/NTPC prior to use of materials.

23.0 IMTE
The contractor shall ensure deployment of reliable and calibrated instrument,
measuring, and test Equipment (IMTE). The IMTE shall have test calibration certificate
from authorized / Govt approved agencies. The contractor shall also keep provision of
alternate engagement for such IMTE so that the work does not suffer when a particular
IMTE is sent for calibration. Re-testing/ re-calibration shall also be arranged by the
contractor at their own cost at regular interval during the period of use as advised by
BHEL.

24.0 PRICE VARIATION COMENSATION (PVC)

Not applicable for this tender.
25.0 OVER RUN CHARGES (ORC)
Not applicable for this tender.
26.0 OTHER TERMS
26.1 TENDERER TO INFORM HIMSELF FULLY:

It is the responsibility of tenderer to keep himself informed about all taxes & duties
applicable on materials/ services as prevailing at the time of tendering. If the rates
assumed by tenderer are less than the tariff rates prevailing at the time of tendering,
the tenderer will be himself responsible for such under quotations.

1. BOQ as per price schedule for the work “Design, Supply and Expert Supervision for installation
works of Borosilicate Glass Block Lining including Wet Stack Flow Model Study for 275 m tall twin
flue chimney for Unit#2 & single flow chimney for U#3 at 3x660 MW Barh Stage-l,Dist-Patna
Bihar”

2. “SPEC NO.: PE-TS-442-142-N102(TECHNICAL SPECIFICATION FOR WET STACK FLOW

MODEL STUDY 3X660 MW NTPC BARH STPP STAGE | (FGD System Package)
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ANNEXURE - I

FORMAT FOR NO DEVIATION CERTIFICATE
(To be submitted in the bidder’s letter head)

To,

Bharat Heavy Electricals Limited,
POWER SECTOR - EASTERN REGION
2nd FLOOR, Block-DJ, Plot- 9/1, SECTOR
SALT LAKE CITY, KOLKATA - 700 091
FAX - 033-2321-1960

Job: “DESIGN, SUPPLY & EXPERT SUPERVISION FOR INSTALLATION WORKS OF
BOROSILICATE GLASS LINING INCLUDING WET STACK FLOW MODEL STUDY FOR 275 MTR
TALL TWIN FLUE CHIMNEY FOR UNIT-2 AND FOR 275 MTR TALL SINGLE FLUE CHIMNEY FOR
UNIT-3 AT 3X660 MW BARH STPP , STAGE-I, BIHAR”.

Tender No.: PSER:PUR:PMX:373(1):003:(ENQ:19:PP:0015:PUR:2) Date 11/04/2019.

Dear Sir/Madam,

With reference to above, this is to confirm that as per tender conditions, we have visited site
before submission of our offer and noted the job content & site conditions etc. We also confirm
that we have not changed/modified the tender documents as appeared in the websites and in
case of observance at any stage, it shall be treated as null and void.

We hereby confirm that we have not taken any deviation from tender clauses together with other
references as enumerated in the above referred NIT and confirm our acceptance to reverse
auctioning process and we hereby convey our unqualified acceptance to all terms and
conditions as stipulated in the tender and NIT.

In the event of observance of any deviation in any part of our offer at a later date whether
implicit or explicit, the deviations shall stand null & void.

We confirm to have submitted offer strictly in accordance with tender instructions.

Thanking you,

Yours faithfully,

(Signature, date & seal of authorized
representative of the contractor)
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PART-D:
General Terms & Conditions of Reverse Auction

Against this enquiry for the subject item/ system with detailed scope of supply as per enquiry
specifications, BHEL may resort to “REVERSE AUCTION PROCEDURE” i.e., ON LINE BIDDING
(THROUGH A SERVICE PROVIDER). The philosophy followed for reverse auction shall be English
Reverse (No ties).

1.

10.

11.

12.

13.

14.

15.

16.

For the proposed reverse auction, technically and commercially acceptable bidders only shall be
eligible to participate.

Those bidders who have given their acceptance for Reverse Auction (quoted against this tender
enquiry) will have to necessarily submit ‘online sealed bid’ in the Reverse Auction. Non-
submission of ‘online sealed bid’ by the bidder for any of the eligible items for which techno-
commercially qualified, will be considered as tampering of the tender process and will invite
action by BHEL as per extant guidelines in vogue.

BHEL will engage the services of a service provider who will provide all necessary training and
assistance before commencement of on line bidding on internet.

In case of reverse auction, BHEL will inform the bidders the details of Service Provider to enable
them to contact & get trained.

Business rules like event date, time, bid decrement, extension etc. also will be communicated
through service provider for compliance.

Bidders have to fax the Process Compliance form (Annexure-Ill of Business Rule Document of
Reverse Auction — shall be shared to bidders along with intimation of RA schedule) before
start of Reverse auction. Without this, the bidder will not be eligible to participate in the event.

In line with the NIT terms, BHEL will provide the calculation sheet (e.g., EXCEL sheet) which will
help to arrive at “Total Cost to BHEL” like Packing & forwarding charges, Taxes and Duties,
Freight charges, Insurance, GST and loading factors (for non-compliance to BHEL standard
Commercial terms & conditions) for each of the bidder to enable them to fill-in the price and keep
it ready for keying in during the Auction.

Reverse auction will be conducted on scheduled date & time.
At the end of Reverse Auction event, the lowest bidder value will be known on auction portal.

The lowest bidder has to fax/e-mail the duly signed and filled-in prescribed format for price
breakup including that of line items, if required, (as per Annexure-IV _of Business Rule
Document of Reverse Auction) as provided on case-to-case basis to Service provider within
two working days of Auction without fail.

In case BHEL decides not to go for Reverse Auction procedure for this tender enquiry, the Price
bids and price impacts, if any, already submitted and available with BHEL shall be opened as per
BHEL's standard practice.

Bidders shall be required to read the “Terms and Conditions” section of the auctions site of
Service provider, using the Login IDs and passwords given to them by the service provider before
reverse auction event. Bidders should acquaint themselves of the ‘Business Rules of Reverse
Auction’, which will be communicated before the Reverse Auction.

If the Bidder or any of his representatives are found to be involved in Price manipulation/ cartel
formation of any kind, directly or indirectly by communicating with other bidders, action as per
extant BHEL guidelines, shall be initiated by BHEL and the results of the RA scrapped/ aborted.

The Bidder shall not divulge either his Bids or any other exclusive details of BHEL to any other
party.

In case BHEL decides to go for reverse auction, the H1 bidder (whose quote is highest in online
sealed bid) will not be allowed to participate in further RA process provided minimum three
bidders are left after removal of H1 bidder. In case of tie for H1 bid (identical online sealed bids),
15 minutes’ additional time shall be provided and all the participating bidders shall be informed by
mail/message on bidding screen to enable bidders submit revised online sealed bids so as to
break the tie.

In case H1 bidder happen to be MSE and was removed from further bidding but is within L1 +
15% band, then this bid shall also be considered and to be processed in line with ‘Public
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ANNEXURE-A
1.0
Suspension of Business dealings with Suppliers/ Contractors
1.1 BHEL reserves the right to take action against Suppliers/ Contractors who fail to perform
or indulge in malpractices, by suspending business dealings with them.
1.2
Suspension of business dealings with Suppliers/ Contractors could be in the form of
following: --
a) Hold within the unit for specific item(s)/ material category(ies)/ type of work(s)
for one year.
b) Hold within the unit for all item(s)/ material category(ies)/ type of work(s) for two
years
¢) Banning across BHEL for all items/ material category(ies)/ type of work(s) for
three years.
The Supplier may be either put on hold or banned, as detailed hereinafter on the basis of
one or more of the category wise reasons as enumerated hereunder.
1.3
1.3.1 | Hold within the unit for a specific item(s)/ material category(ies)/ type of work(s)

shall be imposed in the following cases, if

i) In the last three consecutive supplies of a specific material category, average quality
rating, as provided in the supplier performance rating (SPR) as per SEARP, falls
below 80% of the quality weightage. This is irrespective of supplies against PO(s)
having single/ multiple delivery schedules.

Note: Not applicable in cases for erection works of Power Sector Regions, where
separate guidelines for evaluation of capacity of bidders is being followed.

i) Two consecutive delays, for reasons of delay attributed to the Supplier, in execution
of the contracts where delay occurred is such that

a) prescribed maximum LD time limits of the contracts is exceeded or

b)delay period has equaled/ exceeded half the original delivery period specified in
the contracts whichever among the above is earlier.

iii)
a)Overall SPR (Supplier Performance Rating) in that particular Unit in line with
SEARP falls below 60% of the specific material category.

b)Bids of contractors (in PS-MSX portal) shall not be considered (if average score of
last six months falls 60% or below as per guidelines for evaluation of capacity of
bidders formula).

Note: — for (b), No specific period of hold shall be applicable.

iv) Supplier works are under strike/ lockout for a period of more than three months.
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132 | Hold within the unit for all item(s)/material category(ies)/ type of work(s) shall be
put in the following cases, if

i) Supplier tampers with tendering procedure affecting ordering process.

ii) Supplier has misused BHEL documents/ drawings/ technical information or has
breached the confidentiality agreement with BHEL.

iii) after placement of order, Supplier fails to execute the contract.

iv) within warranty period as per contract, Supplier continues to supply low/ less/ non-
performing equipment/ services, repetitive failures, remains non-responsive.

v) Wherever risk purchase clause (amounting to more than 5% of contract value) has
been invoked.

14 Banning across BHEL shall be imposed in following cases, if
1.4.1 i) After price bid opening but before placement of order, Supplier withdraws his offer or
varies it in any manner within the validity period.

ii) “Supplier is found to be responsible for submitting fake/ false/ forged documents,
certificates, or information or misrepresentation/ wilful suppression of facts, or has
resorted to unethical, illegal means or has forged BHEL documents, certificates etc.
for securing business, meeting PQR or for enlistment in BHEL or with customers
other than BHEL.”

iii) In spite of warnings, the Supplier persistently violates or circumvents the provisions of
labour laws/ regulations/ rules or other statutory requirements.

iv) Supplier is found to be involved in cartel formation or in any other act so as to
influence the bidding process or influence the price.

v) The Supplier has indulged in malpractices or misconduct such as bribery, corruption
and fraud, pilferage, coercion etc.

vi) The Supplier is found guilty by any court of law for criminal activity/ offences involving
moral turpitude in relation to business dealings.

vii)Supplier is found to have obtained any internal information/ documentation of BHEL
by unauthorized means.

viii)  The foreign Principals along with the representing Agent shall be banned together
if information submitted by them about their precise relationship, commission/
remuneration etc. payable/ receivable and other particulars as asked by BHEL, as per
the extant guidelines regarding dealing with Agents of Foreign Suppliers is found
false/ incorrect, at any stage.

ix) Supplier has substituted, damaged, failed to return, or unauthorizedly disposed off
free issue materials/ tools etc. of BHEL.

1.4.2 | A Supplier can also be banned with the approval of Director (E, R&D) provided a

direction to this effect has been received from the administrative ministry of the
Government.

Note: Above shall be applicable along with Guidelines for “Suspension of Business

dealings with Suppliers/ Contractors” available in BHEL website http://www.bhel.com.
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ANNEXURE-B

Certificate by Chartered Accountant on letter head

This is to Certify that M/S
(h er e m after ........ r eferred ....... to ....... as ....... Company ) ........ h a v| ng ....... |ts ....... ;egistered o "
.................................................................. is registered under MSMED Act 2006, (Entrepreneur

Memorandum No (Part-l) e e
dtd:ie.ii ,
Category: ....ccoovveveeeeeennnnn. (Micro /Small)). (Copy enclosed).

Further verified from the Books of Accounts that the investment of the company as per the latest
audited financial year ...................... as per MSMED Act 2006 is as follows:

1. For Manufacturing Enterprises: Investment in plant and machinery (i.e. original cost excluding
land and building and the items specified by the Ministry of Small Scale Industries vide its
notification No.S.0.1722(E) dated October 5, 2006 :

2. For Service Enterprises: Investment in equipment (original cost excluding land and building and
furniture, fittings and other items not directly related to the service rendered or as may be notified
under the MSMED Act, 2006:

RS, Lacs
(Strike off whichever is not applicable)
The above investment of Rs .................... Lacs is within permissible limit of Rs............. ..... Lacs
fOr e, Micro | Small (Strike off which is not applicable) Category under MSMED Act
2006

Or
The company has been graduated from its original category (Micro/ Small) (Strike off which is not
applicable) and the date of graduation of such enterprise from its original category is ..........
(dd/mm/yyyy) which is within the period of 3 years from the date of graduation of such enterprise
from its original category as notified vide 5.0. No. 3322(E) dated 01.11.2013 published in the gazette
notification dated 04.11.2013 by Ministry of MSME.
Date:
(Signature)
Name-

Membership number -

Seal of Chartered Accountant
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DECLARATION FOR RELATION IN BHEL

(To be typed and submitted in the Letter Head of the Company/Firm of Bidder failing

which the offer of Bidder is liable to be summarily rejected)

To,

(Write Name & Address of Officer of BHEL inviting the Tender)

Dear Sir,

Sub: Declaration for relation in BHEL

Ref: 1) NIT/Tender Specification No: ...l ,

I/'We hereby submit the following information pertaining to relation/relatives of
Proprieter/Partner(s)/Director(s) employed in BHEL.

Tick (V) any one as applicable:

1. The Proprietor, Partner(s), Director(s) of our Company/Firm DO NOT have any
relation or relatives employed in BHEL

OR

2. The Proprietor, Partner(s), or Director(s) of our Company/Firm HAVE
relation/relatives employed in BHEL and their particulars are as below:

(i)
(ii)

Note:
. Attach separate sheet, if necessary.

Signature of the Authorized Signatory

If BHEL Management comes to know at a later date that the information
furnished by the Bidder is false, BHEL reserves the right to take suitable against
the Bidder/Contractor.
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FORMAT FOR SEEKING CLARIFICATION

(To be typed and submitted in the Letter Head of the Company/Firm of Bidder)

To,

(Write Name & Address of Officer of BHEL inviting the Tender)

Dear Sir,

Sub: Request for Clarification

Ref: 1) NIT/Tender Specification NO: ..., ,
2) All other pertinent issues till date

Sl Reference Existing provision Bidder's query BHEL's clarification
no clause of
Tender
Document
1
2
3

Yours faithfully,

(Signature, date & seal of Authorized
Representative of the Bidder)
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PART — B: GENERAL CONDITIONS OF CONTRACT (GCC)

SL. SUPPLIER

NO. BHEL STANDARD TERMS CONFIRMATION
Our requirement is for use AT 3X660 MW BARH STAGE-I,DIST-PATNA BIHAR

01 Offers are invited to submit in three-parts.

Part-l: TECHNICAL-CUM-COMMERCIAL AND UN PRICED BID: Consisting of
complete technical details, catalogues, drawings and all commercial terms. (Money
values shall not be indicated i.e; un price bid).

Following formats are to be filled and submitted in a single cover super scribing as
Technical - cum - Commercial and Un Priced Bid, Tender Enquiry No. and Due Date.

(i) EMD, if any, as per tender. Please arrange to submit EMD in a separate sealed
envelope inside the envelope containing techno-commercial bid i.e PART-I of
tender.

(i) Technical Specification details confirming to technical specification (PART C OF
TENDER) & Catalogues to be enclosed (if any)

(i) BHEL Standard Terms & Conditions.
(iv) Un Price Bid
(v) Confirmation of pre-qualification criteria &

All documents to be downloaded from BHEL’s website www.bhel.com.

PART- lI: PRE-Q: All PRE-Q documents to be submitted.

Part-lll: PRICE BID Price to be quoted in the format enclosed. (Any preconditions for

price will not be accepted and the tender will be rejected).

Techno-commercial & Pre- Q bids shall be opened first & afterwards price bid shall be
opened for qualified bidder, who have qualified in Techno-commercial & pre-q bid. If
the vendor submits offer i.e. Technical & Price bid together, the offer shall be liable for

rejection.
Note: In order to maintain sanctity of the tender system, it is advised that one Agent

cannot represent two suppliers or quote on their behalf in a particular tender

In the tender, either one agent on behalf of the principal/lOEM or Principal/OEM itself

can bid but both cannot bid simultaneously for same item/product.

If any vendor sought to quote through their agents "They have to inform to BHEL in

02 |advance, before opening date. Otherwise the offer will be treated as Unsolicited Offer
and same will not be opened".
BHEL keeps its right to reject / load any offer which is having deviations to BHEL
Specifications, Standard Terms & Conditions.
03 All the bidders shall submit their offers only by filing the original BHEL tender
documents. No other offer will be entertained.

In case of Technical-Cum-Commercial bid, copy of the price bid has to be used to

indicate commercial terms without price.
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SL. SUPPLIER
NO. BHEL STANDARD TERMS CONFIRMATION
The equipment offered shall be strictly conforming to the specification and for
04 complete unit.
05 |[No offer for individual accessories or part machinery will be accepted.
06 |[TERMS OF PAYMENT:

AS PER SPECIAL CONDITIONS OF CONTRACT (SCC) & TCC: PART-C OF
TENDER

All original documents shall be sent to “Head-HR, BHEL-PSER, Salt Lake Office”
along with GST Invoice.

Payment shall be made through e-payment mode. Successful bidder shall have to
submit the requisite details in RTGS format.

07

GUARANTEE/WARRANTY: As specified in SPECIAL CONDITIONS OF CONTRACT

(SCC) & TCC: PART-C OF TENDER

08

DELIVERY: As specified in SPECIAL CONDITIONS OF CONTRACT (SCC) & TCC:
PART-C OF TENDER

Offer with delivery period beyond as mentioned in Part-C shall be liable for rejection.

However, in case due to any reasons if the same is accepted by BHEL, the same shall
be loaded for the delayed delivery period & percentage of loading shall be as per
clause no.10 of GCC (LD clause).

SIGNATURE OF THE BIDDER WITH SEAL AND DATE
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SL.
NO.

BHEL STANDARD TERMS

SUPPLIER
CONFIRMATION

09

DISCOUNTS:

Discounts offered by the vendor in price shall not be entertained by BHEL. The vendor
should factor in his discount in the price offer only. In-spite of the same, if a discount is
offered by the bidder, the same shall not be considered for evaluation of the offer, but
purchase order shall be issued on bidder’s final discounted price.

10

LIQUIDATED DAMAGE (LD) / PENALTY:

Subject to force majeure, If vendor fails to complete the job as per aforesaid
completion/delivery period, BHEL shall have the right to recover as liquidated
damages (LD) a sum equivalent to 0.5 % of the order value for delay of each week or
part thereof. The liability for delay shall not in any case exceed 10 % (ten percent) of
the order value. For this purpose, the period of delay shall be the delay attributable to
vendor for completion of job as per contract.

In case of LD recovery, the applicable GST shall also be recovered from vendor.

11

PERFORMANCE BANK GUARANTEE (PBG): SPECIAL CONDITIONS OF
CONTRACT (SCC) & TCC: PART-C OF TENDER.

Applicable

12

The sealed tenders super scribing tender number and due date should be addressed
to DGM/Purchase or Head/Purchase, Bharat Heavy Electricals Limited, PSER,
DJ-9/1, SALT LAKE. SECTOR-II, KOLKATA -700 091, India.

Not Applicable

13

INSPECTION:

Details shall be as per SPECIAL CONDITIONS OF CONTRACT (SCC) & TCC:
PART-C OF TENDER.

14

The manufacturing progress will have to be furnished to us periodically in the form
and manner required by us.

15

Supplier must submit with their offer list of customers (with their full address and
their purchase reference number) to whom they have supplied similar machine in the
past five years. The year of supply should also be indicated.

16

The quotation should be valid at least for a period of 90 days from the tender due
date of submission (extended, if any). Price Variation Clause will not be entertained

17

FORCE MAJURE:

The vendor shall be subject to force majeure clause defined as under:

This force majeure is herein defined as any cause which is beyond the control of the
tenderer which they would not have foreseen or with a reasonable amount of
diligence could not have foreseen and which subsequently affect the performance of
the contract such as SRCC (strike riot and civil commotion), earthquake, flood, acts
of god, acts of any government, domestic or foreign including but not limited to war.

The tenderer shall not be liable for delay in performing his obligation resulting from
any force majeure clause as referred to and/or defined above. The date of completion
will be subject to hereinafter provided be extended by a reasonable time even though
such cause may occur after tenderer's performance of his obligation has been
delayed for other causes.

SIGNATURE OF THE BIDDER WITH SEAL AND DATE
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SL.
NO.

BHEL STANDARD TERMS

SUPPLIER
CONFIRMATION

18

18.1

18.1.1

ARBITRATION & CONCILIATION:

ARBITRATION:

Except as provided elsewhere in this Contract, in case Parties are unable to reach
amicable settlement (whether by Conciliation to be conducted as provided in Clause
18.2 herein below or otherwise) in respect of any dispute or difference; arising out of
the formation, breach, termination, validity or execution of the Contract; or, the
respective rights and liabilities of the Parties; or, in relation to interpretation of any
provision of the Contract; or. in any manner touching upon the Contract (hereinafter
referred to as the ‘Dispute’), then, either Party may, commence arbitration in respect
of such Dispute by issuance of a notice in terms of section 21 of the Arbitration &
Conciliation Act, 1996 (hereinafter referred to as the ‘Notice’). The Notice shall
contain the particulars of all claims to be referred to arbitration in sufficient detail and
shall also indicate the monetary amount of such claim. The arbitration shall be
conducted by a sole arbitrator to be appointed by the Head of the BHEL Power
Sector Region issuing the Contract within 60 days of receipt of the complete Notice.
The language of arbitration shall be English.

18.1.2

18.1.3

18.1.4

The Arbitrator shall pass a reasoned award.

Subject as aforesaid, the provisions of Arbitration and Conciliation Act 1996 (India)
or statutory modifications or re-enactments thereof and the rules made thereunder
as in force from time to time shall apply to the arbitration proceedings under this
clause. The seat of arbitration shall be Kolkata (the place from where the contract is
Issued). The Contract shall be governed by and be construed as per provisions of
the laws of India. Subject to this provision 18.1.1 regarding ARBITRATION, the
principal civil court exercising ordinary civil jurisdiction over the area where the seat
of arbitration is located shall have exclusive jurisdiction over any DISPUTE to the
exclusion of any other court.

In case of Contract with Public Sector Enterprise (PSE) or a Government
Department, the following shall be applicable:

In the event of any dispute or difference relating to the interpretation and application
of the provisions of commercial contract(s) between Central Public Sector
Enterprises (CPSEs)/ Port Trusts inter se and also between CPSEs and
Government Departments/Organizations (excluding disputes concerning Railways,
Income Tax, Customs & Excise Departments), such dispute or difference shall be
taken up by either party for resolution through AMRCD (Administrative Mechanism
for Resolution of CPSEs Disputes) as mentioned in DPE OM No. 4(1)/2013-
DPE(GM)/FTS-1835 dated 22-05-2018 as amended from time to time.

The cost of arbitration shall initially be borne equally by the Parties subject to the
final allocation thereof as per the award/order passed by the Arbitrator.

Notwithstanding the existence of any dispute or differences and/or reference for the
arbitration, the Contractor shall proceed with and continue without hindrance the
performance of its obligations under this Contract with due diligence and expedition
in a professional manner unless the dispute inter-alia relates to cancellation,
termination or short-closure of the Contract by BHEL.

SIGNATURE OF THE BIDDER WITH SEAL AND DATE
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SL.
NO

BHEL STANDARD TERMS

SUPPLIER
CONFIRMATION

18..2

CONCILIATION:

If at any time (whether before, during or after the arbitral or judicial proceedings),
any Disputes (which term shall mean and include any dispute, difference, question
or disagreement arising in connection with construction, meaning, operation effect,
interpretation or breach of the agreement, contract), which the Parties are unable to
settle mutually, arise inter-se the Parties, the same may, be referred by either party
to Conciliation to be conducted through Independent Experts Committee (IEC) to
be appointed by competent authority of BHEL from the BHEL Panel of Conciliators.
Notes:

1. No serving or a retired employee of BHEL/Administrative Ministry of BHEL shall

be included in the BHEL Panel of Conciliators.

2. Any other person(s) can be appointed as Conciliator(s) who is/are mutually
agreeable to both the parties from outside the BHEL Panel of Conciliators.
The proceedings of Conciliation shall broadly be governed by Part-lll of the
Arbitration and Conciliation Act 1996 or any statutory modification thereof and as
provided in Procedure 2.3 to this GCC (as available in www.bhel.com). The
Procedure 2.3 together with its Formats (as available in www.bhel.com) will be
treated as if the same is part and parcel hereof and shall be as effectual as if set
out herein in this GCC.

The Contractor hereby agrees that BHEL may make any amendments or
modifications to the provisions stipulated in the Procedure 2.3 (as available in
www.bhel.com) to this GCC from time to time and confirms that it shall be bound by
such amended or modified provisions of the Procedure 2.3 (as available in
www.bhel.com) with effect from the date as intimated by BHEL fo it.

18.3

NO INTEREST PAYABLE TO CONTRACTOR:

Notwithstanding anything to the contrary contained in any other document
comprising in the Contract, no interest shall be payable by BHEL to Contractor on
any moneys or balances including but not limited to the Security Deposit, EMD,
Retention Money, RA Bills or the Final Bill, or any amount withheld and/or
appropriated by BHEL etc., which becomes or as the case may be, is adjudged to
be due from BHEL to Contractor whether under the Contract or otherwise.

19

JURISDICTION:
All disputes or differences arising under out of or in connection with the purchase
order shall be subject to the exclusive jurisdiction of court at Kolkata.

20

RIGHTS OF BHEL.:

(A)To withdraw any portion of work/supply and/or to restrict / alter the quantum of
work/supply as indicated in the contract during the progress of work/supply and
get it done through other agency and/or to suit BHEL’'s commitment to its
customer or in case BHEL decides to advance the date of completion due to
other emergency reasons / BHEL'’s obligation to its customer.

(B) To terminate the contract or withdraw portion of work/supply and get it done
through other agency, at the risk and cost of the contractor after due notice of a
period of 14 days’ by BHEL in any of the following cases:

i) Contractor/Supplier's poor progress of the work vis-a-vis execution timeline as
stipulated in the Contract, backlog attributable to contractor/supplier including
unexecuted portion of work/supply does not appear to be executable within
balance available (#) period considering its performance of execution.

i) Withdrawal from or abandonment of the work by contractor before completion of
the work as per contract.

SIGNATURE OF THE BIDDER WITH SEAL AND DATE
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SL.

NO.

BHEL STANDARD TERMS

SUPPLIER
CONFIRMATION

Non-completion of work/Non-supply by the Contractor / Supplier within scheduled
completion/delivery period as per Contract or as extended from time to time, for
the reasons attributable to the contractor/supplier.

iv) Termination of Contract on account of any other reason (s) attributable to
Contractor/Supplier.

v) Assignment, transfer, subletting of Contract without BHEL's written permission
resulting in termination of contract or part thereof by BHEL.

vi) Non-compliance to any contractual condition or any other default attributable to
Contractor/ Supplier.

(#) In-case inputs from BHEL/Customer are likely to be delayed or are actually
delayed, this delay may also be taken into account while considering balance
period available for execution of Contract.

(C) Risk & Cost Amount against Balance Work:

Risk & Cost amount against balance work shall be calculated as follows:
Risk & Cost Amount= [(A-B) + (A x H/100)]

Where,

A= Value of Balance scope of Work/Supply (*) as per rates of new contract

B= Value of Balance scope of Work/Suppy (*) as per rates of old contract being paid
to the contractor / supplier at the time of termination of contract i.e. inclusive of
PVC & ORC, if any.

H = Overhead Factor to be taken as 5

In case (A-B) is less than 0 (zero), value of (A-B) shall be taken as 0 (zero).

(*) Balance scope of work / supply (in case of termination of contract):

Difference of Contract Quantities and Executed Quantities as on the date of issue
of Letter for ‘Termination of Contract’, shall be taken as balance scope of Work /
Supply for calculating risk & cost amount. Contract quantities are the quantities as
per original contract. If, Contract has been amended, quantities as per amended
Contract shall be considered as Contract Quantities.

Iltems for which total quantities to be executed have exceeded the Contract
Quantities based on drawings issued to contractor from time to time till issue of
Termination letter, then for these items total Quantities as per issued drawings
would be deemed to be contract quantities.

Substitute / extra items whose rates have already been approved would form part
of contract quantities for this purpose. Substitute / extra items which have been
executed but rates have not been approved, would also form part of contract
quantities for this purpose and rates of such items shall be determined in line with
contractual provisions.

However, increase in quantities on account of additional scope in new tender shall
not be considered for this purpose.

NOTE: In-case portion of work is being withdrawn, contract quantities pertaining to
portion of work withdrawn shall be considered as ‘Balance scope of work / supply’
for calculating Risk & Cost amount.

(D) LD against delay in executed work / supply in case of Termination of Contract:

LD against delay in executed be work / supply shall be calculated in line with LD
clause as per GCC/SCC/TCC/Special note/any other annexure of tender
document (in compliance with order of precedence), for the delay attributable to
contractor / supplier. For this purpose, contract value shall be taken as Executed
Value of work / supply for the purpose of limiting the maximum LD value.

SIGNATURE OF THE BIDDER WITH SEAL AND DATE
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Method for calculation of “LD against delay in executed work / supply” is given below.
i) Let the time period from scheduled date of start of work till termination of contract
excluding the period of Hold (if any) not attributable to contractor / supplier = T1

ii) Let the value of executed work / supply till the time of termination of contract= X

iii) Let the Total Executable Value of work / supply for which inputs/fronts were made
available to contractor / supplier and were planned for execution till termination of
contract =Y

iv) Delay in executed work / supply attributable to contractor/supplier i.e. T2=[1-(X/Y)]
x T1

v) LD shall be calculated in line with LD clause [as per GCC/SCC/TCC/Special
note/any other annexure of tender document (in compliance with order of
precedence)] of the Contract for the delay attributable to contractor / supplier
taking “X” as Contract Value and “T2” as period of delay attributable to contractor/
supplier.

(E) Recoveries arising out of Risk & Cost and LD or any other recoveries due from
Contractor

Following sequence shall be applicable for recoveries from contractor / supplier on
whom risk & cost has been invoked, after informing the contractor / supplier of the
total proposed recovery:

a) Dues available in the form of Bills payable to contractor / supplier, SD, BGs
against the same contract.

b) Demand notice for deposit of balance recovery amount shall be sent to contractor/
supplier, if funds are insufficient to effect complete recovery against dues
indicated in (a) above.

c) If contractor / supplier fails to deposit the balance amount to be recovered within
the period as prescribed in demand notice, following action shall be taken for
balance recovery:

i) Dues payable to contractor / supplier against other contracts in the same Region /
Unit shall be considered for recovery.

ii) If recovery cannot be made out of dues payable to the contractor / supplier as
above, balance amount to be recovered, shall be informed to other Regions/Units
for making recovery from the Unpaid Bills/Running Bills/SD/BGs/Final Bills of
contractor / supplier.

iii) In-case recoveries are not possible with any of the above available options, Legal

action shall be initiated for recovery against contractor / supplier.

21

Consignee Details: --

as per SPECIAL CONDITIONS OF CONTRACT (SCC) & TCC: PART-C OF
TENDER

All documents / correspondences must bear the Tender no. / Purchase Order No. &
Date.

22

Bank Guarantee: Non submission of 5% BG (if applicable) will attract 5% loading on
the offers (N.A).

NOT APPLICABLE

SIGNATURE OF THE BIDDER WITH SEAL AND DATE
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Penalty Clause: Non acceptance of penalty clause will attract maximum 10%
23 loading on the offer and accordingly proportionate percentage will be loaded for
accepting less percentage of penalty clause. Ex: If the supplier has accepted for
maximum 5% penalty clause, then balance 5% will be loaded.

For all other Terms & Conditions, if the offer is not confirming to the same, BHEL at
its discretion shall load the same and the loading pattern shall be intimated to the
24 bidders before price bid opening. However, BHEL reserves the right to cancel a bid
in case of non-acceptance of any terms and conditions finally arrived before price bid
opening.

o5 Note: The offers not complying the above Terms & Conditions shall be liable for

rejection.
Note:

01. In case of any conflict / inconsistency in any clause of the tender or between various sections
of the tender, bidder should bring the same in writing to BHEL for clarification before
submission of the bid, failing which the most stringent interpretation of the clause in favor of
BHEL shall be adopted and the same shall be binding to the bidder.

02. Any deviation sought by the bidder should be indicated in the techno-commercial offer.

03. Bidder should write “accepted” in the column “Supplier Confirmation” for each clause.

04. If any clause left blank, shall be presumed that the clause is accepted by the bidder.

SIGNATURE OF THE BIDDER WITH SEAL AND DATE
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PRICE SCHEDULE (UNPRICED)

PLEASE REFER

E-PROCUREMENT PORTAL https://bhel.abcprocure.com
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PRICE SCHEDULE

PLEASE REFER

E-PROCUREMENT PORTAL https://bhel.abcprocure.com
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FORMS AND PROCEDURES

F-01

RTGS FORMAT

Form for getting payment through RTGS (Real Time Gross Settlement)

01. NAME OF VENDOR

02. ADDRESS

03. VENDOR’S BANK A/C NAME

04. VENDOR'’S BANK A/C NO.

05. NAME OF BANK

06. NAME OF BRANCH

07. BRANCH PH. NO.

08. CITY

09. IFSC CODE OF THE BRANCH

THE CHARGES IF ANY FOR PAYMENT THROUGH RTGS MAY BE RECOVERED FROM THE
BILL SUBMITTED BY US.

SIGNATURE OF AUTHORISEL CONFIRMATION BY BANKER WITH
REPRESENTATIVE OF VENDOR WITH OFFICE SEAL
DATE & SEAL

Note : Incorrect information will create accounting complications and payment will be delayed.
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Annexure-1

INTEGRITY PACT

Between

Bharat Heavy Electricals Ltd. (BHEL), a company registered under the Companies Act 1956
and having its registered office at "BHEL House", Siri Fort, New Delhi - 110049 (India)
hereinafter referred to as “The Principal", which expression unless repugnant to the context
or meaning hereof shall include its successors or assigns of the ONE PART

and

. (description of the party
along with address), hereinafter referred to as “The Bidder/ Contractor" which expression
unless repugnant to the context or meaning hereof shall include its successors or assigns of
the OTHER PART '

Preamble

The Principal intends to award, under laid-down organizational procedures, contract/s for

. The Principal values full compliance with all
relevant laws of the land, rules and regulations, and the principles of economic use of
resources, and of fairness and transparency in its relations with its Bidder(s)/ Contractor(s).

In order to achieve these goals, the Principal will appoint Independent External Monitor(s),
who will monitor the tender process and the execution of the contract for compliance with the
principles mentioned above. ' : :

Section 1- Commitments of the Principal

1.1 The Principal commits itself to take all measures necessary to prevent corruption and to
observe the following principles:-

1.1.1 No employee of the Principal, personally or through family members, will in
connection with the tender for, or the execution of a contract, demand, take a promise
for or accept, for self or third person, any material or immaterial benefit which the
person is not legally entitled to.

1.1.2  The Principal will, during the tender process treat all Bidder(s) with equity and reason.
The Principal will in particular, before and during the tender process, provide to all
Bidder(s) the same information and will not provide to any Bidder(s) confidential/
additional information through which the Bidder(s) could obtain an advantage in
relation to the tender process or the contract execution.

1.1.3 The Principal will exclude from the process all known prejudiced persons.

1.2 If the Principal obtains information on the conduct of any of its employees which is a
penal offence under the Indian Penal Code 1860 and Prevention of Corruption Act 1988
or any other statutory penal enactment, or if there be a substantive suspicion in this
regard, the Principal will inform its Vigilance Office and in addition can initiate
disciplinary actions:

w«-\( Q“’; '
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Section 2 - Commitments of the Bidder(s)/ Contractor(s)

2.1 The Bidder(s)/ Contractor(s) commit himself to take all measures necessary to prevent
corruption. He commits himself to observe the following principles during his
participation in the tender process and during the contract execution.

2.1.1 The Bidder(s)/ Contractor(s) will not, directly or through any other person or firm,
offer, promise or give to the Principal or to any of the Principal's employees involved
in the tender process or the execution of the contract or to any third person any
material, immaterial or any other benefit which he/ she is not legally entitled to, in
order to obtain in exchange any advantage of any kind whatsoever during the tender
process or during the execution of the contract.

2.1.2 The Bidder(s)/ Contractor(s) will not enter with other Bidder(s) into any illegal or
undisclosed agreement or understanding, whether formal or informal. This applies in
particular to prices, specifications, certifications, subsidiary contracts, submission or
non-submission of bids or any other actions to restrict competitiveness or to introduce
cartelization in the bidding process.

2.1.3 The Bidder(s)/ Contractor(s) will not commit any penal offence under the relevant
Indian Penal Code (IPC) and Prevention of Corruption Act; further the Bidder(s)/
Contractor(s) will not use improperly, for purposes of competition or personal gain, or
pass on to others, any information or document provided by the Principal as part of
the business relationship, regarding plans, technical proposals and business details,
including information contained or transmitted electronically.

2.1.4 Foreign Bidder(s)/ Contractor(s) shall disclose the name and address of agents and
representatives in India and Indian Bidder(s)/ Contractor(s) to disclose their foreign
principals or associates. The Bidder(s)/ Contractor(s) will, when presenting his bid,
disclose any and all payments he has made, and is committed to or intends to make
to agents, brokers or any other intermediaries in connection with the award of the
contract.

2.2 The Bidder(s)/ Contractor(s) will not instigate third persons to commit offences outlined

Artsiie ;,;-N ~ wﬁ“

above or be an accessory to such offences.

2.3 The Bidder(s)/ Contractor(s) shall not approach the Courts while representing the matters
to IEMs and will await their decision in the matter. .

Section 3 - Disqualification from tender process and exclusion from future
contracts

If the Bidder(s)/ Contractor(s), before award or during execution has committed a
transgression through a violation of Section 2 above, or acts in any other manner such as to
put his reliability or credibility in question, the Principal is entitled to disqualify the Bidder(s)/
Contractor(s) from the tender process or take action as per the separate "Guidelines on
Banning of Business dealings with Suppliers/ Contractors", framed by the Principal.

Section 4 - Compensation for Damages

4.1 If the Principal has disqualified the Bidder from the tender process prior to the award
according to Section 3, the Principal is entitied to demand and recover the damages
equivalent Earnest Money Deposit/ Bid Security.

4.2 If the Principal has terminated the contract according to Section 3, or if the Principal is
entitled to terminate the contract according to section 3, the Principal shall be entitled to
v~
~ Page2 of 5
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demand and recover from the Contractor liquidated damages equivalent to 5% of the
contract value or the amount equivalent to Security Deposit/ Performance Bank

Guarantee, whichever is higher.
Section 5 - Previous Transgression

5.1 The Bidder declares that no previous transgressions occurred in the last 3 years with any
other company in any country conforming to the anti-corruption approach or with any
other Public Sector Enterprise in India that could justify his exclusion from the tender

process.

5.2 If the Bidder makes incorrect statement on this subject, he can be disqualified from the
tender process or the contract, if already awarded, can be terminated for such reason.

Section 6 - Equal treatment of all Bidders/ Contractors / Sub-contractors

6.1 The Principal will enter into agreements with identical conditions as this one with all
Bidders and Contractors. In case of sub-contracting, the Principal contractor shall be
responsible for the adoption of IP by his sub-contractors and shall continue to remain
responsible for any default by his sub-contractors: '

6.2 The Principal will disqualify from the tender process all bidders who do not sign this pact
or violate its provisions.

Section 7 - Criminal Charges against violating Bidders/ Contractors
/Subcontractors '

If the Principal obtains knowledge of conduct of a Bidder, Contractor or Subcontractor, or of
an employee or a representative or an associate of a Bidder, Contractor or Subcontractor
which constitutes corruption, or if the Principal has substantive suspicion in this regard, the
Principal will inform the Vigilance Office.

Section 8 - Independent External Monitor(s)

8.1 The Principal appoints competent and credible Independent External Monitor for this
Pact. The task of the Monitor is to review independently and objectively, whether and to
what extent the parties comply with the obligations under this agreement.

8.2 The Monitor is not subject to instructions by the representatives of the parties and
performs his functions neutrally and independently. He reports to the CMD, BHEL.

8.3 The Bidder(s)/ Contractor(s) accepts that the Monitor has the right to access without
restriction to all contract documentation of the Principal including that provided by the
Bidder(s)/ Contractor(s). The Bidder(s)/ Contractor(s) will grant the monitor, upon his
request and demonstration of a valid interest, unrestricted and unconditional access to
his contract documentation. The same is applicable to Sub-contractor(s). The Monitor is
under contractual obligation to treat the information and documents of the Bidder(s)/
Contractor(s) / Sub-contractor(s) with confidentiality in line with Non- disclosure
agreement. ’

8.4 The Principal will provide to the Monitor sufficient information about all meetings among
the parties related to the contract provided such meetings could have an impact on the
contractual relations between the Principal and the Contractor. The parties offer to the
Monitor the option, to participate in such meetings.

Page 3 0of 5
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8.5 The role of [EMs is advisory, would not be legally binding and it is restricted to resolving
issues raised by an intending bidder regarding any aspect of the tender which allegedly
restricts competition or bias towards some bidders. At the same time, it must be
understood that IEMs are not consultants to the Management. Their role is independent
in nature and the advice once tendered would not be subject to review at the request of
the organization.

8.6 For ensuring the desired transparency and objectivity in dealing with the complaints
arising out of any tendering process, the matter should be examined by the full panel of
IEMs jointly as far as possible, who would look into the records, conduct an
investigation, and submit their joint recommendations to the Management.

87 The IEMs would examine all complaints received by them and give their
recommendations/ views to CMD, BHEL, at the earliest. They may also send their report
directly to the CVO and the Commission, in case of suspicion of serious irregularities
requiring legal/ administrative action. IEMs will tender their advice on the complaints

within 10 days as far as possible.

8.8 The CMD, BHEL shall decide the compensation to be paid to the Monitor and its terms
and conditions.

8.9 IEM should examine the process integrity, they are not expected to concern themselves
with fixing of responsibility of officers. Complaints alleging mala fide on the part of any
officer of the organization should be looked into by the CVO of the concerned
organisation.

8.10 If the Monitor has reported to the CMD, BHEL, a substantiated suspicion of an offence
under relevant Indian Penal Code/ Prevention of Corruption Act, and the CMD, BHEL
has not, within reasonable time, taken visible action to proceed against such offence or
reported it to the Vigilance Office, the Monitor may also transmit this information directly
to the Central Vigilance Commissioner, Government of India.

8.11 The number of Independent External Monitor(s) shall be decided by the CMD, BHEL.

8.12 The word "Monitor' would include both singular and plural.

Section 9 - Pact Duration

9.1 This Pact shall be operative from the date IP is signed by both the parties till the final
completion of contract for successful bidder and for all other bidders 6 months after the
contract has been awarded. Issues like warranty / guarantee etc. should be outside the

purview of IEMs.

9.2 If any claim is made/ lodged during currency of IP, the same shall be binding and
continue to be valid despite the lapse of this pact as specified above, unless it is
discharged/ determined by the CMD, BHEL.

Section 10 - Other Provisions

10.1 This agreement is subject to Indian Laws and jurisdiction shall be registered office of
the Principal, i.e. New Delhi.
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10.2 Changes and supplements as well as termination notices need to be made in writing.
Side agreements have not been made.

10.3 If the Contractor is a partnership or a consortium, this agreement must be signed by all

partners or consortium members.

10.4 Should one or several provisions of this agreement turn out to be invalid, the remainder
of this agreement remains valid. In this case, the parties will strive to come to an
agreement to their original intentions.

10.5 Only those bidders / contractors who have entered into'this agreement with the
Principal would be competent to participate in the bidding. In other words, entenng into
this agreement would be a preliminary qualification.

b

For & On behalf of the Principal

3T ar / AV
SR sf‘s' / AVUIT pAN
3 363 ;,n) / r\y General Manager (PUR)
T, LTH.E.3R/ BHEL p
(@ﬁﬁce/S%Qw/DJ 9/1, SA! TJE’ES

CAEAGIE 700 091 /u—\,,gu A-700 091

Place KO\KC\L;V

Date
Witness: {\ﬁl/

(Name & Address)

For & On behalf of the Bidder/

Contractor

(Office Seal)

Witness:

(Name & Address)
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BANK GUARANTEE FOR PERFORMANCE SECURITY

Bank Guarantee No:
Date:
To

NAME

& ADDRESSES OF THE BENEFICIARY

Dear Sirs,

In consideration of the Bharat Heavy Electricals Limited (hereinafter referred to as the 'Employer' which

expression shall unless repugnant to the context or meaning thereof, include its successors and permitted
assigns) incorporated under the Companies Act, 1956 and having its registered office at BHEL House, Siri
Fort, Asiad, New Delhi — 110049 through its Unit at Bharat Heavy Electricals Limited, Power Sector Eastern
Region, BHEL Bhawan, Plot No 9/1, DJ Block, Sector-Il, Salt lake City, Kolkata — 700091 having awarded to (

Name of the Vendor / Contractor / Supplier) having its registered office at L hereinafter referred to as

the 'Contractor/Supplier’, which expression shall unless repugnant to the context or meaning thereof, include

its successors and permitted assigns), a contract Ref NO..oiiie e, dated

........................................ 2 valued at Rs............2 ( Rupees Yfor <Nature of Work>3
(hereinafter called the 'Contract) and the Contractor having agreed to provide a Contract Performance
Guarantee, equivalent to ...... % (.... Percent) of the said value of the Contract to the Employer for the faithful

performance of the Contract,

wWe, ....................., (hereinafter referred to as the Bank), having registered/Head office at ................ and
inter alia a branch at ............ being the Guarantor under this Guarantee, hereby, irrevocably and
unconditionally undertake to forthwith and immediately pay to the Employer a maximum amount RS -------------
------- ( Rupegs ----------------——------)* without any demur, immediately on a demand from the Employer, .

Any such demand made on the Bank shall be conclusive as regards the amount due and payable by the Bank
under this guarantee. However, our liability under this guarantee shall be restricted to an amount not

exceeding Rs.

We undertake to pay to the Employer any money so demanded notwithstanding any dispute or disputes raised
by the Contractor/ Supplier in any suit or proceeding pending before any Court or Tribunal relating thereto our

liability under this present being absolute and unequivocal.

The payment so made by us under this Guarantee shall be a valid discharge of our liability for payment

thereunder and the contractors/supplier shall have no claim against us for making such payment.
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Wethe ...l bank further agree that the guarantee herein contained shall remain in full force and
effect during the period that would be taken for the performance of the said Contract and that it shall continue
to be enforceable till all the dues of the Employer under or by virtue of the said Contract have been fully paid

and its claims satisfied or discharged.

We ...l BANK further agree with the Employer that the Employer shall have the fullest liberty without
our consent and without affecting in any manner our obligations hereunder to vary any of the terms and
conditions of the said Contract or to extend time of performance by the said Contractor/Supplier from time to
time or to postpone for any time or from time to time any of the powers exercisable by the Employer against
the said Contractor/Supplier and to forbear or enforce any of the terms and conditions relating to the said
Agreement and we shall not be relieved from our liability by reason of any such variation, or extension being
granted to the said Contractor/Supplier or for any forbearance, act or omission on the part of the Employer or
any indulgence by the Employer to the said Contractor/Supplier or by any such matter or thing whatsoever

which under the law relating to sureties would but for this provision have effect of so relieving us.

The Bank also agrees that the Employer at its option shall be entitled to enforce this Guarantee against the
Bank as a principal debtor, in the first instance without proceeding against the Contractor and notwithstanding

any security or other guarantee that the Employer may have in relation to the Contractor's liabilities.

This Guarantee shall remain in force upto and including...................coooiini 5 and shall be extended
from time to time for such period as may be desired by Employer.

This Guarantee shall not be determined or affected by liquidation or winding up, dissolution or change of
constitution or insolvency of the Contractor/Supplier but shall in all respects and for all purposes be binding

and operative until payment of all money payable to the Employer in terms thereof.

Unless a demand or claim under this guarantee is made on us in writing on or before the
..................................... 6 (3 months more than the present date of validity of Bank Guarantee) we shall be

discharged from all liabilities under this guarantee thereafter.

We, .o BANK lastly undertake not to revoke this guarantee during its currency except with the
previous consent of the Employer in writing.

Notwithstanding anything to the contrary contained hereinabove:

a) The liability of the Bank under this Guarantee shall not exceed.................ccoceivene .. 7
b) This Guarantee shall be validup to .................. 8
c) Unless the Bank is served a written claim or demand on or before ° (3 months more

than the present date of validity of Bank Guarantee) all rights under this guarantee shall be forfeited
and the Bank shall be relieved and discharged from all liabilities under this guarantee irrespective of

whether or not the original bank guarantee is returned to the Bank.
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We,

Bank, have power to issue this Guarantee under law and the undersigned as a duly

authorized person has full powers to sign this Guarantee on behalf of the Bank.

Any claim or dispute arising under the terms of this document shall only be enforced or settled in the courts of
at Kolkata only.

For and on behalf of
(Name of the Bank)

1 NAME AND ADDRESS OF THE VENDOR /CONTRACTOR / SUPPLIER.

2 DETAILS ABOUT THE NOTICE OF AWARD/CONTRACT REFERENCE

3 PROJECT/SUPPLY DETAILS

4BG AMOUNT IN FIGURES AND WORDS

SVALIDITY DATE

6 DATE OF EXPIRY OF CLAIM PERIOD

7 BG AMOUNT IN FIGURES AND WORDS.

8 VALIDITY DATE

9DATE OF EXPIRY OF CLAIM PERIOD

Note:
1.

2.

Units are advised that expiry of claim period may be kept 2/3 months after validity date.

In Case of Bank Guarantees submitted by Foreign Vendors-

a.

b.1

b.2

From Nationalized/Public Sector / Private Sector/ Foreign Banks (BG issued by Branches in
India) can be accepted subject to the condition that the Bank Guarantee should be enforceable in
the town/city or at nearest branch where the Unit is located i.e. Demand can be presented at the
Branch located in the town/city or at nearest branch where the Unit is located.

From Foreign Banks (wherein Foreign Vendors intend to provide BG from local branch of the
Vendor country’s Bank)

In such cases, in the Tender Enquiry/ Contract itself, it may be clearly specified that Bank Guarantee

issued by any of the Consortium Banks only will be accepted by BHEL. As such, Foreign Vendor
needs to make necessary arrangements for issuance of Counter- Guarantee by Foreign Bank in
favour of the Indian Bank (BHEL's Consortium Bank). It is advisable that all charges for issuance of
Bank Guarantee/ counter- Guarantee should be borne by the Foreign Vendor. The tender stipulation
should clearly specify these requirements.

In case, Foreign Vendors intend to provide BG from Overseas Branch of our Consortium Bank

(e.g. if a BG is to be issued by SBI Frankfurt), the same is acceptable. However, the procedure at
sl.no. b.1 will required to be followed.
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b.3 The BG issued may preferably be subject to Uniform Rules for Demand Guarantees (URDG) 758 (as
amended from time to time). In case, of Foreign Vendors, the BG Format provided to them should
clearly specify the same.

b.4 The BG should clearly specify that the demand or other document can be presented in electronic form.
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List of Consortium Banks *

Nationalised Banks

Nationalised Banks

1|Allahabad bank 19|Vijaya Bank
2|Andhra bank Public Sector Banks
3|Bank of Baroda 20|IDBI
4|Canara Bank Foreign banks
5|Corporation bank 21|CITI Bank N.A
6|Central bank 22|Deutsche Bank AG
7|Indian Bank 23|The Hongkong and Shanghai Banking Corporation Limited
8|Indian Oversea Bank 24|Standard Chartered Bank
9[Oriental bank of Commerce 25|J P Morgan

10|Punjab National Bank

11|Punjab & Sindh Bank Private banks

12|State Bank of India 26|Axis Bank

13|State Bank of Hyderabad 27|The Federal Bank Limited

14|Syndicate Bank 28|HDFC

15|State Bank of Travancore 29|Kotak Mahindra Bank

16|UCO Bank 30|ICICI

17]Union Bank of India 31]Indusind Bank

18|United Bank of India 32|Yes Bank

wef 22.03.2016
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F-02

Vendor Details

Name & address of the vendor/company:

PAN No. of the vendor/company (scan copy of PAN Card):

Contact Person for the vendor/company:

Mobile number & E-mail of the contact person:

VAT / TIN:

CST:

SIGNATURE OF THE BIDDER WITH DATE & SEAL
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F-03
FORMAT FOR DETAILS OF BIDDER

NAME OF BIDDER

FAX NO.

Registration Number*

Name of Partners / Directors

Bidder Type
Indian/ Foreign*

City*

State*

Country*

Postal Code*

PAN/TAN Number*

Company's Establishment Year

Company's Nature of Business*

Company's Legal Status* {limited
company/undertaking/joint venture/partnership/other}

Company Category* {micro unit as per MSME/small
unit as per MSME/medium unit as per
MSME/Ancillary unit/project affected person of this
company/ssi/ other}

Enter Company's Contact Person Details
Title(Mr. / Mrs. / Ms. / Dr. / Shri)*

Contact Name*

Date Of Birth*

Correspondence Email* (Correspondence Email ID
can be same as your Login ID. All the mail
correspondence will be sent only to the
Correspondence Email ID.)

Designation

Phone*

Mobile*
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TITLE:
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1 GENERAL PROJECT INFORMATION

1.1. INTRODUCTION

The subject project includes design/Engineering, supply and installation of closed cell
Borosilicate glass lining system in the existing chimney at 3x660MW BARH STAGE-I Plant.
The project is to be executed in Two existing tall R.C.C chimney of 275m high (one
chimney having already erected two MS flue cans and other one chimney having already
erected one MS flue can).

For more detail about the project refer Annexure-Ill of the specification.

1.2. Intent of specification

The intent of this technical specification is to provide a complete Chimney Lining system
to protect the existing MS flue cans in wet/dry condition as per specification. The bidder
shall study the specification and make a site visit to satisfy himself thoroughly related to
workability and suitability system offered by him. The bidder shall take full responsibility
for guaranteed and satisfactory operation of the system as regards its performance and
smooth and reliable working of supplied equipment’s/systems. All work shall be carried
out as per specification. The bidder shall be responsible for providing all material, tools
and plants and services, which are required to complete the project and fulfill the
objective of safe and trouble free operations, maintainability and the reliability of the
complete work covered under this specification. The bidder shall fulfill all the features of
the work as per specification, the relevant codes and standards and adhere to all the
local regulations, as applicable. Design, manufacture, supply, construction, erection, and
commissioning will be as per the state of the art technology and satisfy all the statutory
and mandatory laws and regulations to its fullest extent.

1.3.Flue gas characteristics (Refer Annexure )

Preliminary data of Flue gas characteristics shall be as per Annexure-I and specification.

1.4.General configuration

The Chimney general arrangement configuration are given in annexure-ll of the
specification. However, during detailed engineering, minor modification if required may
also be done. with owner’s consent but without any extra cost implication.
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2 SCOPE OF WORK

2.1 The scope of work includes Design/Engineering, supply and installation of closed
cell Borosilicate glass lining system in the existing chimney which includes but not
limited to the following.

2.1.1 Design, preparation of drawing, material supply, fabrication, erection, application,
Handling, transportation, storage, preservation, pack and furnish with adequate
moisture proof packing, test and on site, application of borosilicate glass block lining
system, over MS liner in the existing chimney, including:

a) Supply of suitable primer, supply of two components adhesive membrane and
supply of closed cell borosilicate glass blocks.

b) Required Surface finish of MS flue can with blast cleaning of internal surface of
existing steel flue liner to near white metal surface finish conforming to Sa 2 % finish
as per ISO 8501-1. Over which borosilicate lining system can be applied, using grit
blasting, and application of suitable epoxy primer, under expert supervision by
borosilicate glass block lining manufacturer/supplier.

c) Installing closed cell borosilicate glass block lining system, over all heights, in erected
position, on internal surface of MS flue can & concrete mini shell, using two
component suitable adhesive membrane material under controlled temperature
and humidity conditions, including, tools & tackles, equipment required to create
controlled temperature & humidity conditions on in already erected flue can during
installation, hot blow cleaning (after priming) of internal surface before application,
mixing of two components adhesive membrane by automated mixing machines etc.
all complete.

d) Complete onsite Quality assurance (QA) and supervision, by borosilicate glass block
lining manufacturer/supplier, during surface finish, application of primer, application
of two components adhesive membrane, installation of borosilicate glass block on
internal surface of MS flue can.

e) Ten (10) year full replacement guarantee, including cost of supply, erection, enabling
works, all labor, material, adhesive, primer, surface preparation, arrangement for
application etc. all complete, and fulltime onsite QA supervision during erection &
commissioning.

During the guarantee period if the lining system fails to protect the chimney flue
from deterioration, the borosilicate glass block lining manufacturer/supplier shall
replace the partially affected portion or complete borosilicate lining system as per
time scheulde but without any additional cost, including all labor, material, surface
finish (SA 2 !/,), supply and application of primer, supply and application of two
component adhesive membrane, supply and application of closed cell borosilicate
glass blocks, arrangement for application on erected flue cans etc all complete with
onsite QA supervision of borosilicate glass block supplier.

MS flue can fabrication and erection is not in this scope of work.

f)  Submission of comprehensive QA documentation.
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Mode of measurement:

Area of payment for the item shall be calculated by multiplying the height of flue can over
which blocks are installed with inner perimeter of flue can over that height. Payment for
closed cell borosilicate lining system shall be inclusive of scope mentioned above.

2.1.2 Complete engineering, procurement and installation for the following Modifications
to existing flue can:
a) Replacement or modification of the expansion joints with acid resistant materials
which shall withstand acidic flue gas and shall also prevent dust accumulation. The
space between the expansion joint material and the liner shall be packed and sealed
by providing a bolster made up of light weight compressible material suitable for wet
stack operations and acid resistant to withstand acidic flue gas condensates. The
bolster shall be confined in texturized glass fabric having a final covering of stainless
steel wire mesh. Design of expansion joint shall comply EPRI guideline to avoid
contact of condensate with expansion joint material and to ensure drainage of
condensate. The scope includes all labor, material and tools and plants,
transportation, hoisting, fixing in position, drilling, cutting, bolts and bolting, Testing
etc. Approval of user handbooks giving details of installation, dismantling and
maintenance procedures for the expansion joints shall be obtained from BHEL/NTPC.

b) Replacement or modification of Sample points with acid resistant material like
C276, fiber gasket etc. Measurement for payment shall be done for net weight of
Titanium/c276 pipe including flange plate/cover plate only (weld thickness not to be
considered) which is welded over liner surface.

c) Modification of Manhole / access door with acid resistant material or with
borosilicate glass block lining

d) Provision of suitable Condensate drains/gutter in MS flue cans. Measurement for
payment shall be done for net weight of c-276 Strips, plates, gutters/vanes/pipes,
bends & its fittings etc (weld thickness not to be considered) which is welded over
liner surface.

e) Modification in existing RCC mini-shell having AR brick lining. Measurement for
payment shall be done for total weight of C276 sheet only (weld thickness not to be
considered).

f) Supply and Installation of condensate collection system as per wet stack study
report.

2.1.3 All necessary parts, and works necessary for transport, storage and application
purposes. Coordination with chimney designer & chimney contractor- providing
required inputs.

2.1.4 Submission of the drawings and getting the same approved from BHEL and the
project owner for borosilicate glass block lining system, erection, transportation
and storage.

2.1.5 The Bidder shall furnish all design, labor, materials, tools and equipment necessary
for the installation of borosilicate lining system, as indicated and specified herein.
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2.1.6 The Work shall include everything requisite and necessary to finish the job properly,
to the satisfaction of engineer in charge, notwithstanding that every item of labor
or materials or accessories required to make the installation complete may not be
specifically mentioned.

2.1.7 The Equipment / material for the Unit shall be supplied complete with provisions for
appurtenances and accessories, to form a complete system which will achieve and
assure safe and reliable operation with best overall performance.

2.1.8 Bidder shall provide, in the required format and form and in a timely manner,
all drawings and documentation required by this Specification and/or required by
applicable Standards and codes. A consistent nomenclature shall be used project-
wide in naming all component parts within the Scope of Work. This shall apply to all
drawings, Bill of Materials, special instructions, etc. The cost of correcting
inconsistent nomenclature shall be borne by the Bidder.

2.1.9 Changes in design and drawings already approved by the owner are normally
unaccepted. However, should such changes become necessary on an
exceptional basis, the Bidder shall obtain the owners approval prior to
introducing any such change.
2.2 Bidder Services
Field personnel provided by the Bidder shall be capable and qualified to perform the
required duties to the satisfaction of BHEL and the owner.

Erection services:
The Bidder shall furnish competent supervision for erecting the equipment provided
under this Specification. The erection services shall be coordinated with other agencies
in the scope of the subject chimney contract.

In addition to the above, to complete the closed cell borosilicate lining system on flu can of existing
chimney, the work required to be done but not mentioned above shall be treated as under the
scope of work.

3 SPECIAL EQUIPMENT, TOOLS AND INSTRUMENTS

Bidder shall provide all special equipment, tools and instruments, skilled manpower required
for handling and storage, and for test and maintenance of borosilicate lining system provided
under this Contract.

4 STANDARDS AND CODES
4.1 The borosilicate lining system to be provided under this Specification, including all
appurtenances and accessories, and shall be designed, fabricated, inspected, tested,
stamped and preserved to the extent indicated in said referenced Standards and
Codes. Where this Specification does not include such reference, the system, or any
of its components, shall be designed, fabricated, inspected, tested and
preserved, as applicable, to comply with currently recognized International
and/or manufacturer’s specification, whichever is stringent and more restrictive.

4.2 In all cases Bidder shall adhere to and comply with the requirements of Indian
standards, which are found to be more restrictive than those specified herein.
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5 QUALITY ASSURANCE AND QUALITY CONTROL

5.1 The Bidder shall submit upon request a copy of Its Quality Assurance Manual including
Quiality Procedures.

5.2 The Bidder shall conduct an inspection and testing program which shall record and verify
the essential properties of the constituent materials and the finished liner.

5.3 The Bidder shall conduct test to verify the mechanical properties of borosilicate bricks
and adhesive/mortar and the tests shall be documented during the course of design and
fabrication, and shall be made available to owner.

5.4 Unless otherwise specified the bidder’s standard tests shall be performed on all batches
of materials furnished. The owner may or may not elect to witness tests, but the bidder
shall notify the Owner’s Quality Assurance Department no later than 10 days in advance
of all scheduled tests.

6 SAFETY, NOISE AND ENVIRONMENT REQUIREMENTS

6.1 SAFETY

The equipment supplied under this Specification shall meet the U.S. "OCCUPATION,
SAFETY, AND HAZARD ADMINISTRATION" (OSHA) requirements or
equivalent.

6.1.1 Jobsite Safety and Scrap Disposal

o Safety programs and procedures shall be within the scope of this
Specification, it should be noted that the all materials that are
potentially flammable materials and must be handled in keeping with
good industry practice and in compliance with the manufacturer's
recommendations.

o Owner shall supply the Bidder with the applicable rules and regulations
for disposal of scrap and waste materials, which are to be followed by
the bidder.

6.1.2 Safety and protection of work and property:
The Bidder shall provide for the safety and protection of the work
and of materials and equipment to be incorporated therein,
whether in storage on or off the site. Provide protection at all times
against rain, wind, storms, condensation, or heat so as to maintain
all work and equipment and materials free from injury of damage.
At the end of each day, all new work likely to be damaged shall be
appropriately protected.
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6.2 Environmental Data

6.2.1 Should the lining system to be furnished by the Bidder have
discharge points to the environment and/or generate waste
materials that must be discharged to the environment, the Bidder
shall provide, upon Purchaser's request, a plan for the treatment of
the discharge/waste to meet current regulations of the Indian
government/ regulatory authorities.

6.2.2 The Bidder shall submit, within thirty (30) days of demand,
additional information on noise and/or other environmental data.
All information shall be prepared in a manner acceptable Indian
government/ regulatory authorities.

7 TECHNICAL REQUIREMENTS
7.1 Design parameters

7.1.1 Liner considerations

The borosilicate glass block liner will have a minimum thickness of 38 mm, for all
its entire length. Proper provisioning should be made for borosilicate lining
system for lining around gas sampling ports, expansion joints, man holes and
other appurtenances.

7.2 Operating conditions
o Operating conditions shall be as per Annexure-l and specification.
o A margin of 15 deg centigrade above the operating conditions mentioned in
Annexure-| shall be taken while selecting the appropriate material and
thickness for design of the lining system.

7.3 Performance Requirements

7.3.1 Borosilicate brick lining system will be designed in such a way that it
will not require unscheduled outages for repair except for planned and
scheduled routine maintenance and inspections.

7.3.2 The borosilicate glass block lining system supplier shall produce docu-
ments for operation of similar application in at least two (2) units,
located at different locations, for a period not less than two (2) years
as on the date of Techno- Commercial bid opening.

7.3.3 Borosilicate brick lining system and all of the required components will
be designed for a safe, useful life of thirty (30) years (minimum).

7.3.4 Ten (10) year full replacement guarantee, including cost of supply,
erection, enabling works, all labor, material, adhesive, primer, surface
preparation, arrangement for application etc. all complete, and
fulltime onsite QA supervision during erection & commissioning.
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During the guarantee period if the lining system fails to protect the
chimney flue from deterioration, the borosilicate glass block lining
manufacturer/supplier shall replace the partially affected portion or
complete borosilicate lining system without any additional cost,
including all labor, material, surface finish (SA 2 1/2), supply and
application of primer, supply and application of two component
adhesive membrane, supply and application of closed cell borosilicate
glass blocks, arrangement for application on ground or erected flue
cans etc all complete with onsite QA supervision of borosilicate glass
block supplier.

7.3.5 The lining system shall be tested for its wet stack surface properties
by an independent institute of sufficient knowledge and experience, sub
ject to acceptance by the project owner, and furthermore the lining system
supplier has a demonstrable track record of providing technical advice and
support to customers for the design of environmentally effective liquid
control systems in flue gas ducts and chimneys.

7.3.6

7.3.7

7.3.8

The lining system (borosilicate glass block and adhesive) shall be offe-
red by a supplier with demonstrated capabilities in the area of onsite
technical support and QA/QC supervision, who employs QA/QC super-
visors with a demonstrated experience in technical support and
QA/QC supervision of the subject lining system.

The lining system (borosilicate glass block and adhesive) shall be
tested for fire risk by an independent institute of sufficient knowledge
and experience, subject to acceptance by the project owner, and shall
be demonstrated to them the ability to protect the steel chimney flues
from structural damage for a minimum period of 2 hours, as per ASTM
E-119.

The lining system (borosilicate glass block and adhesive) has been
tested for worker health and safety on an actual large scale installa-
tion project by an independent institute of sufficient knowledge and
experience, subject to acceptance by the project owner, and it has
demonstrated through such testing that it can be used by teams of
workers safely, without adverse health effects, and such without
requiring excessive protective measures.

7.4 Design Requirements

7.4.1 General
o) Design of the borosilicate lining system must be performed by a professional
engineer in the design of such system for chimney flues.
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Specified requirements of this specification are to be regarded as minimum
requirements. If the Fabricator's design and/or experience dictate these
minimum requirements should be exceeded, the design, supply and

application shall

be performed accordingly, without any extra cost

implication.

7.5 Materials Requirements

The steel chimney flues, made of mild steel, shall be internally protected
with a lining system consisting of Minimum 38 mm thk closed cell borosilica-
te glass blocks, applied with a flexible, chemically resistant adhesive, using a
lining system that meets all of the following requirements:

7.5.1

7.5.2

7.5.3

The lining system shall use closed cell borosilicate glass blocks with
the following minimum physical properties:

Density 0.144 x 1073 kg/m3

coefficient of linear thermal expansion not greater than 5.5 x 10” (-
6) /°C,

compressive strength greater than 1.00 Mpa as per ASTM C 165,

. flexural strength greater than 0.62 Mpa as per ASTM C.203/C.240.

The blocks shall be resistant to thermal cyclic loading under FGD
bypass/ hot gas service conditions, and sudden temperature
changes, including high temperature spikes.

The borosilicate glass block system shall use a flexible, chemically
resistant adhesive, with all required surface preparation, primer,
labor, equipment etc., all complete. The adhesive membrane shall
be a 2-component having excellent elastomeric properties and be
acid & heat resistant. The adhesive membrane shall be applied in
between and behind the blocks in a 3 mm thick layer ensuring a
proper bond and adhesion. The adhesive membrane shall have the
following properties.

a. tensile strength at 23 °C greater than or equal to 1.0

N/mm?2 as per ASTM D.412

b.Resistant to corrosive flue gas environments.
c. Remain elastomeric and flexible under hot gas conditions and

sudden temperature changes.

d.The adhesive shall be suitable for trowel application.

The steel surface shall be blast cleaned to a cleanliness of SA 2 1/2
and approved by the supplier of the lining system. The substrate
shall thereafter be primed using a high performance epoxy primer
within a short time window approved by the supplier. The lining sys-
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tem manufacturer shall demonstrate a proven Quality Control sys-
tem that monitors and documents the key physical properties, as
described above.

8 HANDLING, STORAGE AND PROTECTION

8.1 Facilities
8.1.1

8.1.2

8.2 Storage

8.2.1

8.2.2

8.2.3

Bidder shall construct adequate facilities for the storage of material.
Upon completion of fabrication, the Bidder shall remove the
fabrication facility from the site and return the area to the pre-
construction condition.

The installation of borosilicate lining system must be done in a
suitable environment (temperature, humidity etc. control as per
manufacturer recommendation to stand by the required guarantee).
Maintenance of the required suitable condition and any
tools/tackles, machinery required to maintain the controlled
environment during installation of borosilicate glass block shall be in
the scope of bidder.

Materials shall be stored in a dry area and within the temperature
and humidity limits recommended by the material Bidders. Do not
allow shelf-life limits, as determined by the Bidder, to be exceeded.
Materials surfaces shall be protected from dust, fog, rain and other
contaminants.

Affected plies shall be removed if any of the above requirements are
not met during final surface preparation. The surface exposed due
to the removal of the plies shall be abraded and prepared, per this
Specification, before applying new plies.

9 JOB SITE INSPECTION AND PREPARATION

9.1 In coordination with the chimney contractor, the borosilicate installation agency
should submit a plan detailing the application sequence and methods to be
employed, including moving, handling, storage, erection, fit up and the methods
to be used for environmental protection.
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ANNEXURE-I
i l.i’J [
p— DATA FOR CHIMNEY DESIGN
GENERAL DATA
Project Name Barh | 3x660 MW
Boiler Application Lt lity No. of Chimneys By PEM |Esisting Chimn ey}
Buoiler Capacity B0 MW Type ol Chimmey By PEM |Esisting Chimm ey}
No. of Boilers f Three (03] f Chiln ey Arramgement By PEM (Existimg Chimm ey}
No. of Absorbers Thre2f03}
Fuels Fired Coal Height of Chimney By PEM (Existing Chimn ey}
OPERATING CONDITIONS (Per Baoiler)
Boiler Load Guarantee point Design point
60 MW VWD

Type of Coal - —_
At absorber outlet
Flue GasFlow : TPH 3303 3604
Flue Gas m'f s B3z 939
Valume (weet )
Flue Gas : *C 582 62.0
Temperature
Flue Gas ke fm? 102845 1.00227
Density

FGD OUTLET-FLUE GAS COMPOSITION % BY Volume — (WET BASIS)
[xs ] % 59.35 Ba7
Nz % 6681 6407
0z % 5.89 565
50 % 00021 00020
Hz O % 17.35 131

*DUST SIZE DISTRIBUTION AT CHIMMEY INMLET - % MICROMNS
Below 3 4.3 Between 10 - 15 1219
Betweend-5 4579 Between 15 - 20 15.0
Between 5 - 10 28E = 20 10.69
OTHER DATA

Elevation of Breeching Line of the Duct
Duct Opening Size

Chimney Shell O pening Dimensions

Flue Gas Pressure at Chimney Entry Level

REMARKS: Above mentioned parameters are for o e boi ler only.

WA | Existing Chimney |
WA |Existing Chimney )
WA (Existing Chimney |

mm W PEM Chimney designer to decide




Maharatna Company

TITLE:

BOROSILICATE GLASS BLOCK
LINING SYSTEM
(3X660 MW BARH STAGE-I FGD)

SPECIFICATION NO. PE-TS-442-620-C001

VOLUME - 1IB
SECTION -D SUB SECTION- D26
REV. 1 DATE

SHEET 13 of 13

NTPC BARH I-3X&60MW

GHIMMEY FLUE ID CALCULATION

Units Guarantee Point | Design point
(660 MW) VW)
Parameter

Fhee gas quantity per boder THr 3303 3604
Temp. of flue gasat stack inlet %c 582 62
Flue gas density at stack inlet Kgim® 102845 1.00227
Volumetric flow per boller M aaz 89
Fhee Arrangement - As Existing As Exisiing
Stack Hesght {As per exsting Chimney) M 75 T5
Ambéent air temp. °c 27 45
Redaive Humidity % 60 60
Internal flue dia (As per exising Chimney) M TE3 763
Flue gas velocity at stack exit misec 194 27
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INTENT OF SPECIFICATION:

The intent of this enquiry/ specification is to carry out the Wet stack flow model study
of 3X660 MW NTPC BARH STPP STAGE | (FGD System Package) project for complete
duct system from absorber outlet to the top of the stack, design and optimization of
gas flow and liquid collection system to mitigate stack liquid discharge (SLD) and shell
corrosion, Preparation of final report and recommendations, preparation of drawings/
documents for execution of collection system, obtaining approval on documents from
BHEL/ Customer/ customer’s consultant, Preparation of BOQ, preparation of bought
out item specification, procurement assistance for specialized items, site visit as
specified later in the specification & as necessary for completeness in all respects and
for efficient & trouble free operation of chimney and liquid collection system for
project.

SCOPE OF WORK:

Wet stack model study shall consist of the following:

Condensation calculations & design of condensate collection system

A scale physical flow model for liquid collector system (LCS) design.

A computational flow model for plume downwash analysis.

A physical or computational flow model for CEMS elevation flow performance.

Design of optimum choke geometry if required.

Review & Approval of liquid collector system construction drawings.

Site inspection & supervision for 7 days to verify and evaluate LCS system performance
prior to commissioning.

Wet stack study shall be performed for each unit with a wet stack installation where
there does not exist an identical or mirror image installation. The objective of the wet
stack study shall be to maximize liquid collection downstream of the mist eliminators
and to preclude ground level rainout from the stack by recommending experimentally
developed, tested, and optimized liquid collection devices and drainage systems to
return collected liquid to the absorber with minimum re-entrainment.

The following codes and standard shall be followed for the conductance of this study:
Revised wet stack design guidelines, 2012 by EPRI

ACI 307 (American concrete institute code requirement for RC chimney

EPRI report CS-2520 Entrainment in wet stack 1982

EPRI report TR 107099 Wet stack deign guide 1996
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2.01.01

EPRI report TR-109380 guidelines for fluid dynamic design of power plant ducts, 1998
EPRI report GS-6984 FGD mist eliminator system design and specification guide
CICIND, ICAC, US EPA and other international and other latest codes and standards.

The study shall be carried out by design methods and tools:

Preliminary design review based on experience

Laboratory flow modeling -3-D

Computer flow modelling -3-D

Computer program calculations — 2-D

Preliminary design review based on experience

Based on the inputs furnished as per enclosed Annexure with this specification for the
duct work and stack, preliminary design review need to be carried out to estimate the
liquid collection requirements, predict the condensation rate in the duct & stack and
perform the preliminary system design.

2.01.02 Condensation calculations using analytical / numerical tools

2.01.03

Gas flow study should include the calculation for the condensate formed and / or
condensate carry over. The condensate flow study should include condensate quantity
formed due to:

i) Thermal condensation on the liners

i) Adiabatic condensation

iii) Turbulence of flue gas flow near entry of the stack

iv) At the outlet duct from absorber mist eliminator outlet

v) Contribution from mist eliminator carryover in case of normal wash cycle or
mist eliminator become fouled with time.

Detailed calculations along with the design basis for condensation rate in the duct
from absorber outlet to the top of the chimney for the worst operating case, minimum
boiler load and design conditions shall be furnished as a function of ambient air
temperature, wind velocity and liner design variables in the report with an accuracy of
+10%.

Design of Condensate collection & drainage system

(i) Size of gutter(s) along with inner surface of Chimney flue can and inlet duct from
absorber outlet to inlet of chimney flue can, such that condensate is collected
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2.01.04

efficiently and drained off with a drainage system till its terminal point at ground
outside the duct & Chimney shell.

(ii) As the gutter shall be made of Titanium/C-276 as compatible with inner surface,
suitable shape, size and thickness is to be recommended so that gas flow occurs
efficiently.

(iii) The size, thickness, location and material of condensate drainage pipe shall be
included in recommendation. It is envisaged that pipe from gutter to outside of
Chimney liner shall be of Titanium/C-276 and thereafter the drainage pipe shall be
of FRP up to the collection pit. Routing of the drain pipes shall be provided.

After the flow-model study is performed, accordingly design of liquid-collection

devices for the full scale Wet Stack is to be carried out and detailed drawings, design
basis and calculations shall be submitted.

Computational 3-D fluid-dynamic-model study (CFD Analysis)

Performance of a computational 3-D fluid-dynamic-model study of the minimum
upper one third of the stack liner and shell to evaluate downwash of the wet plume.
CFD model shall include the surrounding structure which are significant to wind/ plume
flow patterns preferably minishell, external handrails and floor at the stack outlet.

A computational model of the stack shell and liner(s) shall be constructed for the
plume downwash study. The plume downwash study shall include analysis of the local
wind/temperature data to identify the occurrence of critical wind and temperature
conditions. The plume downwash study shall identify the stack velocity and ambient
wind conditions that produce downwash and the maximum extent of expected
downwash throughout the year for shell corrosion protection. For sites where ambient
temperatures reach freezing, a “winter” period shall be simulated to evaluate icing
potential on the stack.

Depending on the results of the downwash study, there may be a need to develop an
optimum choke geometry, if required, to minimize the plume downwash & liquid
impingement of the shell. This includes evaluation of liquid collectors and drains to
prevent re-entrainment and discharge of large droplets from the top of the choke.

Bidder to use the latest software for the CFD modelling and shall submit the model
along with results in form of contours and vector plots of velocity, pressure,
concentration and temperature at various test locations and summarized in tabular
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format. The model shall be tested with various simulated operating, minimum and
design flow conditions, maximum wind speed, wind orientations, to evaluate the
potential of the downwash.
The Bidder shall review Minishell details (Liner extension above roof) enclosed as an
Annexure and confirm the liner-extension design with their recommendation.
In case of the excessive downwash or reversed flow at stack exit or liquid exiting the
stack liner and forming on the top of the concrete shell, bidder to provide the
corrective actions, design modifications and evaluate the modified geometry.
2.02.00 Physical model of the system

An experimental gas-flow-model study to design and develop collectors for the duct
and stack downstream of the mist eliminator that will collect and drain liquid from the
walls to prevent re-entrainment.

Laboratory Physical model study shall include the following details for wet stack
design:

Estimation of the total liquid load on the liner surface as a result of thermal and
adiabatic condensation. This estimate shall be based on the liner and shell geometry,
thickness, materials of construction and the flue gas—flow rate and properties over a
range of expected plant-operating conditions and worst-case ambient weather
conditions considering the mist eliminator fouling / wash cycles.

Design and optimization of liquid collectors in the absorber-outlet hood, absorber-
outlet ducts, stack-liner entrance region and stack liner outlet to prevent SLD. The
collectors will collect liquid from surfaces, re-entrainment, and guide the liquid to
locations where it can be drained out of the system. This development work shall be
conducted on a scale model of the wet duct and stack system, from the outlet of each
absorber’s mist eliminator include the absorber outlet and ducting, the stack breaching
duct and a minimum of three (3) diameters of the stack liner above the top of the stack
breaching duct. Model scales shall be minimum 1:12 and to be selected to ensure
accurate modeling results for all tested parameters. The same shall be finalized after
the award of the contract. The design should be of integrated complete system of
liquid collectors from absorber outlet to chimney top for each unit.
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Vi.

Vil.

vii.

The laboratory test includes details of liquid re-entrainment and drainage behavior
over the expected range of unit operating conditions and confirm the stack-liner
design velocity.

Physical model shall include any internal devices larger than 3 inches in
diameter/protrusion that may affect the flow, such as structural members, internal
dampers, flow controls, and expansion joints. The model shall be mainly constructed
from transparent acrylic or plastic, sheet metal, or coated rigid tubing such that it is
suitable for wet testing. Modeled flow control and liquid collection devices may be
constructed with sheet metal, or other suitable construction materials, so long as the
scaled liquid flow performance is not adversely modified.

The physical model shall be tested for pressure and velocity profiles at selected cross
sections through the ducts and liner. A velocity traverse shall be conducted within the
modeled liner to ensure that the cyclonic flow levels are within the U.S. EPA Method 1
recommended limitations for CEMS operation. In the event testing indicates that
cyclonic flow could be a concern at the continuous emissions monitoring system
(CEMS) elevation, a simulation, either by extension to the physical model or using a
computational fluid dynamic model, shall be performed to evaluate this flow at the
CEMS level. If needed, corrective devices shall be designed and tested to reduce
stack swirl at the CEMS elevation.

The physical model shall be tested by introducing liquid in a size and quantity such
that the model shall approximately match the two-phase flow modeling requirements
for droplet trajectory and loading. This testing shall be used to locate and design the
liquid collection devices and drains.

Evaluation of re-entrainment at liner-expansion joints in the laboratory test rig and
development of a unit-specific liquid-collector geometry to collect and drain the
liquid from the liner-expansion joints.

Using this model effective internal liquid collection devices shall be developed and
optimized to improve the droplet deposition and liquid collection in the stack as well
as to prevent the re-entrainment of droplets from liquid pools and films.

Bidder shall submit the detailed standard procedure for carrying out the physical
model study at vendor lab for customer information / approval before the
conductance of physical model study at lab.
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Site inspection & supervision

Bidder to perform an onsite inspection as per the EPRI Revised Wet Stack Design Guideline,

2012. Site visit should occur for 7 days time during the construction phase, when liquid

collection system is nearing completion, to inspect the liquid collection system as installed
to ensure that the designed flow controls, liquid collectors, drains, and drain protection are
installed properly and shall perform as intended. Bidder to provide the site inspection

report to validate the design and installation.

The onsite inspection should confirm that the liquid-collection system has been fabricated

and installed correctly and to identify any deviations to the recommended design as a

result of field modifications made to ease installation. The bidder shall also ensure the

liquid collection system is installed properly.

The key deliverables from this study are:

Bidder to furnish the total quantity of condensate formed from absorber mist eliminator
outlet to top of the stack.

Bidder to furnish the number, sizing and location of required various liquid collectors/
gutters, their shape, design of its evacuation piping from inside the chimney to outside
and their Influence on the flow in the chimney liner.

Flow model study shall minimize system pressure losses and optimize collection and
drainage and provide expected field wet stack system pressure loss across expected
load range.

Bidder to achieve minimum stack liquid discharge. In case of excessive stack liquid
discharge, possible means of modification to duct and stack geometry need to be
proposed by bidder for improvement.

Bidder to ensure the design of effective liquid collection system for various plant load
operating conditions and absorber combinations.

Bidder to furnish the comparison of the experimental and computer modelling.

Bidder to recommend modifications to prevent the chimney liquid discharge issues and
to make the geometry more favorable for liquid collection.

Bidder to furnish the fabrication/installation drawings after the completion of model
study for fabrication.
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Bidder to identify appropriate liner system and gas inlet geometries (including flow
control devices) to ensure homogeneous gas flow conditions and achieve cyclonic free
flow distribution at the CEMS location.

Bidder to provide recommendations and design for sealing drain piping/ seal pots to
inhibit backflow.

Bidder to recommend drain protection devices to minimize pluggage occurrences an
flow and recommend method for monitoring liquid collection drainage flow in case of
liquid collection system pluggage and SLD problems.

Bidder to provide stack outlet modifications, such as liner extensions or chokes, to
minimize stack icing occurrences and to provide Stack shell coating requirements to
protect concrete shells from corrosion due to plume downwash.

Bidder to evaluate the plume downwash and recommend modifications to minimize
downwash using CFD model preferably at reduced unit load operation and high wind
speed conditions.

Bidder to provide the drawings/documents for the necessary provisions in Chimney
during the course of this study, if applicable, to carry out the performance test for wet
stack at site in future.
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2.05.00 GENERAL
a) Bidder to furnish the detailed Master drawing list for wet stack flow model study for

BHEL and customer approval.

Bidder to provide technical advice/ recommendations/ assistance & solutions regarding
site related construction problems related to condensate collection and drainage system
in the duct and chimney as and when required including site visits, participation in
meetings through VC/WEB with BHEL/ customer/ customer’s consultant.

The physical model study may be witnessed by BHEL / Plant Owner for approximately 3
days. Intimation for the witnessing shall be provided by the bidder 4 weeks prior to
conductance of physical model test at vendor lab. Video streaming facility shall also be
provided for witnessing the physical model test from India. In addition, complete
physical model test including the flow patterns and droplets trajectory shall be recorded
on video CD which shall be provided after the physical model study.

The physical model shall be stored at the vendor lab at no cost for a period of 1 year
after the submission of final report and completion of the study. Thereafter its further
disposal or storage shall be decided after the award of the contract on the cost basis.
Optional prices may be quoted for the same and this shall not be considered for the
evaluation of bid.

The bidder is advised to take care all information that may be necessary for preparing
the bid and entering into the contract. Claims of any kind due to variation or ignorance
of site conditions and environmental conditions after award of works will not be
entertained.

All revisions/changes required as per BHEL/ Project owners, comments/ requirements,
site requirement etc. shall be carried out by the bidder.

Three hard copies of approved reports/documents/drawings shall be submitted by the
bidder. Electronic copies of the CFD model, analysis and report shall be submitted in
primary original format as well as in printable non-proprietary formats (e.g. .pdf).
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h) Change in recommendation / design after the analysis shall be taken care by bidder
without any commercial implication in this contract value.

i) Bidder shall furnish detailed activity schedule, report generation schedule and list of
inputs required for successful execution of Wet stack flow model study.

j)  The Purchaser/ Customer however also reserve the rights to check the detailed
calculations in the event of order and their interpretation shall be final in the event of
any conflict.

k) Bidder shall furnish all the documents in English and S| units shall also be followed in
the calculations and reports wherever used.

3.00.00 BID-EVALUATION-CRITERIA
PSER to-include
4.00.00 DELIVERY SCHEDULE
PSER to Review.
5.00.00 SUGGESTIVE DRAWINGS/ DOCUMENTS SUBMISSION:
Following Basic drawings/documents to be submitted within 2 weeks from LOI date.
MASTER DRAWING /DOCUMENT LIST. (to be finalized after order)
WET STACK STUDY SCHEDULE, PLANNING AND MILESTONES
LIST OF CODES AND STANDARDS TO BE FOLLOWED.
DETAILED STANDARD PROCEDURE FOR PHYSICAL MODEL & CFD STUDY,
DRAWINGS & DOCUMENTS SUBMISSION.

DESIGN DRAWINGS OF CONDENSATE COLLECTION AND DRAINAGE SYSTEM
6. THERMAL AND ADIABATIC CONDENSATION CALULATIONS WITH DESIGN BASIS

M=

b

Following Basic drawings/documents to be submitted and duly approved within 12 weeks

from LOI date. May-be reviewed inview of project completiontargets.

1. TECHNICAL DATASHEETS
2. BILL OF QUANTITIES
3. WET STACK STUDY REPORT WITH RECOMMENDATIONS
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4. CFD MODEL, ANALYSIS AND RESULTS

This is not an exhaustive list of drawings/ documents for WET STACK STUDY.

Bidder shall furnish all applicable drawings /documents other than as mentioned above

which is/are required for successful execution of condensate collection and drainage

system after the absorber outlet to stack outlet.

NOTE:

received from BHEL/ CUSTOMER.

Subsequent revisions of above drgs/docs to be submitted within 7 days of comments

Drawings submitted shall be complete in all respects with revised drawing submitted

incorporating all comments. Any incomplete drawing submitted shall be treated as

The reports / design and drawings prepared by the bidder may be required to be

revised / modified due to various reasons including site condition, engineering inputs,
layout changes and CUSTOMER's requirement. The quoted rate shall be inclusive of

2.
non-submission with delays to bidder’s account.
6.00.0 OTHER TERMS OF CONTRACT
additional effort to take care of such revisions.
7.00.00 DOCUMENTS TO BE SUBMITTED ALONG WITH BID
a) Detailed procedure adopted for the conductance of the study.
b) Wet stack study planning and scheduling.
c) Computer program to be used for the 3D modelling and analysis.
d) Mathematical tools & codes / programs used for the analytical calculations.
e) Technical deviation schedule (if reqd.) (enclosed herein)

Apart from above no other drawings/documents/data sheets etc. are required to be

submitted at bid stage and even if furnished shall not be taken cognizance of.
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ANNEXURE-I
i l.i’J [
p— DATA FOR CHIMNEY DESIGN
GENERAL DATA
Project Name Barh | 3x660 MW
Boiler Application Lt lity No. of Chimneys By PEM |Esisting Chimn ey}
Buoiler Capacity B0 MW Type ol Chimmey By PEM |Esisting Chimm ey}
No. of Boilers f Three (03] f Chiln ey Arramgement By PEM (Existimg Chimm ey}
No. of Absorbers Thre2f03}
Fuels Fired Coal Height of Chimney By PEM (Existing Chimn ey}
OPERATING CONDITIONS (Per Baoiler)
Boiler Load Guarantee point Design point
60 MW VWD

Type of Coal - —_
At absorber outlet
Flue GasFlow : TPH 3303 3604
Flue Gas m'f s B3z 939
Valume (weet )
Flue Gas : *C 582 62.0
Temperature
Flue Gas ke fm? 102845 1.00227
Density

FGD OUTLET-FLUE GAS COMPOSITION % BY Volume — (WET BASIS)
[xs ] % 59.35 Ba7
Nz % 6681 6407
0z % 5.89 565
50 % 00021 00020
Hz O % 17.35 131

*DUST SIZE DISTRIBUTION AT CHIMMEY INMLET - % MICROMNS
Below 3 4.3 Between 10 - 15 1219
Betweend-5 4579 Between 15 - 20 15.0
Between 5 - 10 28E = 20 10.69
OTHER DATA

Elevation of Breeching Line of the Duct
Duct Opening Size

Chimney Shell O pening Dimensions

Flue Gas Pressure at Chimney Entry Level

REMARKS: Above mentioned parameters are for o e boi ler only.

WA | Existing Chimney |
WA |Existing Chimney )
WA (Existing Chimney |

mm W PEM Chimney designer to decide
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NTPC BARH I-3X&60MW

GHIMMEY FLUE ID CALCULATION

Units Guarantee Point | Design point
(660 MW) VW)
Parameter

Fhee gas quantity per boder THr 3303 3604
Temp. of flue gasat stack inlet %c 582 62
Flue gas density at stack inlet Kgim® 102845 1.00227
Volumetric flow per boller M aaz 89
Fhee Arrangement - As Existing As Exisiing
Stack Hesght {As per exsting Chimney) M 75 T5
Ambéent air temp. °c 27 45
Redaive Humidity % 60 60
Internal flue dia (As per exising Chimney) M TE3 763
Flue gas velocity at stack exit misec 194 27
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BILL OF MATERIAL
P T
—. IHKG,
1
1
bl
1 3
1 05| 80| 7as | oaave
] w85 | 4 196.25| 816,008
4 2480 | 4 | 785 _z.:.s.
q m 4385 [] 196.258| 2055.01:
| 94| 16 | 02s| sdeam
H [EECN ) 157.0 | 1534.935
2 L FITH Y 19628
€ a5 | 32 | 785 |1eroae
nm A00 | 4n | 7as |isazss
2460 | 8 | 785 | s4azm
R 2480 | a 1570 | T3n.78a
m s | 6 56,317
¥ | w | B5 487
3 m a5 | a “ 28,847
W | 4 195
s | 8 4.3 _| 305.208
a0 | 8 942 | 436458
218 | 8 2 | a7
mr 16 2 184,354
38465287 1| 38565.287)
TOTAL WT. = 38.565.287 Ke.

BILL OF MATERIALS NOT CHECKED

CAT-IV : FOR
INFORMATI
ON.
2007.08.27
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+05'30"

M1ExTSnm LONG BOLTS ALONG WITH HIGH
TENSILE NUTS,WASHERS AND HELICAL

SPRING LOCKING WASHERS ON 7810 P.C.D.

190 Nos. GRADE 8-8 SPECIAL QUALITY

2144

2, THIS DRAWING SHALL BE READ IN CONJUCTION WITH NTPC
DRG, No:8558-317-POC-C-124 REV-0,
3 ALL FILLET WELDS ARE 5MM CONTINUOUS ERGRIUMNO,

4. ALL DIMENSIONS SHALL BE VERFIED BY FULL SCALE LAYOUT AT
SHOP BEFORE STARTING FABRICATION.
S FOR ALL REFER ITPVC-LA23,

6. FOR DETAILS OF CAN TYPELF REFER SHEET-1 OF THIS DRAWING.
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SUB-SECTION-II-A10

i

PROJECT INFORMATION- BARH-I 3X660 MW

LOT-IA PROJECTS TECHNICAL SPECIFICATION

FLUE GAS DESULPHURISATION (FGD) SYSTEM PACKAGE

SECTION-VI

BID DOCUMENT NO.: CS-0011-109(1A)-2




CLAUSE NO.

g
Project Information Wpc

1.00.00

1.01.00

1.02.00

1.03.00

1.04.00

1.05.00

1.06.00

2.00.00

BACKGROUND

Barh Super Thermal Power Project, Stage-l (3x660 MW) & Stage-Il (2 x 660MW) coal based
is being set up by NTPC near Barh town in Patna district of Bihar.

LOCATION AND APPROACH

The proposed power station is located at the latitude and longitude of 25 deg 29' 10" (N) and
85 deg. 45' 40" (E) respectively. The plant site is situated between National Highway (NH-31)
and Patna-Mokama main railway line. The ash disposal area is located on the south of the
railway line. Barh, the narest town, is about 4.0 kms away from the project site. The nearest
rail head Barh Railway Station on Patna - Mokama Section of main trunk route, is
approximately 3.0 km away from the project site. The nearest airport at Patna is located at a
distance of approximately 75 kms from the project site. The Vicinity Plan of the project is
enclosed at drawing section at Annexure-l. The nearest airport at Patna is located at a
distance of approximately 75 kms. from the project site.The Vicinity Plan of the project is
enclosed at ANNEXURE-I. Further to the information's given in this sub-section, Bidders are
also advised visit the project site and collect data on local site conditions.

LAND

About 3200 acres of land is acquired/under acquisition under Stage-l of the project. No
additional land is envisaged to be acquired under Stage-ll. The plant, ash disposal and
township shall be accommodated within the land acquired/under acquisition under Stage-I.

WATER

The project site is located near the river Ganges. The make up water requirement for the
expansion project is approximately 71 cusecs and the same is proposed to be drawn from
river Ganges near village Nawada, at a distance of 2.0 kms. Make-up water pump house is
already constructed at the river end in Stage-| with space provision for Stage-Il pumps and
the plant water requirement will be pumped to the plant through makeup water piping.

COAL

a) Coal requirement for the project shall be met from Amrapali block of North Karanpura
Coalfields of CCL.

b) The coal quality parameters and Fuel oil characteristics are attached below.
RAILWAY SIDING

For brining the equipment and material to the power house through rail, a permanent railway
siding is proposed to be constructed near the project site to provide rail access to unloading
bays and transformer yard.

Steam Generator and ESP data: refer Table-6.

NOT.-USED
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FLUE GAS DESHULPURISATION (FGD) SECTION-VI, PART-A BARH STPP STAGE-! PAGE 1 OF 30

PACKAGE BID DOC. NO.: CS-0011-109 (1A)-2 (3X660 MW)




CLAUSE NO.

Project Information ﬁ#ﬁﬂ

3.00.00

4.00.00

5.00.00

Capacity

Stage-I : 3x660 MW - Under Construction -Present proposal

Stage-l : 2x660 MW - Under Operation

METEOROLOGICAL DATA

The meteorological data from the nearest observatory at Patna is placed as ANNEXURE-I.

CRITERIA FOR EARTHQUAKE RESISTANT DESIGN OF STRUCTURES AND
EQUIPMENT

All structures and equipment shall be designed for seismic forces adopting the site
specific seismic information provided in this document and using the other provisions
in accordance with 1S:1893 (Part 1 to Part 4). Pending finalization of Part 5 of
1S:1893, provisions of part 1 shall be read along with the relevant clauses of
1S:1893:1984, for embankments.

A site specific seismic study has been conducted for the project site. The
peak ground horizontal acceleration for the project site, the site specific
acceleration spectral coefficients (in units of gravity acceleration 'g’) in the
horizontal direction for the various damping values and the muiltiplying factor
(to be used over the spectral coefficients) for evaluating the design
acceleration spectra are as given at Appendix-I.

Vertical acceleration spectral values shall be taken as 2/3rd of the
corresponding horizontal values.

The site specific design acceleration spectra shall be used in place of the
response acceleration spectra, given at figure-2 in 1S:1893 (Part 1) and
Annex B of 1S:1893 (Part 4). The site specific acceleration spectra along with
multiplying factors specified in Appendix-I includes the effect of the seismic
environment of the site, the importance factor related to the structures and
the response reduction factor. Hence, the design spectra do not require any
further consideration of the zone factor (Z), the importance factor (I) and
response reduction factor (R) as used in the 1S:1893 (Part 1 to Part 4).
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Damping in Structures
The damping factor (as a percentage of critical damping) to be adopted shall
not be more than as indicated below for:
a) | Steel structures 2%
b) | Reinforced Concrete structures 5%
c) | Reinforced Concrete Stacks 3%
d) | Steel stacks 2%
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1.01.00
Method of Analysis

Since most structures in a power plant are irregular in shape and have
irregular distribution of mass and stiffness, dynamic analysis for obtaining the
design seismic forces shall be carried out using the response spectrum
method. The number of vibration modes used in the analysis should be such
that the sum total of modal masses of all modes considered is at least 90
percent of the total seismic mass and shall also meet requirements of
IS:1893 (Part 1). Modal combination of the peak response quantities shall be
performed as per Complete Quadratic Combination (CQC) method or by an
acceptable alternative as per 1S:1893 (Part 1).

In general, seismic analysis shall be performed for the three orthogonal (two
principal horizontal and one vertical) components of earthquake motion. The
seismic response from the three components shall be combined as specified
in 1S:1893 (Part 1).

The spectral acceleration coefficient shall get restricted to the peak spectral
value if the fundamental natural period of the structure falls to the left of the
peak in the spectral acceleration curve.

For buildings, if the design base shear (Vg) obtained from modal combination
is less than the base shear ( Vg) computed using the approximate
fundamental period (Ts) given in 1S:1893:Part 1 and using site specific
acceleration spectra with appropriate multiplying factor, the response
quantities (e.g. member forces, displacements, storey forces, storey shears
and base reactions) shall be enhanced in the ratio of Vg/ Vg, However, no
reduction is permitted if Vg is less than Vg.

For regular buildings less than 12m in height, design seismic base shear and
its distribution to different floor levels along the height of the building may be
carried out as specified under clause 7.5, 7.6 & 7.7 of 1S:1893 (Part 1) and
using site specific design acceleration spectra. The design horizontal
acceleration spectrum value (Ah) shall be computed for the fundamental
natural period as per clause 7.6 of 1S:1893 (Part 1) using site specific spectral
acceleration coefficients with appropriate multiplying factor given in Appendix-
L

Design/Detailing for Ductility for Structures
The site specific design acceleration spectra is a reduced spectra and has an

in-built allowance for ductility. Structures shall be engineered and detailed in
accordance with relevant Indian/International standards to achieve ductility.
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APPENDIX -1 (Contd.)

I PECIFIC SEISMIC PARAMETERS F ! F_STRUCTURES AND
EQUIPMENT

The various site specific seismic parameters for the project site shall be as follows:

1)  Peak ground horizontal acceleration : 0.24¢g

2) Multiplying factor to be applied to the site specific
horizontal acceleration spectral coefficients (in units of
gravity acceleration ‘g’) to obtain the design acceleration
spectra

a) for moment resisting steel frames designed and
detailed as per 1S:800

:0.072
b) for braced steel frames designed and detailed as per :0.054
1S:800
c) for moment resisting RC frames designed and detailed
as per 1S:456 and 1S:13920 :0.043
d) for RCC Chimney :0.144
e) for Liquid retaining tanks :0.087
f) for Steel chimney, Absorber tower :0.11
g) for design of structures not covered under 2 (a) to 2 (f)
above and under 3 below :0.072
3) Multiplying factor to be applied to the site specific
horizontal acceleration spectral coefficients (in units of
gravity acceleration 'g’) for design of equipment and :0.144
structures where inelastic action is not relevant or not
permitted '

Note: g = Acceleration due to gravity

The horizontal seismic acceleration spectral coefficients are furnished in
subsequent pages.
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APPENDIX - I (Contd.)
HORIZONTAL SEISMIC ACCELERATION SPECTRAL COEFFICIENTS
In_units of ‘q’ for BARH STPP

Period [[Damping Factor (as a percentage of critical damping)

(Sec) 0.80% 1% 1.60% 2% 3% 5%
0.000 1.000 1.000 1.000 1.000 1.000 1.000
0.030 1.000 1.000 1.000 1.000 1.000 1.000
0.040 1.373 1.361 1.327 1.310 1.275 1.212
0.050 1.755 1.728 1.653 1.615 1.539 1.406
0.058 2.066 2.026 1.913 1.856 1.744 1.552
0.059 2.106 2.063 1.945 1.886 1.770 1.570
0.060 2.145 2.101 1.978 1.916 1.795 1.588
0.061 2.184 2.138 2.010 1.946 1.820 1.605
0.062 2.224 2.176 2.043 1.976 1.845 1.623
0.065 2.343 2.289 2.140 2.065 1.920 1.675
0.070 2.542 2478 2.302 2.214 2.044 1.760
0.071 2.582 2516 2.334 2.244 2.069 1.776
0.074 2.702 2.630 2.431 2.332 2.143 1.826
0.084 3.107 3.012 2.754 2.627 2.385 1.987
0.094 3.516 3.398 3.077 2.919 2.622 2.142
0.104 3.930 3.787 3.398 3.210 2.856 2.292
0.114 4.349 4.178 3.720 3.498 3.086 2.436
0.120 4.608 4.414 3.912 3.671 3.222 2.521
0.121 4.608 4.445 3.944 3.699 3.245 2.535
0.123 4.608 4.445 4.018 3.757 3.290 2.563
0.124 4.608 4.445 4.018 3.798 3.313 2.577
0.126 4.608 4.445 4.018 3.798 3.368 2.604
0.133 4.608 4.445 4.018 3.798 3.368 2.708
0.601 4.608 4.445 4.018 3.798 3.368 2.708
0.604 4.586 4.445 4.018 3.798 3.368 2.708
0.617 4.489 4.348 4.018 3.798 3.368 2.708
0.622 4.453 4.314 3.982 3.798 3.368 2.708
0.632 4.383 4.245 3.919 3.739 3.368 2.708
0.667 4.153 4.022 3.714 3.543 3.192 2.708
0.767 3.611 3.498 3.229 3.081 2.776 2.356
0.867 3.195 3.095 2.857 2.725 2.456 2.084
0.967 2.865 2.775 2.562 2.444 2.202 1.869
1.067 2.596 2.515 2.321 2.215 1.995 1.694
1.167 2.374 2.299 2.123 2.025 1.824 1.548
1.267 2.186 2.118 1.955 1.865 1.680 1.426
1.367 2.026 1.963 1.812 1.729 1.657 1.322
1.467 1.888 1.829 1.688 1.611 1.451 1.232
1.567 1.768 1.712 1.581 1.508 1.359 1.153
1.667 1.662 1.609 1.486 1.418 1.277 1.084
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HORIZONTAL SEISMIC ACCELERATION SPECTRAL COEFFICIENTS
ni ‘q’ ARH STPP
Period |[Damping Factor (as a percentag_e of critical damping)
(Sec) 0.80% 1% 1.60% 2% 3% 5%
1.767 1.568 1.518 1.402 1.337 1.205 1.023
1.867 1.484 1.437 1.327 1.266 1.140 0.968
1.967 1.408 1.364 1.259 1.201 1.082 0.919
2.067 1.340 1.298 1.198 1.143 1.030 0.874
2.167 1.278 1.238 1.143 1.090 0.982 0.834
2.267 1.222 1.184 1.093 1.042 0.939 0.797
2.367 1.170 1.134 1.046 0.998 0.899 0.763
2.467 1.123 1.088 1.004 0.958 0.863 0.732
2.567 1.079 1.045 0.965 0.921 0.829 0.704
2.667 1.039 1.006 0.929 0.886 0.798 0.678
2.767 1.001 0.970 0.895 0.854 0.769 0.653
2.867 0.966 0.936 0.864 0.824 0.743 0.630
2.967 0.934 0.904 0.835 0.796 0.718 0.609
3.067 0.903 0.875 0.808 0.770 0.694 0.589
3.167 0.875 0.847 0.782 0.746 0.672 0.571
3.267 0.848 0.821 0.758 0.723 0.652 0.553
3.367 0.823 0.797 0.736 0.702 0.632 0.537
3.467 0.799 0.774 0.714 0.682 0.614 0.521
3.544 0.782 0.757 0.699 0.667 0.601 0.510
3.559 0.778 0.754 0.696 0.664 0.596 0.508
3.666 0.756 0.732 0.676 0.645 0.561 0.479
3.765 0.736 0.713 0.658 0.611 0.532 0.454
3.865 0.717 0.694 0.624 0.580 0.505 0.431
3.965 0.699 0.677 0.593 0.551 0.480 0.409
4.017 0.690 0.668 0.578 0.537 0.468 0.399
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6.00.00

CRITERIA FOR WIND RESISTANT DESIGN OF STRUCTURES AND
EQUIPMENT

All structures shall be designed for wind forces in accordance with 1S:875
(Part-3) and as specified in this document. See Annexure — B for site specific
information.

Along wind forces shall generally be computed by the Peak (i.e. 3 second
gust) Wind Speed method as defined in the standard.

Along wind forces on slender and wind sensitive structures and structural
elements shall also be computed, for dynamic effects, using the Gust Factor
or Gust Effectiveness Factor Method as defined in the standard. The
structures shall be designed for the higher of the forces obtained from Gust
Factor method and the Peak Wind Speed method.

Analysis for dynamic effects of wind must be undertaken for any structure
which has a height to minimum lateral dimension ratio greater than “5” and/or
if the fundamental frequency of the structure is less than 1 Hz.

Susceptibility of structures to across-wind forces, galloping, flutter, ovalling
etc. should be examined and designed/detailed accordingly following the
recommendations of 1S:875(Part-3) and other relevant Indian standards.

It should be estimated if size and relative position of other structures are likely
to enhance the wind loading on the structure under consideration.
Enhancement factor, if necessary, shall suitably be estimated and applied to
the wind loading to account for the interference effects.

Damping in Structures

The damping factor (as a percentage of critical damping) to be adopted shall
not be more than as indicated below for:

a) | Welded steel structures :11.0%

b) | Bolted steel structures . : 12.0%

c) | Reinforced concrete structures 1 1.6%

d) | Steel stacks As per 1S:6533 & CICIND
Model Code whichever is
more critical.
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ANNEXURE-B
SITE SPECIFIC DESIGN PARAMETERS
The various design parameters, as defined in IS: 875 (Part-3), to be adopted
for the project site shall be as follows:
a) | The basic wind speed "V,” at 47 metres/second
tenmetres above the mean
ground level
b) [ The risk coefficient “K,” 1.07
c) | Category of terrain Category-2
LOT-IA PROJECTS TECHNICAL SPECIFICATION | SUB SECTION Il-A10
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7.00.00
7.01.01

7.01.00

7.02.00

7.03.00

a)

b)

SOIL DATA AND FOUNDATION SYSTEM

Employer has carried out geotechnical investigation in the areas near to this
package. Logs of representative boreholes to be used for bidder's information in the
vicinity of proposed area are enclosed with this Annexure-Il. The bidder is required
to carry out geotechnical investigation as per the clause no. 7.07.00 and ascertain
the pile capacity and bearing capacity. The onus of correct assessment /
interpretation and understanding of the existing subsoil condition / data is on the
Bidder. Ground water table is encountered at a depth of about 0 to 1.0m below
natural ground level (NGL) at the time of investigation. Fluctuation may occur in
ground water table due to seasonal variation.

Finished Ground Level (FGL) generally corresponds to RL 46.20 within the
plant area as shown in General Layout Plan (GLP). Controlled filling of
thickness 3.5 to 4.0 m with soil has been done over Natural Ground Level
(NGL) to achieve the FGL as indicated above.

For excavation depth upto 6.0 m from FGL, contractor shall make
arrangements like shoring, strutting or any other method duly approved by
the Engineer to retain the sides of excavated area. Contractor may also use
sheet piling to protect the sides of excavated area if he so desires. For
excavation 6 metres below FGL, sheet piling shall be provided. The design
of the sheet pile shall be done by Contractor as per relevant IS codes. The
Contractor shall submit the design of sheet piling for Engineers information.

The natural ground level is varying as per enclosed contour/spot level
drawing.

The foundation system to be adopted for different structures shall be as given
in Table — 1 below

Table — 1: Net Allowable Bearing Pressure
STRUCTURE | TYPE OF FOUNDATION TO BE ADOPTED

' FGD and related structures ' Open/Piles

During design the Allowable Bearing Pressure shall be as furnished in Table-
2. Bidder is required to carry out geotechnical investigation in this area. The
allowable bearing pressure shall be adopted after approval of geotechnical
investigation report by owner. However, the maximum allowable bearing
pressure shall be as per the approved geotechnical report and shall be
limited to the values as furnished in Table-2.
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CLAUSE NO.
Table — 2: Net Allowable Bearing Pressure
Founding 1.02.00 Net Allowable Bearing Pressure
Structure Level in 1.03.00 T/m’
RL Isolated / Strip Rafts (width > 6m)
for 75mm
width upto 6 m | Width upto 6m | settlement
for 25mm | for 40mm
settlement settlement
1.5m 5.0 5.5 7.0
below
FG|D azd NGL
evate 25 m 6.0 70 8.0
structures below
NGL
The net allowable bearing pressure higher than above mentioned values shall
not be permitted. At intermediate levels the bearing capacity shall be same as
the net allowable bearing pressure corresponding to the immediate shallower
level mentioned above.
c) Permissible Settlement of Foundations:

For open foundations, the total permissible settlement and differential
settlement shall be governed by IS: 1904 and from functional requirements
whichever is more stringent. However, total settlement shall be restricted to
lhe following:

- Isolated, Strip & Raft (Mill foundatlons!machme 25 mm

foundatlor])_ _ i
I Isolated & Strip (Other than  Mill [ 40mm
|_ foundations/machine foundation) |

' Raft (widths greater than 6 m) (Other than Mlll .~ 75mm
foundatlons!machlne foundation) !

In case the total permissible settlement is to be restricted to less than as
above specified from functional requirements, then the net allowable bearing
pressure shall be reduced after review in consultation with Engineer.
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d)

e)

The diameter of pile, minimum length and maximum allowable capacity of
piles shall be as given below:

Area/ Pile Minimum Length of Safe Load Capacity in

Bored Pile Below
Cut-off Level (m)

Location Diameter Vertical

Comp.
(MT)

Lateral
(MT)

Pullout

{mm) (MT)

FGD and
related

600 26.0 100.0 35.0 5.0

structures 600" 27.0* 100 35.0 5.0

Cut off Level (COL) is assumed at 3.0 m below FGL (RL (+) 46.2m). If the
COL is shallower than the assumed COL, then the length of the pile shall be
increased accordingly.
* Cut off Level (COL) is assumed at 1.5 m below FGL (RL (+) 46.2m). If the
COL is shallower than the assumed COL, then the length of the pile shall be
increased accordingly.

The criteria for Pile Termination (founding level) shall be as given below:

The termination level of the pile shall be decided based on the following

criterion )

i) Minimum length of the pile below COL (cut off level) shall be as
specified above

ii) The minimum pile length for each group of piles shall be determined
based on the nearest borelog. The SPT N value at pile termination
level shall not be less than 40. For pile termination, SPT ‘N’ values
shall be used from the nearby borelog data. The boreholes are in the
bidder’s scope and shall be conducted as per the enclosed scheme.

ii)

However, in no case the length of pile shall be less than the minimum
length determined as in (i) or (ii) above whichever is longer, for that

pile group.

Special Requirements:

1) Chemicals in ground water and subsoil, as observed during investigation
are:
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Chemical SO3 ; Chlorides i pH
- Ground Water 20-56ppm | 34 -368 ppm 68-72
Sub-soil 0.024-0.04% : 001-003% 61 _7.2
2) In view of the above, the following shall be adopted.
Cement Type As specified elsewhere in the specifications
Concrete Grade M25 for piles
Minimum cement content for piles shall be 400 kg/cum
of concrete. Concrete shall be dense and durable.
Admixtures in concrete are not permitted
Type of As specified elsewhere in the specifications
Reinforcement
Cover to As specified elsewhere in the specifications
Reinforcement
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COOLING WATER ANALYSIS
Sl Constituent as
No.
3 1 Calcium CaCO,
2. Magnesium CaCO3
3. Sodium CaCOj
4. Potassium CaCO,
5. Total Cations CaCO,
6. Total Alkalinity CaCQ,
7. P-Alkalinity CaCO,
8. Chloride CaCO,
9. Sulphate CaCO,
9. Total Anions CaCO,
11. Silica (Reactive) Sio,
12. Iron Fe
13. pH Value -
14, Turbidity NTU

mg per litre

493
212
250
28

983
643
Nil

233

107

983

15

8.6-9

50

Note : The C.W system is expected to operate at about 2.5 Cycles of Concentration. As
CW blow down water (Service Water) is tapped from discharge of CW pumps, the water
quality of CW Blow down water shall be same as that above.
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ANALYSIS OF DM WATER TO BE USED FOR
MAKE-UP WATER TO CONDENSER

Sl.No. Characteristics Value

1. Silica (Max.) 0.02 ppm as Sio2

2. Iron as Fe Nil

3. Total hardness Nil

4. pH value 6.8-7.2

5. Conductivity Not more than 0.1 excluding

the effects of free CO2
LOT-IA PROJECTS : TECHNICAL SPECIFICATION | SUB SECTION II-A10
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BARH STPP STAGE-l
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CLAUSE NO. Project Information [ﬂggg
TABLE -1
COAL CHARACTERISTICS

Si. Description Symbol Design Worst Best Range of
No. Coal Ceal Caoal Adequacy Ceal
1 2 3 4 5 ] 7
A. PROXIMATE ANALYSIS

{As received basis)
1. Total Moisture % 15.00 1700 1200 10-20
2 Ash % 40.00 4200 3400 230-48
3. Volatile matter % 1e.00 1800 2200 24-18
4. Fixed carbon % 2e.00 2300 3200 25-18
B. ULTIMATE ANALYSIS

{As received basis)
1. Carbon C% . 31.37 2882 4008 45-2475
2 Hydrogsn H2% 3.40 240 3.50 38-22
3. Nitrogen N2% 1.5 145 1.78 1.8-04
4. Oxygen C2% 775 7.28 8.03 8.1-55

{By differance)
5. Suiphur S% 0.40 0.5 0.38 0.30-0.5
8. Carbonates CC3% 0.3 0.28 0.15 0.10-0.35
7. Phosphorous P2% 0.25 0.20 0.10 €.1-03
B. Total Moisture H20% 15.0 17.0 12.0 10-20
Q. Ash % 40.0 42.0 340 200-480
10. Total % 100 100 100
1. Gross Calorific Value KCal/Kg 3300 2800 4000 4500 - 250C
12 Hard grove index 55 50 &0 45-85

LOT-IA PROJECTS TECHNICAL SPECIFICATION | SUB SECTION I-A10
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SI.  Description Symbol Design  Worst Best Range of
No. Coal Coal Coal Adequacy Coal
1 2 3 4 5 6 7
€. ASH ANALYSIS
1. Silica (Si02)%  59.79 613 567 620 - 560
2. Alumina (Al203)% 25.36 28.0 235 280 - 230
3 Iron Oxide (Fe203)% 7.2 6.0 10.0 6.0 - 10.0
4 Titania mo2% 12 1.0 15 10 - 17
5. Phosphoric (P205)% 2.6 1.5 30 10 - 30
Anhydride
6. Lime (Ca0)% 0.88 05 1.5 05 - 17
7. Magnesia (MgO)%  0.55 04 1.0 04 - 11
8. Sulphuric (SO3)% 1.2 05 14 05 - 17
Anhydride
9. Alkafies (Na20+K20) (%) 122 0.8 14  06-18
(by difference)
NOTE: Na,0 content in the above shall not be more than 0.1%
D. ASH FUSION RANGE
(Under reducing atmosphere)
a) Inttial Deformation Temperature 1100 1100 1100 1100 - 1150
(IDT) °C
b) Hemispherical temperature °C 1300 1250 1350 1250 - 1400
c) Flow temperature °C 1400 1350 1400 1400 - 1450
LOT-IA PROJECTS TECHNICAL SPECIFICATION | SUB SECTION ll-A10
FLUE GAS DESHULPURISATION (FGD) SECTION-VI, PART-A BARH STPP STaGE, | PAGE 250F 30
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TABLE-2
LIGHT DIESEL OIL CHARACTERISTICS
AS PER IS 1460-2000
Characteristics LDO
1. Pour Point (max) 21 deg.C & 12°C for Summer
and Winter respectively
2. Kinematic viscosity in 25t015
centistokes at 40 deg.C
3. Sediment percent by mass (max) 0.10
4, Total sulphur percent by 1.5
mass (max)
5. Ash percentage by mass (max) 0.02
6. Carbon residue (Rans bottom) 1.50
percent by pass (max.)
73 Acidity in organic Nil
8. Flash point(Min.) - Pensky Martens 66 deg.C
9. Copper strip corrosion for Not worse
3 hours at 100°C than No. 2
10. Water content, % by volume(max) 0.25
11. GCV (Kcal/kg) 10,000
LOT-IA PROJECTS TECHNICAL SPECIFICATION | SUB SECTION 1l-A10
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TABLE -3
FUEL OIL CHARACTERISTICS
Sl Characteristics Heavy Fumace Low Sulphur Heavy
No. Oil 18-1593 Heavy Stock Petroleum Stock
1971 Grade HVY ~ (LSHS) (HPS)
1 Total sulphur content 4.5% Max. 1.0% Max. 4.5% Max.
2 Gross calorific value of the order of the order 9,500
(KCal/kg) of 11,000 of 11,000 (min)
3. Flash Point (Min) 66 deg C 75 deg C 75 deg C
4. Water content by 1.0% 1.0% 1.0%
volume (Max)
5. Sediment by weight 0.25% 0.25% 0.25%
(Max)
6. Asphaltene content by 2.5% 25% 25%
weight (Max.)
1. Kinematic viscosity 370 180 500
in Centistokes at -
50deg C (Max)
8. Ash Content by 0.1% 0.05% 0.1%
weight (Max.)
9. Acidity (inorganic) Nil Nil Nil
10. Pour Point (Max.) 57 deg C 72 deg C
1. Sodium content — — 100 ppm
12. Vanadium content 25 ppm 25 ppm 25 ppm
13. Specific heat below 0.65
pour point (KCalKg °C)
LOT-IA PROJ TECHNI SUB SECTION II-A10
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Table-4
S.No | Constituent As mg/l (except pH &
turbidity)
1. Calcium CaCO, 200.5
2. Magnesium CaCO, 92
3. Sodium + Potassium CaCOs; 96
4. Total Cations CaCOs 388.50
5. Chloride CaCOy 106
6. Sulphate CaCOs 58.5
g Alkalinity CaCO, 224
8. Total Anions CaCOs 388.50
9. Iron(total) Fe 0.3
10. Silica Si0; 10
11. pH value - 7.0-85
12. Turbidity NTU 10
Note: Clarified water is used for CW system as make up & the CW system is
expected to operate at about 5.0 — 5.5 Cycles of Concentration (COC) with
suitable chemical treatment program using acid, scale & corrosion inhibitor
dozing. As CW blow down water is tapped from CW system, the water quality
of CW blow down shall accordingly be arrived by the bidder.
Table-5
ANALYSIS OF DM WATER
Sl.No. | Characteristics Value
g Silica (Max.) 0.02 ppm as SiO2
2. Iron as Fe Nil
3. Total hardness Nil
4, pH value 6.8t07.2
5. Conductivity Not more than 0.1 ps/cm
LOT-IA PROJECTS TECHNICAL SPECIFICATION | SUB SECTION I-A10
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Table-6
1.00.00 STEAM GENERATOR DATA
1. Location Outdoor
2; Operation Base load
3. Type Pulverised coal fired
4, Maximum Continuous Rating 2225 Tonns/hr.
5. Steam pressure at SH outlet 256 Kg/cm?(a)
6. Steam temperature at SH outlet 540°C
7. Oil for start up and flame LDO/HFO
stabilisation
8. Fuel oil system sizing 30% of Boiler MCR for HFO
9. Pulverised coal size Minimum 70% through 200 Mesh
and 99% thru 50 mesh
10. Type of pulveriser Vertical spindle mills
11.  Type of oil burners Air/Steam atomised for LDO/ HFO
12.  No. of air heaters 2 Nos PAPH, 2 Nos SAPH
13. No. of ID Fans Two (Axial Type, both working)
2.00.00 ESP DATA
1. Location: Downstream side of Air preheaters
2 Operation: Base load
3. Type: Rigid Discharge frame
4. Rapping: Intermittent
LOT-IA PROJECTS TECHNICAL SPECIFICATION | SUB SECTION II-A10
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List of Drawings placed below in this sub section:
Sl.no. | Drawing description Drawing no.
1. | General Layout Plan 9562-999-POC-F-001
2. | Topographical Survey 9562-999-POC-F-002
3. | Equipment Layout Plan 9562-999-POM-A-001
4. | ID system-Elevation & (a) 9562-102-PVM-F-009
Plan (b) 9562-102-PVM-F-008
5. | Chimney foundation Refer details below
Chimney Details
Sl Project Chimney Chimney Type of | Level of Top | Level of
No. shell outer | foundation foundation | of Bottom of
diameter at | outer foundation foundation
ground level | diameter (m) (m) (m)
(m)
1 Barh-I 32 48.94 Rt rted RL(+) 45.7! R 4
Unit#3 ; suppol (+) 45.70 L(+) 41.45
on piles
z | B 345 55.78 sepored | R 4870 | RLge
Unité#1 & 2 . ' supports L(+) 45.70 (+) 40.95
on piles
LOT-IA PROJECTS TECHNICAL SPECIFICATION | SUB SECTION 1I-A10
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CLAUSE NO.

TECHNICAL REQUIREMENTS

3.12.02

3.13.00

3.14.00

3.14.01

RCC Firewall shall also be provided between the transformers wherever required.

300 mm thick PCC M20 encasement all around the Pylon supports inside soak pit for
fire fighting system shall be provided up to top of gravel filling. Coarse aggregate
filing inside the transformer oil soak pit shall be carried out only after
construction/erection of Pylon supports and PCC encasement.

Fencing

Fencing with toe wall and steel gates shall be provided around the transformers.
Fencing shall comprise of PVC coated Gl chain link fencing of minimum 8G
(including PVC coating) of mesh size 75 mm and of height 2.4 m above the toe wall.
The diameter of the steel wire for chain link fence (excluding PVC coating) shall not
be less than 12G. Fence posts shall be of pre — cast R. C. C. of minimum M20 grade.
All corner posts will have two stay posts and every tenth post will have transverse
stay post. Suitable R. C. C. foundation for the post and stays shall be provided based
on prevailing soil conditions. Gates shall be sturdy with locking provisions.

Toe walls of brick masonry shall be provided between fence posts all along the run of
the fence with suitable foundation. Toe wall shall be minimum 200 mm above the
formation level with 50 mm thick P. C. C. coping (1: 1. 5: 3) and shall extend
minimum 300 mm below the formation level. Toe wall shall be plastered on both
sides and painted with two coats of cement paint of approved colour and shade. Toe
wall shall be provided with weep holes at suitable spacing

Booster Fan Foundation

Booster Fan foundations shall be RCC block foundation directly resting on virgin sail/
pile below Ground level. The vertical faces of this block foundation shall be isolated
from adjacent footings by providing minimum 100mm thick polystyrene board of type-
1 conforming to IS: 4671 with density 20 Kg/cum sandwiched between the vertical
face of block foundation and 230 thick brick wall all round.

CHIMNEY
Salient Features

Single-flue or multi-flue chimney(s) shall be provided. Chimney shall be of reinforced
concrete construction. There shall be one flue (liner) for each unit. The flue gas
emission point shall be minimum 150 meters above the plant grade level.

The chimney shell (windshield) shall be constructed using slip form shuttering.
Internal platforms of steel structure shall be provided for enabling access to various
elevations of the chimney and to provide support to the flue liners. Spacing of internal
platiorms shall not exceed 45.0 M. The platform beams shall be supported on
concrete shell using suitable load bearing arrangement in the recesses provided for
the purpose. The platform beams getting supported in the chimney shell shall have
complete bearing support within the thickness of shell at that location and shall in no
case be supported completely/partially on corbels/ brackets from the shell. "Through
openings" in shell if provided to facilitate erection of platform beams shall be closed
with cast-in-situ RCC closure wall on the external face of the shell. Necessary dowel

LOT-1APROJECTS

FLUE GAS DESULPHURISATION (FGD)
SYSTEM PACKAGE SECTION-VI, PART-B CIVIL WORKS

TECHNICAL SPECIFICATION SUB-SECTION-IV-D PAGE 10 OF 69

BID DOCUMENT NO.: CS-0011-109(1A)-2




A

CLAUSE NO.

TECHNICAL REQUIREMENTS

bars shall be provided in the shell during construction for this purpose. Openings in
the concrete shell for flue duct entry, access door & truck entry door at ground level,
air ventilation etc shall be provided. Hand railing shall be provided all around internal
staircase & around the ventilation voids in the internal platform using min. 32 mm
nominal bore MS pipes of medium class conforming to 1S:1161. Spacing of railing
posts shall not be more than 1500 mm centre to centre with a minimum height of
1200 mm. The handrail shall have three rows of horizontal members between the
railing posts including the top member. Kick plate of min. size 100x6 thick shall be
provided in the hand railing.

The flue duct outside the chimney shall be suitably connected to the flue liner inside
the chimney through a transition duct. The transition duct shall be bottom supported
and shall be profiled into a circular shape to connect to the flue liner. The flue duct
shall be so designed that no load is transferred on the chimney shell due to the duct.
The interface between the flue liner and the transition ducting shall be provided with
non-metallic fluroelastomeric fabric expansion joint.

The expansion joint in the flue liner shall comprise of non-metallic fluoroelastomeric
material suitable to withstand a temperature of 300 Deg C, shall be acid resistant to
withstand acidic flue gas condensates arising out of flue gas parameters & operating
conditions as specified elsewhere in the specification and shall also prevent dust
accumulation. The space between the expansion joint material and the liner shall be
packed and sealed by providing a bolster made up of light weight compressible
material suitable to withstand a temperature of 300 Deg C and acid resistant to
withstand acidic flue gas condensates arising out of flue gas parameters & operating
conditions as specified elsewhere in the specification. The bolster shall be confined
in texturized glass fabric having a final covering of stainless steel wire mesh.

Chimney roof shall be of RCC slab over a grid of structural steel beams and provided
with rainwater drainage system. An internal structural steel staircase supported from
chimney shell with chequered plate floor panels and pipe handrails, shall be provided
for full height of the chimney and an internal cage ladder for a small height, over last
staircase landing to access the chimney roof through a roof access hatch.

The other components of the chimney include liner test ports (for continuous pollution
monitoring), liner hatches, grade level slab of RCC with metallic hardener floor finish,
acid resistant treatment on roof slab, a large electrically operated grill type roll-up
door and personnel access metallic door at grade level, roof drain basin, rain water
down comer pipe (150 mm diameter galvanized pipe), connection to plant drains,
louvers with bird screens for ventilation and all other openings in the wind shield, mild
steel wind strakes (if required), all finishing works, electrical power distribution
boards, lighting panels, power & control cabling and wiring systems, stair and
platforms lighting, socket outlet, lightning protection and grounding system, aviation
obstruction lighting with photoelectric controller etc, communication system, a rack
and pinion elevator and other items, though not specifically mentioned but
reasonably implied and necessary to complete the job in all respects.

Aviation Warning Lights (AWL) shall be mounted on door panel of required size
(open able from interior of chimney shell) fixed to openings in the chimney shell at
locations and levels specified elsewhere. Suitable provision for approach to the AWL
shall be provided at the platform level. AWL shall be located at about 1-1.5 metre
above the top of platform to enable easy handling for maintenance.

The size of roll-up door shall be determined based on minimum requirement for
ventilation and transportation & erection of flue segments.
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3.14.02

3.14.03

Design Concept

Design and construction of various components and systems of the chimney shall be
in accordance with relevant Indian Standard and where provisions are not covered in
Indian Standard, reference shall be made to ACI, BS, CICIND and other international
standards.

In case of any conflict between this document and the Indian and Intemational
Standards, the stipulations of this document shall prevail.

Imposed loading for design of all chimney components shall not be less than 5 kN/
Sg.m. An additional 25% of liner load shall be taken as impact loading for liner
erection in addition to the liner load.

The min. thickness of web for plate girders shall be kept as 12 mm.

Seismic forces on the chimney system shall be determined based on site specific
seismic information provided elsewhere in this document.

Wind forces on the chimney system shall be determined based on site specific wind
design criteria provided elsewhere in this document.

The chimney and its components shall be designed to resist the most onerous forces
resulting from all the possible combinations of the various loadings. Design of all
chimney components shall be based on working stress method.

Wind Shield

The wind shield shall be designed for vertical loading, cross wind loading, seismic
loading, circumferential wind loading, thermal gradients etc. The load calculation and
load combinations shall be as detailed in IS 4998 (Part 1) : 1992. The wind shield
shall be analysed for cases with and without flue liner loads.

Forces/stresses in the wind shield due to eccentricity effects of local (e.g. corbel)
loadings, insolations effects, rotation of chimney foundations, construction tolerances
and moments of second order shall also be considered.

Seismic response of the chimney shall be computed by the response spectrum
method. At least, the first five modes of vibrations shall be used for this analysis.

The cross wind analysis of the chimney shall be carried out irrespective of the value
of the Scruton Number for the chimney and other empirical considerations which
suggest structural immunity to cross wind oscillations.

The effect of the openings/cut-outs in the chimney shell shall be duly considered in
the design of the windshield. The minimum thickness of shell shall not be less than
500mm.

The stresses for the shell design shall not exceed the limits given in Cl. 7.0 of 1S:4998
(PART-I) 1975 for various combinations of loads, excepting the stress in concrete for
the case of dead load + wind load which shall not exceed 0.30fck where fck is the
characteristic compressive strength of concrete.

The minimum vertical reinforcement shall be 0.3% of the concrete area. The
maximum spacing of the reinforcement bars shall not be more than 250 mm on each
face. The minimum circumferential reinforcement shall be 0.2% of the concrete area.
The maximum spacing of the reinforcement bars shall not be more than 200 mm on
each face. The circumferential reinforcement in the top 3 meters of the windshield
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3.14.04

3.14.05

shall be twice that required from design forces. The clear cover to reinforcement shall
be 50 mm.

There shall be a continuous ring of concrete shell without any opening for a height of
atleast 5m below the soffit of flue duct openings.

There shall not be any reverse (outward) slope in the inside face of chimney shell.
Where there is a sudden change in slope/ profile of the shell, the circumferential
reinforcement shall be increased to twice the requirement as per the design in a
circumferential band extending atleast 3m above and below such slope/profile
change level.

The diameter of the reinforcing bar for the main vertical reinforcement of shell shall
not be less than 25mm for a shell height upto the top level of flue duct opening.

Shell thickness between any two 10m reference levels shall not vary more than
150mm.

The minimum thickness of shell/closure wall at beam support recess/ opening
locations shall be 100mm.

Grade of concrete for chimney shell, and other super structure shall be minimum M
30. Only OPC cement shall be used for Chimney shell and other super structure.

The final design shall be checked & verified by ‘Wind Tunnel Test' and shall be
conducted at a reputed institution. Dynamic interference effects due to additional
chimney(s)/NDCTS’s and other tall structures located in the area or in the future
expansion stage of the project shall be determined along with the other topographical
features of the local area through model test.

Flue Liners

The flue gas parameters & various operating conditions for selection of flue liner
material, material specification for flue liner and the criteria of flue gas exit velocity for
sizing the flue liner shall be as specified elsewhere in the specification.

For flue liner with base metal as mild steel, the thickness of the base metal shall be
determined from structural considerations. The thickness of any clad
metal/coating/block lining etc. provided on the base metal shall not be considered for
computing the structural strength of flue liner. The minimum thickness of the mild
steel base metal shall, however, not be less than that specified elsewhere in the
specification.

Two manholes placed diametrically opposite shall also be provided in each flue at all
internal platform levels.

The supporting/restraining arrangements of the liners should be such that expansion
of the liners longitudinally or circumferentially is not restrained.

Clean-out door shall be provided below the flue for the removal of ash.
Internal Platforms

The platforms shall be designed for dead, imposed (live), erection work and other
possible loadings and temperatures effects. These platforms shall provide support
and lateral restraint to the steel liners and provide access for inspections and
maintenance. Forces imposed on the floors due to lateral restraint of flues shall be
enhanced aptly for impact effects. These platforms shall also be designed suitably for
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3.14.06

3.14.07

3.14.08

the liner erection works. The platform shall be made up of chequered floor panels
supported on grid of structural steel beams. All beams shall have bolted connections.
The maximum permissible deflection in main steel girders supporting flue liner shall
be span/1000.

Internal Staircase

The staircase shall have a clear passage way width of not less than 800 mm and a
clear headroom of not less than 2100 mm. The riser height shall not be more than
175 mm and tread width shall not be less than 225 mm.

Foundation

The chimney foundation shall be designed for the most critical combination of forces
and moments, resulting from all possible combinations of the various loadings from
the chimney system during all stages of constructions. The effect of water table shall
be considered and the foundation shall be checked for overturning for minimum and
maximum vertical loads. There should be no uplift under any portion of the
foundation for any loading condition. Since chimney is a wind sensitive structure no
allowance shall be made in the load carrying capacity of the bearing strata / piles
under any load case/combination with wind. No allowance shall be made in the
stresses for design of foundation for wind loading. The foundation diameter to depth
ratio shall be maintained to around 10 and should preferably not exceed 12. The
diameter of the reinforcing bar for the main radial and tangential reinforcement for the
foundation shall not be less than 25mm. The spacing of radial steel at the outer edge
of the foundation shall not be more than 250mm. Grade of concrete for foundation
shall be minimum M 25.

Thermal insulation

The insulation shall be semi-rigid, resin bonded type, in the form of slabs and shall
conform to IS: 8183. Blanket type insulation shall not be used. The density of
insulation shall not be less than 64 kg/cu.m for resin bonded glass wool insulation
and 100 kg/cu.m for resin bonded rock wool. The coefficient of thermal conductivity
of insulation shall not be more than 0.52mW/cm/oC at a mean temperature of 1000C.

The insulation thickness shall be determined based on the maximum/minimum
ambient temperature, surface air velocity worked out based on the draught of
ventilation air in the annular space between the flue liner and chimney shell,
insulation surface emissivity of 0.3 and the insulation cold face maximum
temperature not exceeding 55 degree Celsius. The draught of air in the annular
space shall be the natural draught created by the heating of air by the flue liner and
the air being vented out through the openings in the chimney shell. The increase in
the annulus air temperature due to the rising heated air shall be taken into account
while calculating the insulation thickness.

The insulation thickness shall not be less than 100 mm, in any case, and shall be
provided in two layers with the second layer of insulation covering the joints of the
first layer. The insulation shall be wrapped on the outer-most surface with galvanised
wire mesh using MS galvanised pins and speed washer.
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3.14.09 Chimney Painting

0]

(i)

(iii)

(iv)

All exposed steel surfaces (including exterior surface of mild steel flue liner in
case the design does not envisage provision of thermal insulation on the
exterior surface of flue liner) except surfaces of steel wind strakes shall be
painted as specified in corrosion protection clause of this specification.

All exposed surfaces of steel wind strakes shall be painted with epoxy
phenolic coating system having total 240 microns DFT.

a)  All steel surfaces shall be provided with two component epoxy primer
coat (having solid by volume minimum 51% +2%) of minimum 70 micron
DFT to be applied over blast cleaned surface conforming to Sa 274 finish
of ISO 8501-1 with surface profile 40-60 Micron. The primer coat shall
be applied in shop immediately after blast cleaning by airless spray
technique.

b)  Primer coat shall be followed with the application of Intermediate coat of
epoxy phenolic coating (solid by volume minimum 63%) of minimum 100
micron DFT. This coat shall be applied in shop after an interval of
minimum 24 hours (from the application of primer coat) by airless spray
technique.

c) Intermediate coat shall be followed with the application of finish coat of
two-pack aliphatic Isocyanate cured acrylic finish paint (solid by volume
minimum 55% 12%) with Gloss retention (SSPC Paint Spec No 36,
ASTM D 4587, D 2244, D 523) of Level 2 (after minimum 1000 hours
exposure, Gloss loss less than 30 and colour change less than 2.0 AE)
and minimum 70 micron DFT. This coat shall be applied in shop after an
interval of minimum 10 hours and within six (6) months (from the
completion of Intermediate coat), Colour and shade of the coat shall be
as approved by the Employer.

All steel parts embedded in concrete like Strake embedment assembly
including bolts, nuts, washers, pipe sleeves and insert plate shall be
galvanized as per 1S:4736. The minimum weight for galvanizing shall be 610
g/sq.m and shall comply with relevant IS Codes.

The inside surface of chimney shell above roof, harizontal surface of shell at
top, underside of concrete roof slab, external surface of mini-shell above roof
etc shall be painted with epoxy phenolic coating system having total 220
microns DFT.

a) All concrete surfaces shall be provided with two component transparent
polyamide cured epoxy sealer coating (having solid by volume minimum
40% 12%) of minimum 50 micron DFT to be applied over cleaned
surface in multiple coats. Surface to be coated shall be absolutely dry,
clean and dust free.

b) Sealer coat shall be followed with the application of Intermediate coat of
epoxy phenolic coating (solid by volume minimum 63%) of minimum 100
micron DFT. This coat shall be applied after an interval of minimum 24
hours (from the application of primer coat) by airless spray technique.

c) Intermediate coat shall be followed with the application of finish coat of
two-pack aliphatic Isocyanate cured acrylic finish paint (solid by volume
minimum 55% +2%) with Gloss retention (SSPC Paint Spec No 36,
ASTM D 45887, D 2244, D 523) of Level 2 (after minimum 1000 hours
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3.14.10

exposure, Gloss loss less than 30 and colour change less than 2.0 AE)
and minimum 70 micron DFT. This coat shall be applied after an interval
of minimum 10 hours and within six (6) months (from the completion of
Intermediate coat), Colour and shade of the coat shall be as approved by
the Employer.

d) The entire external surface of chimney shell shall be painted with epoxy
phenolic coating as specified in (iv) above in alternate bands of ‘signal
red’ and ‘bright white’ colours.

Electrical System

415V, normal and emergency AC power supply for chimney shall be derived from
main plant power supply system. Emergency supply shall feed 20% of platform
lighting, 50% of staircase lighting, aviation obstruction lighting and elevator load. All
other loads shall be connected on normal power supply.

Ambient temperature for design of all equipment shall be considered as 55 deg. C
which is likely to be encountered inside the chimney. The equipment shall be suitable
for installation and render trouble free operation at higher ambient temperature and
rigorous weather conditions prevailing at chimney.

All equipment supplied shall comply with relevant IS Standards.

The distribution boards of chimney shall comprise switch fuse units of appropriate
ratings. Emergency board shall have two incomers, one from emergency supply and
other from normal AC distribution board itself. Auto changeover scheme shall be
provided in emergency board to enable changeaver to healthy source on failure of
any source.

Dry type isolating transformer of Dyn connection shall be provided in emergency
board to obtain neutral lead, in case 3 phase 3 wire emergency supply is derived
from main plant.

Various platforms shall be illuminated by dust tight HPSV well glass lighting fixtures.
Average illuminations level of 150 lux shall be maintained on equipment and 70 |ux
on platforms & 100 lux on staircases (minimum 1 lighting fixture at each landing).Any
additional fixture to take care of dark patches/shadows shall also be provided.
Lighting system shall be controlled through MCB provided in lighting panel.

A lighting and power panel each shall be located at grade level and at other in
between levels as required. All distribution boards, aviation lighting controls, etc. shall
be located at grade level only. At each platform, 1 No. 63A, 415V welding receptacle
and 1 No. 20A, 240V receptacle shall be provided and shall be fed from power panel.
Wiring installation for lighting fixture shall be of PVC insulated copper/aluminium
wires through galvanised steel conduits.

Aviation obstruction lighting system shall conform to the requirements of the latest
rules and regulations of the International Civil Aviation Organization (ICAQO), National
Airports Authority (NAA) and Directorate of Air Routes and Aerodromes (DARA). The
type of aviation obstruction lighting system shall be of medium intensity aviation
obstruction lights having an effective intensity of 2000 to 20,000 cd depending upon
back ground illuminance. Obstacle lights shall have a day time effective intensity of
minimum 20000 cd. The intensity of lights shall be 20000 cd £ 25% at twilight and
shall reduce automatically to a night time intensity of 2000 cd + 25% through the use
of photo-cell. The obstacle lights shall flash simultaneously at a rate between 20 to
60 per minute. A minimum of three levels will be provided with aviation obstruction
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lights and there will be four light units per level. The lowest level should not be lower
than 45 meters above the ground and vertical spacing of the intermediate levels
could vary between 45 and 105 meters. The intermediate lights shall be spaced as
equally as possible. Aviation obstruction lighting shall be complete with lights, photo
cell, controller, special cables, etc..

A temporary aviation obstruction lighting system shall be provided during
construction of the chimney.

Cables from distribution board to lighting panels/power panels/receptacles shall be
1100V grade, multicore FRLS HR-PVC insulated, PVC inner sheathed, armoured,
PVC outer sheathed stranded copper/ Aluminuim laid on galvanised sheet steel
cable trays. Cables shall be terminated using double compression type cable glands
and solder less crimping type tinned copper cable lugs. Minimum size of the power
cable shall not be less than 2.5 sq.mm copper or 4 sq.mm Aluminuim. Minimum size
of control cable shall not be less than 1.5 sq.mm.

Lightning protection system shall comprise minimum 3 vertical air terminations for
each flue liner, horizontal air terminations and minimum 4 Nos. of down conductors
spaced 90 degrees apart routed all along chimney height on external surface and
connected to the earthing system. Down conductors shall be of minimum 50x6 mm
galvanized steel strip. Each down conductor shall be provided with a test link at 1
metre above ground level. Each test link shall be enclosed in a galvanised sheet
steel enclosure. Above ground level earthing and lightning protection system shall
comprise galvanised steel strips. These materials provided at top 12 meters shall
have additional coating of 2 mm thick seamless lead cover and the accessories like
nuts, bolts, washers etc. shall be of stainless steel to take care of corrosion. Chimney
earthing system shall be interconnected to main plant earthing system.

A temporary lightning protection & earthing system shall be provided during
construction of the chimney till a permanent lightning protection & earthing system is
installed. In no case reinforcement bars of Shell should be used as earthing Down
Conductors

Communication system comprising of telephone socket at every internal platform
level and at grade level, necessary wiring installation, a telephone hand set, junction
boxes etc. shall also be provided. Telephone cables shall be of minimum 0.6 mm
diameter annealed high conductivity electro copper conductor, PVC insulated,
twisted, PVC tape wrapped, screened, rip corded, PVC sheathed, conforming to
relevant ITD (Indian Telephones Department) specifications.

All equipment to be supplied shall be of type tested quality. The Caontractor shall
submit for Owner’s approval the reports of all type tests as listed below:

(A) Distribution boards/panels-Degree of protection tests
(B) Aviation lights:

(1) Intensity Test

(2) Degree of protection test

For various equipment, the technical requirements and practices shall conform to the
relevant clauses of the main plant electrical specification.

Rack and Pinion Elevator

A rack and pinion elevator, with a load carrying capacity of 400 kg (min) (passenger
cum goods), cabin floor size of 1100 mm x 1000 mm (min.) and an operating speed
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4.00.00

4.01.00

4.02.00

of 40 m/min. (approx.), shall be provided for travel from the grade level to the top of
the chimney. A landing platform shall be provided at all access/ platform levels. The
elevator shall be of a proven and approved make. Enclosure shall be fabricated from
tubular steel and expanded metal or wire mesh, 2.1 m high (Approx.). A Safety
device comprising of an over speed governor in constant mesh with the rack by
means of a flame hardened steel pinion shall be provided to protect the cab against
over speed during the cab downward motion and the same shall actuate the brake
mechanism and stop the down ward motion gradually. The lift shall be installed using
anchor fasteners. The electrical requirement of the system shall conform to the main
electrical specification. Drive motor shall be of S3 duty class with CDF of 25% and
maximum number of 120 starts per hour in 55 degree Celsius ambient temperature.
The motor shall be provided with internal 220V AC single phase space heaters or an
alternate heating system. The elevator shall be supplied, installed, painted, tested,
commissioned etc. complete with all mandatory spares (as specified in Part-F of this
specification) and operation maintenance manual

Drainage & Water Supply Works
Drainage System:

The drainage arrangements shall be so planned so as to ensure quick disposal of
drainage water without stagnation and / or overflow. It is envisaged to clean the
facility buildings etc. with water periodically.

Minimum 4 nos. down comers shall be provided in each building at corners.

For Conveyors, each down comer shall lead the water / slurry to pit (of 2 Cu.M
capacity) to allow settling of lime/gypsum. The water from the pit shall overflow into
contractor's R.C.C drain, which will lead the discharge finally into owner's drain
routed alongside the nearby road.

For Ball Mill building, Gypsum dewatering building, FGD control room building,
peripheral drains (Brick drains with steel gratings provided around the building) shall
lead the water / slurry to a local pit (of 2 Cu. M. capacity) near each facility to allow
settling. The water from the pit shall overflow into contractor's R.C.C drain, and finally
into owner’s drain routed alongside the nearby road.

In case of Control rooms and M. C. C. buildings Pump houses, etc, water / slurry
coming from down comers shall discharge into peripheral drains (Brick drains with
steel gratings provided around the building) which will lead the water / slurry into
contractors R.C.C drain, which will lead the discharge finally into owners drain
routed alongside the nearby road.

Contractor's scope shall also include construction of necessary culverts under the rail

lines / roads as per railway / I. R. C. standards and approval of Railway culverts from
concern Railway authorities.

Internal and external water supply, drainage etc.

The scope for potable water supply includes all distribution systems, tanks, pipes,
fittings etc. as required and as described here or elsewhere in the specifications.
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL. | Sect
No. | ion/
Part

SUB Clause | Page

SECTION | No. | No. EXISTING

READ AS

Gypsum Storage Shed

The Gypsum storage shed
shall be RCC framed structure
with structural steel work shed
with permanently colour
coated profiled steel sheet roof
and side cladding, grade slab
and RCC foundations etc.
PAR 8 OF | Roof shall be provided with
T-B IV-D 3.07.00 69 | troughed profile permanently
colour coated sheet with slope
of 1 in 5 for quick drainage of
rain water

Gypsum Storage Shed

The Gypsum storage shed shall be
RCC framed structure with RCC/
Brick infill wall (upto Tripper floor)
and structural steel shed with
permanently colour coated profiled
steel sheet roof and side cladding
(above tripper floor). Roof shall
be provided with troughed profile
permanently colour coated sheet
with slope of 1 in 5 for quick
drainage of rain water. (At grade
level Heavy duty paving as
detailed elsewhere in the
specification shall be provided
inside the shed.
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL. | Sect
. SUB Clause | Page
No. II;,:ri SECTION No. No. EXISTING READ AS
4. VI/B | IV-D 3.14.09, | 150f | (iv) The inside surface of |(iv) The inside surface of chimney
69 chimney shell above roof, shell above roof, horizontal
horizontal surface of shell surface of shell at top, underside
at top, underside of of concrete roof slab etc shall be
concrete roof slab, painted with epoxy phenolic
external surface of mini- coating system having total 220
shell above roof etc shall microns DFT.
be painted with epoxy
phenolic coating system
having total 220 microns
DFT.
5. VI/A | 1I-A8 6.00.00, | 8of a) The basic
Annexur | 31 wind speed a) The basic : 47
e-B “Vp” at ten wind speed metres/second
“Vp" at ten
metres
above the
mean
ground level
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ﬁt’ iSoenc7 SUB Clause | Page
) Part SECTION No. No.

-

EXISTING

READ AS
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SL. | Sect
. SUB Clause | Page
No. IF?: rt/ SECTION No. No. EXISTING READ AS
load shall prevail. Number of
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ﬁt’ iSOenc7 SUB Clause | Page
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SL. | Sect
. SUB Clause | Page
No. | ion/ SECTION No. No. EXISTING
Part
e 2

READ AS
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL. | Sect

. SUB Clause | Page
No. g;:ré SECTION No. No. EXISTING READ AS
13. “CRITERIA FOR “CRITERIA FOR EARTHQUAKE
EARTHQUAKE RESISTANT RESISTANT DESIGN OF
DESIGN OF STRUCTURES STRUCTURES AND
A2 Project AND EQUIPMENT” EQUIPMENT” given in “Annexure-
Information 3to 6” to this amendment shall replace
VI/A Lara STPP 5.00.00 | 10 of the contents of Clause 5.00.00,
Stage-| 48 Sub-section- 1I-A2, Part-A Sec-VI,
of Tech. Specification.
14, “CRITERIA FOR “CRITERIA FOR EARTHQUAKE
EARTHQUAKE RESISTANT RESISTANT DESIGN OF
DESIGN OF STRUCTURES STRUCTURES AND
1I-A10 AND EQUIPMENT” EQUIPMENT” given in “Annexure-
Project 2107 7” to this amendment shall replace
VI/A | Information | 5.00.00 | ca, the contents of Clause 5.00.00,
Barh STPP Sub-section- 1I-A10, Part-A Sec-
Stage-| VI, of Tech. Specification.
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SL. | Sect
. SUB Clause | Page
No. IF?: rtl SECTION No. No. EXISTING READ AS

- F- shell bo.mads avallbls

iF
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ﬁt’ iSoenc7 SUB Clause | Page
) Part SECTION No. No.

EXISTING

READ AS
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READ AS

SL. | Sect
. SUB Clause | Page
No. ';“’ SECTION | No. | No. EXISTING
art
19. | Secti 2.00.00 | 30of
on 30
\Wi
Part
A
20. | Secti 10.00.00 | 31 of
on 31
\Wi
Part
A
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SL. | Sect SUB Clause | Page

No. | ion/
Part SECTION No. No.

EXISTING

21. | Seci - 48 of
on 48

\Wi
Part

READ AS

22.
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ﬁt’ iSoenc7 SUB Clause | Page
) Part SECTION No. No.

EXISTING

READ AS

Lo
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL.

Sect

to adjoining columns and
beams.Contractor shall have
option to use tubular steel
sections for roof truss only.
Verticalbracings  shall be
provided only on four sides
along the periphery. Grade
slab with0.9m height one brick
thick wall plastered on both
side at periphery shall be
provided for all transfer
houses.

. SUB Clause | Page
No. |I;>anr£ SECTION No. No. EXISTING READ AS
24. | Secti | Sub- 3.03.00, | 6 of | The over ground portion of the | The over ground portion of the
on Section-IV- Para-1 69 | transfer house shall be framed | transfer house shall be framed
VI/ | D Civil structure..............oooinll structure.................l Bric
Part | Works ...Brick wall cladding shall be | k wall cladding shall be supported
B supported on encased wall | on encased wall beams and
beams and suitably anchored | suitably anchored to adjoining

columns and beams. Vertical
bracings shall be provided only on
four sides along the periphery.
Grade slab with0.9m height one
brick thick wall plastered on both
side at periphery shall be provided
for all transfer houses.
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL.

Sect

staircases , Stringers shall be
of rolled steel channel
(minimumISMC 250) and tread
shall be of steel gratings. Out
side  stairs to transfer
points/crusher house shall be
open type. Minimum 50 x 50 x
6 mm size angles with lugs
shall be provided as edge
protection for treads of stairs in
underground TP's.

. SUB Clause | Page
No. II;,:ré SECTION No. No. EXISTING READ AS
25. | Secti | Sub- 3.04.00, | 7of | The crusher house shall be | The crusher house shall be framed
on Section-IV- Para-1 69 | framed structure.................. structure..................
vi/ |DCivil | || Adequate steel doors | ............ Adequate steel doors and
Part | Works and windows for natural | windows for natural lighting and
B lighting and ventilation shall be | ventilation shall be provided.
provided. Contractor shall | Vertical bracings shall be provided
have option to use tubular | only on four sides along the
steel sections for roof truss | periphery.
only. Vertical bracings shall be
provided only on four sides
along the periphery.
26. | Secti | Sub- 3.09.00, | 8of |Al floors of transfer | All floors of transfer points/crusher
on Section-IV- Para-1 69 | points/crusher houses and | houses and other facility buildings
VI/ | D Civil other facility buildings shall be | shall be
Part | Works accessible through staircase. | accessible  through  staircase.
B | e For steel | ..ooiiiiiil For steel staircases,

Stringers shall be of rolled steel
channel (minimumISMC 250) and
tread shall be of steel gratings. Out
side stairs to transfer
points/crusher house shall be open
type. However sheeting shall be
provided at the top. Minimum 50
x 50 x 6 mm size angles with lugs
shall be provided as edge
protection for treads of stairs in
underground TP's.
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL.

Sect

. SUB Clause | Page

No. II;,:ré SECTION No. No. EXISTING READ AS

27. | Secti | Sub- 3.01.00, | 3 of |Plinth protection along with | Plinth protection along with drains
on Section-IV- | Para-11 69 | drains shall be provided along | shall be provided along the Hopper
VI/ | D Civil the Hopper complex. complex. However, minimum 5m
Part | Works However, 5m wide paving shall | wide paving shall also be provided
B also be provided around | around machinery hatches and

machinery hatches. Truck hopper.

28. | Secti | Sub- 24.00.00 | 42 of | CONCRETE CONCRETE
on Section-IV- ) 69 | c) M35- For spring supported | ¢c) M35- For spring supported RCC
VI/ | D Civil RCC deck deck and rail load bearing
Part | Works structure (if applicable).
B
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL. | Sect
. SUB Clause | Page
No. ;): rtl SECTION No. No. EXISTING READ AS

90555 o comant con

a) Spring supported decks of
limestone crusher
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ﬁt’ iS:ncf SUB Clause | Page
) Part SECTION No. No.

EXISTING

READ AS
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ﬁt’ iSOenc7 SUB Clause | Page
) Part SECTION No. No.

EXISTING

READ AS
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ﬁt’ iSOenc7 SUB Clause | Page
) Part SECTION No. No.

EXISTING

READ AS
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ﬁt’ iSOenc7 SUB Clause | Page
) Part SECTION No. No.

EXISTING

READ AS
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL.
No.

Sect
ion /
Part

SuB
SECTION

Clause
No.

Page
No.

EXISTING

READ AS

Only fly ash bricks shall be used in
all construction. ks shall be
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL. | Sect
. SUB Clause | Page
No. |I;>n/ SECTION No. No. EXISTING READ AS
art
32. | SEC | SUB- 9.05.00 19 of | Bidder shall clearly bring out in | Bidder shall clearly bring out in the
TION | SECTION- 27 the proposal the redundancy | proposal the configuration diagram,
-VI, | llI-C5 feature along with configuration | single line diagram and datasheets etc.
PAR | PLC BASED diagram, single line diagram and | & this shall be finalized subject to
T-B CONTROL datasheets etc. & this shall be | employer's approval during detail
SYSTEM finalized subject to employer’s | engineering.
approval during detail
engineering.
. . Configuration B :
Configuration B : UPS system shall consist of 1 x 100%
UPS system shall consist of 1 X | charger and inverter with input
100% charger and inverter, 1 X | isolation transformer, 1 x 100% Ni Cd
100% Ni Cd Battery Bank for 1 | Battery Bank for 1 hour, Bypass Line
hour, Bypass Line Transformers | Transformers and Voltage Stabilizer,
and Voltage Stabilizer, static | static switch, manual bypass switch, 2
switch, manual bypass switch, 2 x | x 100% ACDB, 1x100%
100% ACDB, 1x100% | Microprocessor  controlled  Battery
Microprocessor controlled Battery | Health Monitoring System (BHMS) and
Health Monitoring System | other necessary protective devices and
(BHMS) and other necessary | gccessories.
protective devices and
SEC accessories.
TI\C/)lN 18 of UPS Configuration-B drawing 0000-
— VI, Tendgr 53 (Of SCthe . of UPS system 999-POI-A-019C updated.
PAR | drawing C&l PDF) Configuration-B  Drg. no. 0000-
T-E 999-POI-A-019C
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

READ AS

1.00.00 e) Scope defined in
PART-A read in conjunction with
PART-B has to be provided for
each station (i.e. 11 sets for 11
stations) under LOT-1A package.
The scope detailed hereunder in
the following clauses is for one
set.

Standard configuration drawing for
PLC based offsite control system.
Tender drawing no. 0000-151-
POI-A-013 (Rev no. B).

SL. | Sect
. SUB Clause | Page
No- | fon/| SEcTION | No. No. 2Llde
art
33. | SEC | SUB- 10f8
TION | SECTION- | New
—vi, |llICCal clause
PAR 1.00.00
T-A e)
34. | SEC | Tender 13 of | Standard configuration
TION | drawing 53 (of | drawing for PLC based offsite
- VI, | C&l PDF) | control system.
PAR drawing no. 0000-151-POI-A-
T-E 013 (Rev no. A).
35. | SEC | SUB- New 40f8 |-
TION | SECTION- | clause
- VI, | lliC C&l 2.07.00
PAR
T-A

2.07.00 Contractor shall provide
one no. of Hand held HART
calibrator per generating unit.

LOT 1A PROJECTS
FLUE GAS DESULPHURISATION (FGD)SYSTEM PACKAGE
BIDDING DOCUMENT NO.: CS-0011-109(1A)-2

AMENDMENT NO.
CS-0011-109(1A)-2-AMDT-03(T)

Page 24 of 117




AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL. | Sect
. SUB Clause | Page

No. |I;>anr£ SECTION No. No. EXISTING READ AS

36. | SEC | SUB- New 70f8 |- 6.08.00 Binary and modulating
TION | SECTION- | clause controls of complete Flue gas
—VI, | IIC c&l 6.08.00 desulphurization system, associated
PAR material handling systems etc. and

other systems being provided under
T-A the contract shall be implemented in
PLC. The PLC based Control System
shall have separate process blocks
for unitised system and one process
block for common system including
material  handling system. For
example in KUDGI-I (3x800MW), the
PLC based control system shall have
following process blocks:

(i) Unit-1 FGD and associated system
(i) Unit-2 FGD and associated system

(iii) Unit-3 FGD and associated
system

(iv) Common system including
material handling systems.

37. | SEC | SuB- 16 Coriolis Flow Transmitter: Coriolis Flow Transmitter:
TION | SECTIONI- 1 g 0900 | OF | Viscosity range of Fluid  0- | Viscosity range of Fluid ~ 0-500cst
- VI, ME,ASURING 34 500cst for HFO. for HFO.
PAR | INSTRUMEN
T-B TS
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

system being provided under
the contract located in FGD
control room. One OWS shall
also be provided with
capabilities of programming
station of PLC and Human
Machine Interfface  system
(EWS cum OWS). The PLC
configuration drawing.........

SL. | Sect
. SUB Clause | Page

No. :;)ar\r{ SECTION No. No. EXISTING READ AS

38. | SEC | SUB- 70f8 [6.01.00 ... on as | 6.01.00 teeeeee.... ON @S required
TION | SECTION- required basis (to be decided | basis (to be decided during detail
- VI, | lic cal during detail Engineering) for | Engineering) ~ for controlling and
PAR 6.01.00 controlling and monitoring of monitoring thhe FGD and associated
T-A the FGD and associated system being provided under the

contract located in FGD control room.
One OWS shall also be provided with
capabilities of programming station of
PLC and Human Machine Interface
system (EWS cum OWS). However,
bidder to consider minimum quantity
of OWS and OWS cum EWS as
follows:

a) OWS (placed in FGD control
room)-(N+1) where N is the total
number of generating units per
project under this package.

b) OWS cum EWS (placed in FGD
control room)-ONE (1)

c) OWS (placed in central control
room of each generating unit)-TWO
(2).

The PLC configuration drawing.........
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL.

Sect

. SUB Clause | Page
No. g):ré SECTION No. No. EXISTING READ AS
39. | SEC | SUB- New 7 of 8 6.09.00 The Bidder shall provide
TION | SECTION- |clause | | . maintenance services of complete
- VI, | llIC C&l 6.09.00 control System under a
PAR comprehensive Annual
T-A Maintenance Contract (AMC) for
period of three year after Warranty
period.
16.01.00 The Bidder shall | 16.01.00 The Bidder shall provide
SUB- provide maintenance services | Maintenance services of complete
SEC | SECTION- of complete control System | control  System  under  a
TION | 11I-C5 under a  comprehensive | COmprehensive Annual
-VI, | pLC 26 of | Annual Maintenance Contract | Maintenance Contract (AMC) for
PAR | BASED 16.01.00 | 27 (AMC) for period of one year | Period of three year after Warranty
T-B | CONTROL after Warranty period and | Period.
SYSTEM thereafter AMC for only
hardware support for next two
years.
40. | SEC | Tender 19 Instrumentation/control/power | Instrumentation/control/power
TION | drawing and supply cabling diagram Drg | supply cabling diagram Drg No.
- VI, | C&l 20 of | No. 0000-101/102-POI-A-021 | 0000-101/102-POI-A-021 Sheet 1
PAR 53 (of | Sheet 1 of 3 and sheet 2 of 3 of 3 and sheet 2 of 3 updated.
TE PDF)
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL. | Sect
. SUB Clause | Page
No. II;,:r{ SECTION No. No. EXISTING READ AS
41. | SEC | SuB- 70of 8 New |- 6.10.00 Contractor shall provide
TION | SECTION- claus control desk placed in FGD control
- VI, | llIC C&l e room, meeting specification
PAR 6.10. requirements stipulated in clause
T-A 00 10.04.00, PART-B, Sub Section
[1I-C5 of technical specification.
Contractor shall also provide a
control desk for each generating
unit, of  length 2 meter
aesthetically matching with the
existing control desk of main plant
Central Control Room (CCR) for
placing FGD OWS in main plant
CCR.
42. | SEC | Tender 5 of | Tender drawing no. 0011-109-POM- |(NOTE 13 and 17 deleted
TION | drawing 53 (of A-001(a): .Schemg of FGD Absorber
— VI, PDF) system (Single unit)
PAR Tender drawing no. 0011-109-POM- | (NOTE 13 and 17 deleted
T-E 6 of | A-001:
53 (of Scheme of FGD Absorber system
PDF) (For two units)
LOT 1A PROJECTS AMENDMENT NO. Page 28 of 117
FLUE GAS DESULPHURISATION (FGD)SYSTEM PACKAGE CS-0011-109(1A)-2-AMDT-03(T)

BIDDING DOCUMENT NO.: CS-0011-109(1A)-2




AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL. | Sect
. SUB Clause | Page
No. Ilg:r{ SECTION No. No. EXISTING READ AS
43. | SEC | SuB- 30of3 | 1.14.00 Control & | 1.14.00 Control &
TION | SECTION- | 1.14.00 Instrumentation Instrumentation
—VI, | IV Terminal
PAR pomts_ and a) Employer's marshalling | a) Employer's marshalling
T-A | exclusions cabinets for hardwired signal | cabinets for hardwired signal
exchange  with Employer | exchange with Employer system.
system. b) Employer’s station wide
b) Instrument air at one | LAN switch.
point (if required). c) One (1) no. 240V, single
c) One (1) no. 240V, | phase, 50 Hz feeder per unit for
single phase, 50 Hz feeder per | meeting the wunregulated AC
unit for meeting the | power supply requirement for
unregulated AC power supply | illumination, heating, ventilation,
requirement for illumination, | and utility outlets, etc. at bidder's
heating, ventilation, and utility | Employer’'s Power supply
outlets, etc. at bidder's Power | distribution panel.
supply distribution panel.
d) Two (2) 415V, 3 -
phase 3 wire, 50 Hz feeder for
each set of the bidder's 24 V
DC system.
44. | SEC | SUB- NOTES:- NOTES:-
TION | SECTION- | 11.07.00 | 30 01.  Hot extractive sampling | 01.  Hot extractive sampling
= VI, | 1I-C2, Note 1 OF type/ Dilution extractive type | type/ Dilution extractive type
PAR | MEASURIN 34 systems shall be provided with | systems shall be provided with
T-B G dual sample probes along with | dual sample probes along with all
:\II\ITSSTRUME all required accessories such | required accessories such as
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL. | Sect
. SUB Clause | Page
No. II;,:r{ SECTION No. No. EXISTING READ AS
as redundant heavy duty | redundant heavy duty pumps with
pumps with continuous rated | continuous rated motors, moisture
motors, moisture detection | detection facility, pre-fabricated
facility, pre-fabricated heated | heated (for sampling type only)
(for sampling type only) | sample lines from probes to
sample lines from probes to | analyser panel, solenoid valves,
analyser  panel, solenoid | filters, coolers along with level
valves, filters, coolers along | switch in gas coolers for auto
with level switch in gas coolers | draining purpose and flow meter
for auto draining purpose and | etc as applicable. Alternatively,
flow meter etc as applicable. permeation based dryer (located
near the tapping point) may also
be provided in place of sample
cooler.
45. | SEC | SUB- 45 of | 1.25.00 CONTROL AND | 1.25.00 CONTROL AND
TION | SECTION- | 12500 |61 INSTRUMENTATION INSTRUMENTATION  (EXCLUDING
- VI, |V, AIR CONDITIONING AND
VENTILATION SYSTEM,
'|F3§A\R gﬂ;;][fjeitory COMPRESSED AIR SYSTEM, FIRE
DETECTION AND PROTECTION
SYSTEM. For mandatory spare of
these systems, refer mandatory spare
clauses specified under respective
systems)

LOT 1A PROJECTS
FLUE GAS DESULPHURISATION (FGD)SYSTEM PACKAGE
BIDDING DOCUMENT NO.: CS-0011-109(1A)-2

AMENDMENT NO.
CS-0011-109(1A)-2-AMDT-03(T)

Page 30 of 117




AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL. | Sect
. SUB Clause | Page
No. |I;>n/ SECTION No. No. EXISTING READ AS
art
46. | SEC | SUB- 6.07.00 | | e UPS of suitable | .................... UPS  of  suitable
TION | SECTION- 7 of 8 capacity for the intended | capacity for the intended application
—VI, | IIC c&l application meeting the | meeting the requirements  of
PAR requirements of Technical | Technical Specifications as per CI.
Specifications as per Cl. No. | No. 9.05.00, Part B, IlI-C5. Contractor
T-A 9.05.00, Part B, I1I-C5. shall provide Mini UPS for 01 (one)
Contractor to note that | no. of OWS cum EWS.
UPS of configuration C is Contractor to note that UPS
acceptable only upto 5 KVA. In | of configuration C is acceptable only
case the consolidated load | upto 5 KVA. In case the consolidated
requirements.................. load requirements..................
47. | SEC | SUB- 70f8 |- Output redundancy is applicable for
TION | SECTION- | New 10% of drives distributed in various
—VI, | IIC c&l clause functional groups (Exact application
shall be finalized during detailed
'IP'I?\AR 6.11.00 engineering).
48. | SEC SUB- 3 of 16. Adjustmen | From  hand 16. | Adjustm | From hand held
TION | SECTION- 34 t/calibratio | held HART ent/calib | HART
- VI, 111-C2 2.01.00 n/maintena | calibrator/ ration/m | calibrator/
PAR | MEASURIN (16) nce centralized aintenan | centralized PC
T-B G PC based ce based system
system  (as (as applicable).
INS{E‘T\"gME applicable).
49, | Part | Sub
B Section-I- 6.02.03 Each silo shall be provided | Each Silo shall be provided with
(1= | M1 21 of | with sufficient no. of level | minimum 02 no. of Level
Secti 51 transmitters. transmitters per silo.
on VI
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL. | Sect
. SUB Clause | Page
No. |I;>anr£ SECTION No. No. EXISTING READ AS
50. | SEC | guB sNO i | 21 °f | pM COOLING (NORMALLY FGD DM (Primary) Cooling water
T'\?IN SECTION |, CLNO.|?* | WORKING) WATER PUMP | PUmP (all l‘."’o”"”gtp“mps) e
—Vh v 5.00.00 ONE (1) TO SUPPpLY |SupPPly coolng water on  he
PAR COOLING WATER ON THE | Primary (DM) side of the plate type
T-A PRIMARY (DM) SIDE OF THE | oat exchanger in ihe closed loop
PLATE TYPE HEAT | €quipment cooling water system.
EXCHANGER IN THE
CLOSED LOOP EQUIPMENT
COOLING WATER SYSTEM.
51. | SEC | Sub section | S.No xiii | 21 of FGD Auxiliary (Secondary)
TION | VI CL.NO. |24 I(AI\\IU(;(I%\I/IQTIY WCOOR?<LI:\II\I(§;) Cooling water pumps (all working
- VI, 5.00.00, pumps) to supply cooling water on
WATER PUMP ONE (1) TO .
PAR SUPPLY COOLING WATER the secondary side of the plate
ON THE SEGONDARY SDE | Ope et excherge for D
OF THE PLATE TYPE HEAT | ®aUP 9 ystem.
EXCHANGER IN THE
CLOSED LOOP EQUIPMENT
COOLING (UNIT AUXILIARY)
WATER SYSTEM.
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

commercial bid. Bidder shall
bring out all necessary
modification and relocation of
existing facilities, if required,
along with proposed Layout
submitted with the bid. In the
absence of this, the bid shall
be deemed incomplete and
may be liable for rejection.

SL. | Sect
. SUB Clause | Page
No. :;):r: SECTION No. No. EXISTING READ AS
52. | SEC | Sub section | 1.06.00 |2 of 3 FOR GYPSUM WASHING For Gypsum washing, contractor
TION | IV CONTRACTOR SHALL TAKE’ shall take a tap off suitably from
- VI, A TAP OFF SUITABLY FROM the existing HVAC header (HVAC
PAR THE EXISTING HVAC make up pump discharge)
T-A HEADER (HVAC MAKE UP available along C-row at CD bay
PUMP DISCHARGE) rack' for meeting the water
AVAILABLE ALONG C-ROW requirement of gypsum washing.
AT CD BAY RACK FOR The' water quantl"cy and pressure
MEETING THE WATER available at TP will be 20m3/hr &
REQUIREMENT OF GYPsUM | 4 Ksc (gauge) wit FGL (approx.)
WASHING. THE PRESSURE | "espectively.
AVAILABLE AT TP WILL BE 4
KSC (GAUGE) WRT FGL
(APPROX.).
53. | VI [IlI-AS (102017 |[of6 | Based on site visit, bidder
F shall  submit layout for
Limestone handling plant &
Gypsum handling facilities
along with their techno-
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

Unloading Hopper, complete
with all mechanical, electrical
and C&l, civil & structural
works for unloading Limestone
by truck tipplers.

TWO (2) NUMBERS BOX
FEEDERS/ BULK-MATERIAL

RECEIVING UNIT/
UNDERGROUND TRUCK
UNLOADING  HOPPER /

SURFACE FEEDER, FOR
UNLOADING OF LIMESTONE
FROM  TRUCKS/  SELF-
TIPPLING TRUCKS/ LOADER
SHOVELS, COMPLETE WITH

SL. | Sect
. SUB Clause | Page
No. g):r{ SECTION No. No. EXISTING READ AS
required, along with proposed
Layout submitted with the bid. In
the absence of this, the bid shall
be deemed incomplete and may
be liable for rejection.
54. | Secti | llI-A5 2.01.01 | 2 of 6 | Lime stone received through | Lime stone received through
on- Road shall be unloaded by | Road shall be unloaded by Two
VI, Two (2) numbers Truck | (2) numbers Truck Tipplers each
Part Tipplers each of minimum 20T | of minimum 40T capacity (Gross
A capacity to discharge | weight 60 T minimum) to
Limestone on to Box Feeders/ | discharge Limestone on to Box
Surface Feeders/ Truck | Feeders/ Surface Feeders/ Truck

Unloading Hopper, complete with
all mechanical, electrical and C&l,
civii & structural works for
unloading Limestone by truck
tipplers.

Two (2) numbers Box Feeders/
Bulk-material Receiving Unit/

Hopper/ Surface feeder, for
unloading of limestone from
trucks/ self-tippling trucks/ loader
shovels, complete with drives,
accessories all mechanical,
electrical and C&l, Civil &
structural works, including its
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL. | Sect
No. | ion/
Part

SUB Clause | Page

SECTION No. No. EXISTING READ AS

DRIVES, ACCESSORIES ALL | supporting foundations etc. This
MECHANICAL, ELECTRICAL | unit shall feed limestone onto the
AND C&l, CIVIL & | conveyor before Limestone
STRUCTURAL WORKS, | crusher house.

INCLUDING ITS
SUPPORTING
FOUNDATIONS ETC. THIS
UNIT SHALL FEED
LIMESTONE ONTO THE
CONVEYOR BEFORE
LIMESTONE CRUSHER
HOUSE.

55. -- -- -- -- Vibrating Feeder Vibrating Screening Feeder

Vibrating  (Grizzly/Screening)
Feeder

Vibrating Grizzly/Screening
Feeder

Vibrating grizzly Feeders

Vibrating Screen Feeder
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL. | Sect
. SUB Clause | Page
No. g):ri SECTION No. No. EXISTING READ AS
56. | Secti | llI-A5 2.01.07 | 3 of 6 | Crushed limestone Reclaim Crushed limestone Reclaim
on- Hopper (RH) /Silo............... Hopper (RH) /Silo............... For
VI, For Limestone storage shed Limestone storage shed and for all
Part and for all buildings, other buildings, other equipment such
A equipment such as DS system, | as Dry type Dust Extraction
ventilation system, drinking system, ventilation system,
water system, drainage system | drinking water system, drainage
etc. as specified elsewhere in | system etc. as specified
the specification. elsewhere in the specification.
Secti | I-M6 4.11.3 15 of | The Contractor ................... The Contractor ................... For
on- (v) 73 For specification of dust specification of Dry type Dust
VI, suppression equipment for Extraction System for paddle
Part paddle feeder, refer relevant feeder, refer relevant Sub-section
B Sub-section of this of this Specification.
Specification.
Secti | I-M6 4.13.7 19 of | Hoists with monorail of Hoists with monorail of adequate
on- 73 adequate capacity shall be capacity shall be provided in the
Vi, provided in the service service water/dust-suppression/
Part water/dust suppression/ potable water pump houses.
B potable water pump houses.
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL.

Sect

accessories and electrical to
serve various floors of lime
stone crusher house.

. SUB Clause | Page
No. II;,:ré SECTION No. No. EXISTING READ AS
57. | Secti | llI-A5 2.01.28 |5 0f6 | Minimum one (1) no. Weighing | Minimum one (1) no. Weighing
on- Bridge for Road trucks / Bridge of capacity 100 MT for
VI, Tipplers shall be provided Road trucks / Tipplers shall be
Part each in Limestone unloading provided each in Limestone
A area and in Gypsum Loading unloading area and in Gypsum
area. Loading area.
58. | Secti | llI-A5 2.01.19 |4 of 6 | One (1) number of passenger | One (1) number conventional
on- cum goods elevator with enclosure type passenger cum
VI, drives, all electrical, goods elevator having capacity
Part mechanical, civil, structural & of 16 persons (1088 kg)
A associated foundation works, complying to 1S:14665 (latest

edition) with drives, all electrical,
mechanical, civil, structural &
associated foundation  works,
accessories and electrical to serve
various floors of lime stone
crusher house. Staircase access
for machine room shall also be
provided by the bidder.
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL.

Sect

consumption of minimum 7
days at Design point
(Generation of all units to be
considered). A reclaim hopper
shall be provided below the
limestone storage shed for the
entire length of the stockpile.
Alternatively, suitable number
of Limestone Storage Silos to
store limestone equivalent to
consumption of minimum 7
days. Suitable number of Belt
feeders below silos shall be

. SUB Clause | Page
No. g):ré SECTION No. No. EXISTING READ AS
59. | Secti | lII-A5 3.03.00 |6 of6 | Minimum four (2) Nos. sump Minimum four (4) Nos. sump
on- pumps in gypsum storage pumps in gypsum storage shed
VI, shed complete with motors, complete with motors, local control
Part local control panel, level panel, level switches, individual
A switches, individual discharge | discharge piping with fittings and
piping with fittings and valves | valves upto Bottom Ash Slurry
to nearest plant drain Sump.
including pipes etc. up to
disposal point.
60. | Secti | llI-A5 2.01.11 | 3 of 6 | One number of covered One number of covered storage
on- storage shed for crushed shed for crushed limestone. The
VI, limestone. The storage shed storage shed shall be sufficient to
Part shall be sufficient to store store limestone equivalent to
A limestone equivalent to consumption of minimum 7 days

at Design point (Generation of all
units to be considered) or 5000
MT (wherever Railway Rake
unloading is envisaged)
whichever is higher. A reclaim
hopper shall be provided below
the limestone storage shed for the
entire length of the stockpile.
Alternatively, suitable number of
Limestone Storage Silos to store
limestone equivalent to
consumption of minimum 7 days
at Design point or 5000 MT
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL.

Sect

xxix. Power consumption of
Mechanical vapour
Compressor divided by the
number of units in the projects,
in case ZLD system is
provided

The equipment’s listed above
for
calculating..........ccoveiiiennn.
power consumption.

. SUB Clause | Page
No. II;,:r{ SECTION No. No. EXISTING READ AS
provided taking feed from silo | (wherever Railway Rake
and discharging onto onward unloading is envisaged)
conveyors/ Bucket elevators. whichever is higher. Suitable
number of Belt feeders below silos
shall be provided taking feed from
silo and discharging onto onward
conveyors/ Bucket elevators.
61. | Secti | VI 5.00.00 |20 of | AUXILIARY POWER AUXILIARY POWER
on- 24 CONSUMPTION(PA) FOR CONSUMPTION(PA) FOR EACH
VI, EACH PROJECT PROJECT
Part The unit auxiliary power The unit auxiliary power
A consumption consumption

xxix. Power consumption of
Mechanical vapour Compressor
divided by the number of units in
the projects, in case ZLD system
is provided.

xxx. a) Power consumption of
lime stone unloading,
conveying, crushing , storage &
reclaiming system (Single
stream) except Lighting, Hoists,
sampling unit, Sump Pumps,
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL. | Sect
. SUB Clause | Page
No. II;,:r{ SECTION No. No. EXISTING READ AS
Note: Elevators, DE, Ventilation, SW
System, Potable water system —
1. The for road unloading system (if
bidder..........cccce... approva | only road unloading system is
l. provided)
2. The
equipments.................. or
consumption. b) Power consumption of lime

stone conveying (starting from
feed point from existing Coal
Handling Plant), crushing,
storage & reclaiming system
(Single stream) except Lighting,
Hoists, sampling unit, Sump
Pumps, Elevators, DE, Ventilation,
SW System, Potable water system
— for Indian Railway’s unloading
system.

xxxi. Power consumption of
Gypsum conveying system
(Single Stream) except Lighting,
Hoists, sampling unit, Sump
Pumps, Elevators, DE, Ventilation,
SW System, Potable water
system.

The equipment’s listed above for
calculating..............coooeiinil po
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL. | Sect
No. i:n / SES(‘:L%FON C'ﬁg_‘c‘e P;g_e EXISTING READ AS
art
wer consumption.
Note:
1. The
bidder................... approval.
The equipments..................
consumption.
62. | Secti |V 10.00.00 | 21 of LIMESTONE AND GYPSUM
on- 26 | LIMESTONE HANDLING HANDLING PLANTS
VI, PLANT
Part
A
63. | Secti 10.01.00 | 21 of . . a. Rated capacity of
on- 26 Rated_ capacity of L|mest_on_e Limestone handling system from
Vi, handling system from existing existing CHP shall be 1200
Part CHP shaI_I be 1200 TPH upto MTPH upto crushed limestone
A crushed limestone storage storage  system Rated
system. Belt speed of capacity of ' all other
conveyors shall not be more Limestone Handling
than 3.4 m/s. Conveyors shall be 150 MTPH
(min).
b. Rated capacity of
Limestone handling system
for truck unloading and
reclaim conveyors from
storage shed/silo to limestone
mill bunkers shall be 150
MTPH (min).
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

Rated capacity (corresponding
to CHP capacity) shall be
guaranteed capacity for
100% duty equipment.
For 50% duty equipment
design capacity shall be
guaranteed capacity.

For purpose of guaranteed
power consumption rated
capacity shall be considered in
either case.

SL. | Sect
. SUB Clause | Page

No. | ion/ EXISTING READ AS
Part SECTION No. No.

C. The rated capacity
of all Gypsum handling
conveyors shall be 150MTPH.

Belt speed for 1200 MTPH

conveyors shall not be more than

3.4 m/s, and belt speed for 150

MTPH conveyors shall not be

more than 2.0 m/s

Secti |V 10.02.00 | 21 of
64. on- 26 All  conveyors shall be | All conveyors shall be designed
VI designed for 110% of rated | for 110% of rated capacity.
b .t .
Pzrt capacty Rated capacity (corresponding to

LHP&GHP capacity) shall be
guaranteed capacity for

100% duty equipment. For
50% duty equipment design
capacity shall be guaranteed
capacity.

1. For purpose of
guaranteed power consumption
rated capacity shall be
considered in either case.
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL.

Sect

i) The limestone delivered to
power station shall be of size
250mm and below. However,
occasionally 1-2% coal of 400
mm lump size may also be
encountered.

ii) Due to open cast method of
mining involved, the coal may
contain shale and sand stone
as high as 20%. Also
occasionally, metal pieces like
broken shovel teeth, brake

shoe, wires etc. may also
come along with coall
Limestone.

iv) The coal / limestone as
received’ shall contain varying

No. |ion/ | (oo | Clause | Fage EXISTING READ AS
Part ’ ’
Secti | V 10.03.00 | 21 of
65. oenc_l 26 2x100 %( one working + one | 2x100 %( one working + one
VI standby) conveying stream | standby) conveying stream shall
Pa,rt shall be provided in the CHP. be provided in the LHP&GHP.
A
Secti | V 10.06.00 | 22 of
66. oenc_l e) 26 e) The following aspects shall | €) The following aspects shall be
VI be taken care of coal /| taken care of limestone:
’ li .
Pzrt imestone i) The limestone delivered to

power station shall be of size
250mm and below. However,
occasionally 1-2% limestone of
400 mm lump size may also be
encountered.

i) Due to open cast method of
mining involved, the limestone
may contain shale and sand stone
as high as 20%. Also occasionally,
metal pieces like broken shovel
teeth, brake shoe, wires etc. may
also come along with limestone.

iv) The limestone as received’
shall contain varying percentage
of fines. This may form adhesive
lumps particularly during monsoon
when surface moisture is at its
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

Degree Centigrade Ambient
temp. for Electric Motors

a) For conveyors of belt
conveyor systems

*120% of actual power
at drive motor output
shaft at  specified
design capacity

SL. | Sect
. SUB Clause | Page
No. Ilg,:r{ SECTION No. No. EXISTING READ AS
percentage of fines. This may | maximum value. The sizing and
form adhesive lumps | selection of all equipment shall
particularly during monsoon | take care of above.
when surface moisture is at its
maximum value. The sizing
and selection of all equipment
shall take care of above.
67. | Secti |V 10.08.00 | 22 of . . . . . .
on- 26 Drive equipment Rating Drive equipment Rating
Vi, Continuous  Motor  Rating | Continuous Motor Rating (Name
Pzrt (Name Plate Rating) at 50 | Plate Rating) at 50 Degree

Centigrade Ambient
Electric Motors

temp. for

a) For conveyors of Dbelt
conveyor systems

*110% of actual power at
drive motor output shaft at
specified design capacity
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL.

Sect

150TPH rated conveying
capacity (LHP &GHP)

(d) Maximum type of pulleys
permitted based on pulley
diameter and shaft diameter
shall be limited to three (3)
nos. These shall comprise of
two (2) nos. drive pulleys &
one (1) no. for all balance
pulleys excluding tripper &
SS pulleys.

. SUB Clause | Page
No. II;,:ré SECTION No. No. EXISTING READ AS
68. | Secti |V 10.11.00 | 23,24 | Belting and Pulleys for 1200 Belting and Pulleys for 1200 TPH
on- of2z6 |TPH | ..
v, e,
Part | | | Belting and Pulleys for 150TPH
A Belting and Pulleys for | rated conveying capacity (LHP

&GHP)
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL.

Sect

storage............... 7 days.

Further approval........... of the
pulley diameters.

Maximum type of pulleys
permitted based on pulley
diameter and shaft diameter
shall be limited to five (5).
These shall comprise of two
(2) nos. drive pulleys and
three (3) nos. for all balance
pulleys. Pulleys for Belt

. SUB Clause | Page
No. II;,:r{ SECTION No. No. EXISTING READ AS
69. | Secti |V 10.13.00 | 24 of Maximum type of pulleys
on- 26 2x100 %( one working + one | permitted based on pulley
VI, standby) conveying stream | diameter and shaft diameter shall
Part shall be provided in the | be limited to five (5) nos. These
A limestone and gypsum | shall comprise of two (2) nos.
handling system. drive pulleys & three (3) no. for all
balance pulleys excluding tripper
& SS pulleys.
70. | Secti |V 10.14.00 | 24 of | The covered storage shed/silo | The covered storage shed/silo for
on- 26 for limestone shall be sufficient | limestone shall be sufficient to
VI, to store limestone equivalent store limestone equivalent to
Part to consumption of minimum 7 | consumption of minimum 7 days
A days. The covered at Design point (Generation of

all units to be considered) or
5000 MT (wherever Railway
Rake unloading is envisaged)
whichever is higher. The
covered storage............... 7
days.

At least One third ( 1/3 rd) of
total stipulated crushed
limestone storage shall be
considered in the hopper, if
applicable, and hopper length
shall be equal to stockpile
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL.

Sect

Screening Feeder at crusher
house.

. SUB Clause | Page
No. II;,:r{ SECTION No. No. EXISTING READ AS
Feeder, fixed &travelling | length placed along the tripper
tripper, SS pulleys & S/R | centerline.
pulleys are not included in
the above categories. Further approval....... of the pulley
diameters.
71. | Secti |V 10.15.00 | 25 of . .
on- 26 Dust extraction system Dust extraction system
;/Iﬁ Type: Venturi scrubber type Type: Venturi scrubber type
a
A Location: Belt feeder after I .
crusher Py Vibrating Location: Truck un-loading

points, Junction Towers
(limestone/ gypsum discharge
& receipt points), limestone
crusher house (including belt
feeder & vibrating screening
feeder) and lime stone/gypsum
storage Shed/Silo.
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL. | Sect
. SUB Clause | Page
No. g):r{ SECTION No. No. EXISTING READ AS
72. S(.)enc_tl v 10.18.00 gg of Chutes: Chutes:
Vi, Minimum clear cross section of | Minimum clear cross section of
Part chute: 1000 mm X 800 mm | chute: 1000 mm X 800 mm
A (inside both ways) (inside both ways) for 1200 mm
Belt Width.
Minimum clear cross section of
chute: 900 mm X 600 mm (inside
both ways) for 800 mm Belt
Width.
73. | Secti |V 11.00.00 | 25 of | LIMESTONE HANDLING
on- 11.01.00 | 26 & | PLANT AND GYPSUM Deleted
VI, 11.02.00 | 26 of | HANDLING PLANT
Part 11.03.00 | 26
A 11.04.00 | | ...
11.05.00
74. | Secti | I-M6 1.0.0 1 of | INTRODUCTION INTRODUCTION
on- 73
Vi, This section of the This section of the specification
Part specification provides the provides the detailed technical
B detailed technical requirements for the Limestone &
requirements for the Gypsum Handling System.
Limestone Handling System.
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL. | Sect
. SUB Clause | Page
No. Ilg,:ri SECTION No. No. EXISTING READ AS
75. | Sectio | I-M6 Footer All
n-VI, Page SUB-SECTION-I-M6 SUB-SECTION-I-M6
Part B s
LIMESTONE HANDLING LIMESTONE AND GYPSUM
PLANT(LHP) HANDLING PLANT(LHP & GHP)
76. | Secti | I-M6 3.3.0 3of |In limestone crusher house, | Inlimestone crusher house, limestone
on- 73 | limestone from each incoming | from each incoming Conveyor shall
4 Conveyor shall pass through Passb through one (1)I_°rbItW0 (22
Part two (2) numbers of (dedicated) | NUMPers, - as applicable, O
B Vibrating grizzly/ screening (dedlcgted)F dV|brat|r(1jg 9‘;'22'*4
Feeders and two (2) numbers | SCreening Feeders and one (1) or
. two (2) numbers, as applicable, of
of (dedicated) crushers | (gedicated) crushers  respectively
r_espectlvely which shall _CrUSh which shall crush limestone to (-)
limestone to (-) 20mm size or | 20mm size or to suit limestone
to suit limestone pulverizer and | pulverizer and
system............ system..........ccoeeiininnn,
in limestone crusher house. | in limestone crusher house.
77. | Secti | I-M6 4.0.0 37gf MAJOR EQUIPMENT OF | MAJOR  EQUIPMENT  OF
%T' LIMESTONE HANDLING | LIMESTONE HANDLING
Pa,rt SYSTEM AND GYPSUM | SYSTEM AND GYPSUM
B HANDLING SYSTEM HANDLING SYSTEM
Specifications for Coal
Handling system equipments
shall be generally followed for
Lime Handling System &
Gypsum handling System
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

of adequate flexibility to give a
troughing angle of 35 deg.

For all the conveyors the
number of plies, cover
thickness, factor of safety etc.
shall be as per the
recommendation of belt
manufacturer, but not inferior
to the figures as tabulated in
data sheet. Longitudinal joints
in the plies of synthetic fabric
belts is not permitted.

SL. | Sect
. SUB Clause | Page
No. g):ré SECTION No. No. EXISTING READ AS
unless specified otherwise.
78. ien(it' I-M6 411 47gf Belting: Belting:
Vi, The belting shall be of either | The belting shall be of either
Part synthetic fabric such as Nylon- | synthetic fabric such as Nylon-
B Nylon etc. with rubber covers | Nylon etc. with rubber covers of

adequate flexibility to give a
troughing angle of 35 deg.

Belt Width : 800 mm (Min) for
150 MTPH

1200 mm (Min) for
1200 MTPH

For all the conveyors the number
of plies, cover thickness, factor of
safety etc. shall be as per the
recommendation of belt
manufacturer, but not inferior to
the figures as tabulated in data
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SL.

Sect

. SUB Clause | Page
No. II;,:r{ SECTION No. No. EXISTING READ AS
sheet. Longitudinal joints in the
plies of synthetic fabric belts is not
permitted.
79. Soen(it' I-M6 453 97gf .............. Alternatively, Air | .............. Alternatively, Air
VI cooled type scoop coupling cooled type scoop coupling is
Pa,rt is also acceptable for all also acceptable for all
B conveyors with HT motors conveyors with HT motors for
for (AHP, LHP, GHP) and (AHP; LHP, GHP) and
crusher scoop couplings. crusher scoop  couplings.
Suitable interlock............... Suitable interlock...............
80. Soen(it' I-M6 464 13? New Clause All vertical steel members (in
Junction Towers/Transfer Points
VI, .
Part and Crusher House_) supporting
B the conveyors, equipment shall
be mounted on 150MM concrete
pedestals above floor level to
avoid their direct contact with
water.
81. | Secti | GTR 30.00.00 | 42 of | NOISE LEVEL NOISE LEVEL
on- 83 | The equivalent ‘A’ weighed | The equivalent ‘A’ weighed sound
VI, sound pressure level | pressure level measured at a
Part measured at a height of 1.5 m | height of 1.5 m above floor level in
C above floor level in elevation | elevation and at a distance of one
and at a distance of one (1) | (1) metre horizontally from the
metre horizontally from the | nearest surface of any
nearest surface of any | equipment/machine, furnished and
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SL. | Sect
No. | ion/
Part

suB
SECTION

Clause
No.

Page
No.

EXISTING

READ AS

equipment/machine, furnished
and installed under these
specifications, expressed in
decibels to a reference of
0.0002 microbar, shall not
exceed 85 dBA. However for
Balls Mills the noise levels as
per following shall also be
acceptable:
a) Ball Mill <90 dBA

installed under these
specifications, expressed in
decibels to a reference of 0.0002
microbar, shall not exceed 85
dBA. However for Balls Mills and
limestone crusher the noise
levels as per following shall also
be acceptable:

a) Ball Mill <90 dBA

b) Limestone Crusher <90

dBA

82. | SEC SUB-
TION | SECTION-

- VI, -B
PAR | ELECTRIC
T-A AL
SYSTEM/
EQUIPMEN
T

1.15.00

50f 6

Power supply arrangement for
FGD system has been indicated in
the Single line diagrams tender
SLD 0011-109-POE-J-001 A/B/C
attached at Part-E section VI of
the technical specifications.

Id booster fans (largest 11kV
motor, Max. 2 Nos. per unit) shall
be fed from spare panels available
in existing station switchgear in
each project. The spare feeders
which have been identified for this
purpose in each of the projects
are indicated in the table attached
at Annexure-E1 to this document.
Any augmentation required in the

LOT 1A PROJECTS

FLUE GAS DESULPHURISATION (FGD)SYSTEM PACKAGE
BIDDING DOCUMENT NO.: CS-0011-109(1A)-2

AMENDMENT NO.
CS-0011-109(1A)-2-AMDT-03(T)

Page 52 of 117




AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL.
No.

Sect
ion /
Part

suB
SECTION

Clause
No.

Page
No.

EXISTING

READ AS

switchgear panels for this purpose
(conversion from  Transformer
feeder to Motor feeder, change in
CT rating Etc.) required for making
the panel suitable for above use
shall also be in the scope of
bidder.

Other FGD loads (except
indicated above) shall be fed by
creating new 11kV FGD tie
switchgear  and subsequent
additional voltage levels as
required. The feeders currently
being used for feeding ESP
standby transformer (ESP Tif
#G/H) shall be used for extending
power supply from station board to
11kV FGD Tie switchgear. If the
rating of the VCB in this panel in
station switchgear is less than
1600A, VCB shall be replaced by
new 1600A VCB for this purpose.
Other necessary augmentation in
panel for conversion from
transformer feeder to TIE feeder,
change in CT rating etc. required
for making the panel suitable for
the above use shall also be in
scope of bidder. Entire cabling
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z:;' ienc; SUB Clause | Page
) Part SECTION No. No.

EXISTING

READ AS

and re-cabling required as per the
above scheme shall be in bidder's
scope. Bidder will be required to
feed the ESP standby transforms
from this new FGD Tie switchgear.
In case of Nabinagar 4x250MW
project feeding shall be as
indicated in Single line diagrams
tender SLD 0011-109-POE-J-001
C. In this case ID booster fans
along with all other FGD loads
shall be fed from 6.6kV FGD Tie
switchgear (one set for two units
each). The feeders currently being
used for feeding ESP standby
transformer (ESP Trf #C) shall be
used for extending power supply
from station board to 6.6kV FGD
Tie switchgear.
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SL. | Sect

TION | SECTION-

- VI, -B
PAR | ELECTRIC
T-A AL
SYSTEM/
EQUIPMEN
T

HT and 415V Switchgear /
Motor control centers (as
shown in Electrical Single Line
Diagram Drg No. 0011-109-
POE-J-001) Busduct / Cable
(as applicable), distribution
boards, AC/DC fuse boards,
LDB, local emergency push
button stations for all drives
energized from MCC's under
contractor scope and local
motor starters (for ventilation
fans) as required for plant and
equipment in  contractor's
scope.

. SUB Clause | Page
No. II;,:r{ SECTION No. No. EXISTING READ AS
83. | SEC | Il A1 1.00.00 | 5 of 8 | Electrical Single line diagram Electrical Single line diagram for
TION for FGD Package FGD Package
- VI, Drg. no. 0011-109-POE-J- Drg. no. 0011-109-POE-J-
PAR 001/A-E 001/A/B/C
T-E
Revised Drg. is attached at Part-
E.
84. | SEC SUB- 1.02.00 | 10of6 | HT/ LT SWITCH GEAR HT/ LT SWITCH GEAR

HT and 415V Switchgear / Motor
control centers (as shown in
Electrical Single Line Diagram Drg
No. 0011-109-POE-J-001)
Busduct / Cable (as applicable),
distribution boards, AC/DC fuse
boards, LDB, local emergency
push button stations for all drives
and local motor starters (for
ventilation fans) as required for
plant and equipment in
contractor’s scope.

HT Switchgear- All HT
switchboards shall be provided
with one spare motor feeder and
one transformer feeder on each
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SL.
No.

Sect
ion /
Part

suB
SECTION

Clause
No.

Page
No.

EXISTING

READ AS

section as spares.

LT Switchgear- All LT
Switchgears, Motor Control
Centers (MCCs) & AC/DC
distribution boards, etc. shall have
at least twenty per cent (20%) or
minimum two (whichever is
higher) fully equipped switch fuse
modules of each rating as spares,
uniformly distributed over different
vertical sections.

In addition, all LT Switchgears,
MCCs and AC distribution boards
shall have as spares at least
twenty per cent (20%) of starter
modules/MCCB modules or at
least one module (whichever is
higher) of each rating range of the
selection tables (Clause
no.43.00.00) of Tech.
Specification Part-B, Sub-Section
E-10, equipped for the rating of
the largest auxiliary fed from that
range.
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL. | Sect

TION | SECTION-

- VI, [-E1

PAR | GENRAL

T-B | ELECTRIC
ALSPECIFI
CATION

Adequate number of auxiliary
transformers shall be provided
to meet the demand on 11kV,
3.3KV and 415V systems
under most onerous
conditions, with the criteria that
each 11kV / 3.3KV / 415 V
switchgear / MCC / DB shall
be fed by 2x100% or 3 X 50 %,
3x100% transformers /
feeders, and these shall be
rated to carry the maximum

. SUB Clause | Page
No. | ion/ EXISTING READ AS
Part SECTION No. No.
85 | SEC | oy | 10200 | 1970 pe sysTEM DC SYSTEM
- VI, 1-B Battery and Battery Charger | Battery and Battery Charger
ﬁ_’f‘f ELEXE RIC Lead acid plante type/ Nickel | Lead acid plante type/ Nickel
SYSTEM/ Cadmium batteries and Float | Cadmium batteries and Float cum
EQUIPMEN cum boost chargers for plant | boost chargers for plant and
T and equipment in the scope of | equipment in the scope of the
the contractor, as per system | contractor, as per system
requirement. The DC system | requirement. The DC system
(Battery and Charger) shall be | (Battery and Charger) shall be
supplied to cater to various DC | supplied to cater to various DC
loads in the plant. The design | loads in the plant. The design and
and sizing criteria shall be as | sizing criteria shall be as detailed
detailed out in the chapter B-0 | out in the Sub-section-II- E1 Part-
Part-B of Technical | B of Technical specifications
specifications
86. | SEC SUB- 2.01.01 | 3o0of7

Adequate number of auxiliary
transformers shall be provided
to meet the demand on 11kV,
3.3KV and 415V systems
under most onerous
conditions, with the criteria that
each 11kV / 3.3KV / 415 V
switchgear / MCC / DB shall be
fed by 2x100% or 3 X 50 %,
transformers / feeders, and
these shall be rated to carry
the maximum load expected to
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

TION | SECTION-
- VI, [I-E1
PAR | GENRAL
T-B | ELECTRIC
ALSPECIFI
CATION

Sizing of LT Switchgears shall
be in accordance with Clause
No. 1.00.00 of Sub-section-II-
E10 and its sub-clauses
covering design
considerations, performance
/ reliability criteria, spare
capacity requirements,
standardization, etc.

SL. | Sect
. SUB Clause | Page
No. g):ri SECTION No. No. EXISTING READ AS
load expected to be imposed. be imposed.
87. | SEC SUB- 2.02.00 | 3of 7 | MV Switchgears MV Switchgears
-I;I(\)/I\l SEE_E?N' Sizing of HT Switchgears | Sizing of HT Switchgears
PAR; GENRAL (11kV/3.3kV) _shaII be in| (11kV/3.3kV) _shaII be in
T-B | ELECTRIC accordance with C_Iause No. | accordance with _Clause N_o.
ALSPECIF _1.00.00 of Sub-sectlo_n E9_ qnd 1.00.00 of Sub-sectlo_n E9 an.d. its
CATION |ts_ su_b-clauses covering sizing su_b-qlauses covering  sizing
criteria, performance /| criteria, performance / reliability
reliability  criteria, layout | criteria, layout criteria, spare
criteria, spare capacity | capacity requirements,
requirements, standardization, | standardization, etc.
etc.
88. | SEC SUB- 2.03.00 | 3of 7 | LV Switchgears LV Switchgears

Sizing of LT Switchgears shall
be in accordance with Clause
No. 1.00.00 of Sub-section-II-
E10 and its sub-clauses
covering design considerations,
performance / reliability criteria
etc.
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

- VI, [I-E1

PAR | GENRAL

T-B | ELECTRIC
ALSPECIFI
CATION

All MV & LV circuit breakers
shall be provided with
Communicable Numerical
Relays complying with IEC-
61850 as specified in Sub-
section [I-E-09. These relays

shall be integrated with
Employer’s Switchgear
SCADA through  Ethernet

switches (to be supplied by
Employer) mounted on each

SL. | Sect
. SUB Clause | Page
No. II;,:r{ SECTION No. No. EXISTING READ AS
89. | SEC SUB- 2.03.00 | 4 of 7 | LV Switchgears LV Switchgears
TION | SECTION- | | | .o e,
- VI, lI-E1 For 415V system, busduct For 415V system, busduct
PAR | GENRAL assemblies shall be used for | assemblies shall be used for
T-B | ELECTRIC incoming connection from incoming connection from
ALSPECIFI transformers to the transformers to the switchboard
CATION switchboard and and interconnecting sections
interconnecting sections between switchboards wherever
between switchboards transformer rating is 1000KVA or
wherever transformer rating above. However, for transformers
is 1000KVA or above of 1000kVA rating, cable
connection may also be
acceptable in case of layout
constraints.
90. | SEC SUB- 2.04.00 | 4 of 7 | Integration with Employer's | THIS CLAUSE DELETED.
TION | SECTION- Switchgear SCADA
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SL. | Sect
No. | ion/
Part

suB
SECTION

Clause
No.

Page
No.

EXISTING

READ AS

switchgear.

The circuit breaker  will
normally be controlled from
remote control panels
(DDCMIS) through closing and
shunt trip coils. The control of
the breakers shall also be
possible from the Employer's
Switchgear SCADA system.

91. | SEC SUB-
TION | SECTION-

- VI, [-E1

PAR | GENRAL

T-B | ELECTRIC
ALSPECIFI
CATION

2.05.00

4 of 7

Control Philosophy
The Control Philosophy shall
be as follows:

(a) All the 11 KV/ 3.3 KV &
LT Incomers, Ties , Bus
couplers, Transformer feeders
shall be controlled from
Switchgear SCADA and also
from DDCMIS.

(b)The motor feeders shall be
controlled from the DDCMIS
only

Control Philosophy
The Control Philosophy shall be
as follows:

a) All switchgears and MCCs
shall be controlled from
PLC/DCS.
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SL. | Sect
. SUB Clause | Page
No. |I;>anr£ SECTION No. No. EXISTING READ AS
92. | SEC SUB- 1.0000 |1of |..... ...
-I;K\)/z\l SEﬁ;_EgN_ 39 Sizing For fault Conditions | Sizing For fault Conditions
PAR | HT Fault Level shall be the basic Fault Level shall be the basic
T-B | SWITCHG selection Criteria for MV selection Criteria for MV
EAR switchgears. Typical Fault switchgears. Typical Fault ratings
ratings are as detailed under are as detailed under Technical
Technical parameters (B-0). parameters (sub-section-II-E1).
93. | SEC SUB- 1.00.00 2 of T I
TION | SECTION- 39 Spare. capacity and Future
_ Requirements Deleted
VI, II-E9
PAR | HT all MV Switchboards is
T-B | SWITCHG provided with one spare motor
EAR feeder and one transformer
feeder on each section for
future requirements.
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EXISTING

READ AS

e Sect| suB | Clause | Page
Part SECTION No. No.
94. | SEC SUB- 3.00.00 3 of | Technical Parameters
TION | SECTION- 39
-V, H-E9 | | | e
PAR | HT
T-B | SWITCHG
EAR

Technical Parameters

a) SYSTEM PARAMETERS

Nominal

6.6 33

1 System 11 kV KV KV

voltage

Highest 79 36
2 System 12 kv KV kv

voltage

Rated 50
3 Frequenc 50 Hz 50 Hz Hz

y

Number Thr
4 of phases/ Three Three ce

poles

Earthed through

System Resistance to limit fault
5 neutral current to

earthing 600A | 600A 620
6 One minute power frequency

withstand voltage

-forType | 58 20 | 10

tests

- for

Routine 28 20 10

tests

1.2/50

microseco 60 40

nd 75 kV kV(
7 | kV(pe

mpulse (peak) ak) pea

withstand k)

voltage
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SL. | Sect
. SuB Clause | Page
No. | ion/ g EXISTING READ AS
SECTION No. No.
Part

Maximum
system
fault level 40

8 including 40 kA | 40kA | KA
initial (rms) (rms) | (rms
motor )
contributio
n
Short time
rating for 40
bus bars, 40 kKA kA
ckt. 40 kA (rms) | (rms

9 breakers, (rms) for )
current for one one for
transform (1) sec. 1) one
ers and sec. 1)
swgr. sec.
Assembly.
Dynamic 100 100

1 4 100kA | KA | kA
withstand

0 ’ (peak) (peak | (pea
rating

) k)

1 IAC

1 Rating 40 KA,1 sec

1 Control supply voltage
- gﬁ]gnd 240v | 240v | 230
coils pe pe DC
;:r?:rgri]r?g 240V | 240V 230
motor De pe DC

240 V AC single phase
heif:rcse with neutral solidly
earthed
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SL. | Sect
. Clause | Page
No. | ion/ SECTION No. No. EXISTING READ AS
Part
Maximum 4
1 a_mbient 50 deg. 50
deg.
2 tac-l;nperatu c ng
re

b) BUS BARS

As Per System

Continuou .
requirements and
s current
. preferably the current
1 rating at :
ratings shall be 2700
50°C
ambient: amp, 2500 Amp,
’ 2000Amp, 1600 Amp
and 1000 Amp.
Temper
2 | Rise 400 C for plain joints 559
allowed . .
. C for Silver plated joints.
above
ambient

c) SWGR. CUBICLE
CONSTRUCTIONAL
REQUIREMENTS

1 Color
finish
RAL9002 (Main body)
Exterior RAL 5012 (Extreme end
covers)
2 Cable
entry
Power
a) Cables Bottom
Control
b) Cables Bottom
3 Bus duct
Top
. entry
4 Earthing Galvanized steel strip
conductor
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SL. | Sect
No. |ion/| oo9B | Clause | Page EXISTING READ AS
SECTION No. No.
Part
Service
Continuity
of
5 swgrs(as LSC2B-PM
per IS/IEC
62271-
200)
d) CIRCUIT BREAKERS
The circuit breakers current rating
1 shall be selected from the load
current given in SLD which is at an
ambient of 50° C.
Short
circuit 6.6 3.3
breaker kv kv kv
2 Current
' a) A.C.
compone 40kA 40 kA 40AK
nt
gz)rlr?.pcc;ne As per IS: 13118 or IEC-
nt 62271
Short 100 100
3 Circuit 100 kA kA kA
making (peak) (peak | (pea
current ) k)
4 | Operating | g 5 \jin-MB-3 Min-MB
Duty
5 Total
break Not more than 4 cycles
) time
6 Total . Not more than 5 cycles
make time
7 Operating | Motor wound spring
Mechanis | charged stored energy
: m type as per IEC-62271

e) CURRENT TRANSFORMER

LOT 1A PROJECTS
FLUE GAS DESULPHURISATION (FGD)SYSTEM PACKAGE
BIDDING DOCUMENT NO.: CS-0011-109(1A)-2

AMENDMENT NO.
CS-0011-109(1A)-2-AMDT-03(T)

Page 65 of 117




AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL. | Sect
No. | ion/
Part

SECTION

Clause
No.

Page
No.

EXISTING

READ AS

1. Class c_)f Class E or better

Insulation

Rated Adequat_e for the relays
2. | output of and devices connected,

’ each but not less than five (5)
VA.

Accuracy
3.

class

Protection &
Measurement

Class PS for differential
& REF and core balance
CTs; 5P20 for other
protection CTs.
Required Accuracy for
metering is 0.2s for
feeders as marked in
SLD

Minimum
primary
earth fault
current to
be detected
by core
balance
current

Transformer

3 Amperes

f)

VOLTAGE

TRANSFORMERS

Rated
Voltage
Factor

1.2 continuous for all
VTs, and 1.9 for 8 hours
for star connected VTs.

Class of
insulation

Class E or better
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z:;' ienc; SUB Clause | Page
) Part SECTION No. No.

EXISTING

READ AS

reg.

adequate

BUS PT-0.5 Class,VA

for

application. Line PT-0.5
Class for sync./3P for

3 Other door interlocks, VA req.
parameter | adequate for application.
' s 0.2 class PT for defined
feeders as per SLD for
metering application, VA
req. adequate for
application.
g) H.V. FUSES
1 Voltage 3.3
. class 6.6KV KV
Ade
quat
2 Rupturing | Adequate for c;;(])‘gr
. Capacity 100 kA (peak) KA
(pea
k)
3 Rated As per
. current application
h) SURGE ARRESTERS (FOR
MOTOR FEEDERS)
6.6 3.3
11 kV KV KV
Nominal
1 gscharge 5KA 5KA | 5KA
. urrent
(8x20 ps)
Max.
2 system 7.2 3.6
. voltage 12kV KV KV
(rms)
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL. | Sect
. SuB Clause | Page
No. | ion/ 9 EXISTING READ AS
SECTION No. No.
Part
7.5 4.5
KV KV
Rated
3 | Voltage of 12KV (pha | (pha
Surge (phaseto | se se
arrestor phase) to to
pha | pha
se) se)
Max
allowable
4 Residual
voltage at 25 15
’ nominal 40kv kV kV
discharge
current
Insi Insi
5 Mounting Inside de de
panel pan | pan
el el

i) CONTACTORS :

Nominal 33
1. System 6.6 kV .
KV
Voltage
Highest 36
2. System 7.2kV .
KV
Voltage
Rated 50
3. Frequenc 50 HZ Hz
y
Rated
Continuo

us Current rating shall be
4. selected appropriate for

Current
at 50°C the load current.

ambient

Control
5. Supply 240V DC unearthed
Voltage
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL.

Sect

. SUB Clause | Page
No. |I;>n / SECTION No. No. EXISTING READ AS
art
Utilisation
6. category AC-3
95. | SEC SUB- 3.00.00 6 of | h) SURGE ARRESTERS h) SURGE ARRESTERS
TION | SECTION- 39 | (FOR MOTOR FEEDERS) (FOR MOTOR FEEDERS)
- VI, lI-E9 3. Rated Voltage of Surge 3. Rated Voltage of Surge
PAR | HT arrestor arrestor
T-B | SWITCHG 12 KV for 11 KV
EAR And 4.5 KV for 3.3 KV 12 KV(Phase to Phase) for 11 KV

And 4.5 KV (Phase to Phase) for

3.3 KV
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL. | Sect
. SUB Clause | Page
No. II;,:r{ SECTION No. No. EXISTING READ AS
96. | SEC SUB- 4.51 11 of | The circuit breaker / contactor | The circuit breaker / contactor will
TION | SECTION- 39 | will normally be controlled from | normally be controlled from
- VI, lI-E9 remote control panels remote control panels (PLC/DCS)
PAR | HT (DDCMIS) as well as from (via Numerical Relays) through
T-B | SWITCHG Switchgear SCADA System closing and shunt trip coils.
EAR (via Numerical Relays) through
closing and shunt trip coils.
97. | SEC SUB- 4.51 15 of
TION | SECTION- 39 | (a) All switchboards shall (@)Bus PT Panel shall house the
- VI, l-E9Q be provided with separate LV | control & space heater supply
PAR | HT panels at both the extreme | distribution system and other LV
T-B | SWITCHG ends which shall house the | equipment common for the
EAR control & space heater supply | board.
distribution system, Ethernet
switches (provided by
employer) and other LV
equipment common for the
board.
) e) Power Supply to Numerical
(e) Power Supply to Numerical | Rejay shall be an independent
Relay and Ethernet switch | gjrcuit with switch and fuse tapped
shall be an independent circuit | from the panel DC supply.....
with switch and fuse tapped
from the panel DC supply.....
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

FLUE GAS DESULPHURISATION (FGD)SYSTEM PACKAGE
BIDDING DOCUMENT NO.: CS-0011-109(1A)-2

CS-0011-109(1A)-2-AMDT-03(T)

SL. | Sect
. SUB Clause | Page

No. | ion/ SECTION No. No. EXISTING READ AS
Part

98. | SEC SUB- 5.1.4 190of | (d) Board IED ( Switchgear
TION | SECTION- 39 | Control Unit)-32BI + 32 BO DELETED
- VI, lI-E9
PAR | HT
T-B | SWITCHG

EAR
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

- VI, [I-E9

PAR | HT

T-B | SWITCHG
EAR

from the HMI station of
Switchgear SCADA system
through the LAN and the
numerical relays as well as
from DDCMIS through
hardwired control commands
in the form of 24V DC signal.
Preferably, binary input of all
relays shall be configurable to
accept 24V DC signals directly
from DDCMIS and no separate
coupling relays shall be

SL. | Sect
. SUB Clause | Page
No. II;,:r{ SECTION No. No. EXISTING READ AS
99. | SEC SUB- 51.7 19 of | All the numerical relays shall | All the numerical relays shall
TION | SECTION- 39 have communications on | have communications on two
- VI, [I-EQ three ports, local front port| ports, local front port for
PAR | HT communication to laptop and | communication to laptop and one
T-B | SWITCHG dual ports on IEC 61850 to | RJ45 port on IEC 61850.
EAR communicate with the
employer’s data concentrator
through LAN. The dual IEC
61850 ports  shall be
connected to two separate
Ethernet switches (provided
by employer) to form part of
the Switchgear SCADA.
100. | SEC SUB- 5.3.1 22 of | Control of breakers / vacuum | Control of breakers / vacuum
TION | SECTION- 39 contactors shall be carried out | contactors shall be carried out

from PLC/DCS through hardwired
control commands in the form of
24V DC signal. Preferably, binary
input of all relays shall be
configurable to accept 24V DC
signals directly from DDCMIS and
no separate coupling relays shall
be provided.
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL. | Sect
. SUB Clause | Page
No. |I;>n / SECTION No. No. EXISTING READ AS
art
provided.
101. | SEC SUB- 5.3.8 23 of | The alarm / status of each DELETED
TION | SECTION- 39 | individual protection function
- VI, lI-E9 and trip operation shall be
PAR | HT communicated to the
T-B | SWITCHG Switchgear SCADA system.
EAR
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL. | Sect
. SUB Clause | Page
No. g):ré SECTION No. No. EXISTING READ AS
102. | SEC SUB- 5.4.00 23 of | NETWORKING DELETED
TION | SECTION- | 5.4.1 39 | Adequate space in the LV
- VI, 1-E9 panel shall be identified for
PAR | HT mounting of at least 2 Nos of
T-B | SWITCHG employer's Ethernet Switches
EAR (19" rack mounting) in all
switchgears. Further, mounting
of Ethernet switch in the above
compartment and inter-panel
wiring of Ethernet cable for
connection of all numerical
relays on the switchgear to the
Ethernet switches shall be in
the contractor’s scope.
Arrangement to provide
required control supply to
Ethernet switch shall be made
in the switchgear.
LOT 1A PROJECTS AMENDMENT NO. Page 74 of 117
FLUE GAS DESULPHURISATION (FGD)SYSTEM PACKAGE CS-0011-109(1A)-2-AMDT-03(T)

BIDDING DOCUMENT NO.: CS-0011-109(1A)-2




AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

- VI, [I-E9

PAR | HT

T-B | SWITCHG
EAR

Workshop Training at site shall
aim for familiarization of Site
Engineers for commissioning
and day to day O & M of MV
Switchgears.

The scope shall include Two
No’s of MV Switchgear
workshops and Training for a
batch of 20 Engineers and a
separate batch of 20
supervisors/technicians for
two(2) days in each workshop

SL. | Sect
. SUB Clause | Page
No. II;,:r{ SECTION No. No. EXISTING READ AS
103. | SEC SUB- 6.1.00 250f | .......
TION | SECTION- 39 | For all important components For all important components like
- VI, lI-E9 like Surge Arrestors and Surge Arrestors and Numerical
PAR | HT Numerical relays, Ethernet relays, the contractor shall submit
T-B | SWITCHG switches, Data concentrators & | the reports of all the type tests as
EAR Fibre Optic cables, the per applicable standards and
contractor shall submit the carried out not earlier than ten
reports of all the type tests as | years prior to the date of bid
per applicable standards and | opening.
carried out not earlier thanten | .......
years prior to the date of bid
opening.
104. | SEC SUB- 7.0.00 27 of | Training workshop at site for | Training workshop at site for
TION | SECTION- 39 | Switchgear Switchgear

Workshop Training at site shall
aim for familiarization of Site
Engineers for commissioning and
day to day O & M of MV
Switchgears.

The scope shall include one
number of MV Switchgear
workshop and Training for a
batch of 20 Engineers and a
separate batch of 20
supervisors/technicians for two
(2) days at Project site. One day
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL.

Sect

Numerical Relays and trouble
shooting.

The scope shall include Two
No’s of Numerical Relay
workshops and Training for a
batch of 20 Engineers at
Project Site for 2 days in each
of workshop at project site.

. SUB Clause | Page
No. |I;>anr£ SECTION No. No. EXISTING READ AS
at Project site. One day shall shall be for class-room training &
be for class-room training & One day shall be for hands-on
One day shall be for hands-on | training on MV Switchgears. The
training on MV Switchgears. workshop shall be organized
One such Workshop shall be before the commissioning of First
organized before the MV Switchboard. Employer shall
commissioning of First MV provide the required
Switchboard and the Second Infrastructure such as Training
workshop shall be conducted Conference room, Projection
before Unit Commissioning. systems etc.
Employer shall provide the
required Infrastructure such
as Training Conference room,
Projection systems etc.
105. | SEC SUB- 8.0.00 28 of | Training workshop at site for | Training workshop at site for
TION | SECTION- 39 Numerical Relay Numerical Relay
- VI, lI-E9 Workshop Training at site shall o .
PAR | HT aim for ?amiliarizgtion of Site Workshop Trgl_nlqg ?t site shgll
. L= aim for familiarization of Site
T-B | SWITCHG Engineers for commissioning Engineers for commissioning and
EAR and day to day O & M of 9 9

day to day O & M of Numerical
Relays and trouble shooting.

The scope shall include one
number of Numerical Relay
workshops and Training for a
batch of 20 Engineers at Project
Site for 2 days at project site. One
day shall be for class-room
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL.

Sect

. SUB Clause | Page
No. Ilg:r{ SECTION No. No. EXISTING READ AS
One day shall be for class- training & One day shall be for
room training & One day shall | hands-on training on Numerical
be for hands-on training on Relays. The workshop shall be
Numerical Relays. One such organized before the
Workshop shall be organized commissioning of First MV
before the commissioning of Switchboard.  Employer  shall
First MV Switchboard and the | provide the required Infrastructure
Second workshop shall be such as Training Conference
conducted before Unit room, Projection systems etc.
Commissioning. Employer
shall provide the required
Infrastructure such as Training
Conference room, Projection
systems
106. | SEC SUB- 1.01.01 1 of |Lighting load of 50 kVA | Lightingload of 50 kVA (Minimum)
TION | SECTION- 58 | (Minimum) shall be considered | shall be considered on each
- VI, II-E10 on each section of main | section of main switchgears with
PAR | LT switchgears with incomer from | incomer from transformer.
T-B | SWITCHG transformer as indicated in the
EARS & tender SLD.
LT
BUSDUCT
S
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

- VI, [I-E10

PAR | LT

T-B | SWITCHG
EARS &
LT
BUSDUCT
S

shall be laid for EPB
(Emergency/Local Push
Button) status from EPB to
Switchgear for the Switchgear
and DCS.

SL. | Sect
. SUB Clause | Page
No. | ion/ EXISTING READ AS
Part SECTION No. No.
107. | SEC SUB- 1.03.00 2 of | Spare capacity and Future | DELETED
TION | SECTION- 58 Requirements
- VI, lI-E10
PAR | LT All LV Switchboard shall be
T-B | SWITCHG provided with spare feeders /
EARS & modules as specified in
LT relevant clause of Part-A of
BUSDUCT Technical Specification.
S
108. -ﬁgﬁ SE%L'IJ'IIBON- 1.04.00 25§f It shall be preferred to have all DELETED
— VI I-E10 LV Switchboards for the entire
PAR; LT plant from a single
T-B | SWITCHG manufacturer from
EARS & maintainability _and _ spares
LT management point of view.
BUSDUCT
S
109. _ﬁgﬁ SE%L'IJ'IIBON- 1.05.00 25? (f) Separate control cables | (f) Separate control cables shall

be laid for EPB (Emergency/Local
Push Button) status from EPB to
Switchgear for the Switchgear and
PLC/DCS.
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL. | Sect
. SUB Clause | Page
No. g):ré SECTION No. No. EXISTING READ AS
110. -ﬁgﬁ SE%L-IJ-IIBON_ 4.25.00 %;f Adequate space in a separate | DELETED
—VI I-E10 compartment shall be
PAR; LT identified for mounting of
TB | swiTCHG Ethernet Switch (19" rack
EARS & mOL_mtmg), in aI_I switchgears
LT having numerical relays.
BUSDUCT Further, mounting of Ethernet
s switch in the above
compartment at site and
provision of inter-panel wiring
(Cat5e Ethernet / Fibre Optic)
for connection of numerical
relays to Ethernet switch shall
be in the contractor's scope.
Arrangement to provide
required control supply (110 V
/ 220 V DC) to Ethernet switch
shall be made in the
switchgear.
111. | SEC SUB- 11.00.00 | 18 of | TELESCOPIC TROLLEY TELESCOPIC TROLLEY
TION | SECTION- 58 | iieeeen e,
- VI, lI-E10 . . . .
PAR | LT The quantity of telescopic | The quantity of telescopic trolleys
T-B | SWITCHG trolleys to be supplied shall be | to be supplied shall be 1 No. per
EARS & 2 Nos. per switchgear room. switchgear room.
LT
BUSDUCT
S
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL. | Sect
. SUB Clause | Page
No. Ilg:r{ SECTION No. No. EXISTING READ AS
112.| SEC SUB- 18.00.00 | 20 of | Numerical relays & | Numerical relays
TION | SECTION- 58 | networking
- VI, lI-E10
PAR | LT
T-B | SWITCHG
EARS &
LT
BUSDUCT
S
113. | SEC SUB- 18.01.00 | 200f | .evveveveee |
TION | SECTION- 58 |These relays shall be | DELETED
- VI, II-E10 connected to the Switchgear | .........
PAR | LT SCADA  System, through
T-B | SWITCHG Ethernet switches.......
EARS &
LT
BUSDUCT
S
114.| SEC SUB- 18.02.00 | 21 of | Control of circuit breakers shall | Control of circuit breakers shall be
TION | SECTION- 58 be carried out from DDCMIS | carried out from PLC/DCS through
- VI, II-E10 through  hardwired control | hardwired control commands in
PAR | LT commands in the form of 24V | the form of 24V DC signal.
T-B | SWITCHG DC signal. Preferably, binary | Preferably, binary input of all
EARS & input of all relays shall be | relays shall be configurable to
LT configurable to accept 24V DC | accept 24V DC signals directly
BUSDUCT signals directly from DDCMIS | from PLC/DCS and no separate
S and no separate coupling | coupling relays shall be provided.
relays shall be provided.........
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL.

Sect

SCADA / DDCMIS. The
numerical relays shall have
built in feature / hardware
interfface to provide such
inputs to Switchgear SCADA /
DDCMIS for analog / digital
values.

. SUB Clause | Page
No. g)anré SECTION No. No. EXISTING READ AS
115. | SEC SUB- 18.03.00 | 21 of | Each numerical relay shall be | DELETED
TION | SECTION- 58 | connected to the Ethernet
- VI, [I-E10 switch(in Employers’s scope)
PAR | LT provided in the Switchgear
T-B | SWITCHG through Cat5e Ethernet /FO
EARS & cable. Ethernet Switches shall
LT be connected through Fibre
BUSDUCT Optic cable to form a ring
S network.
116. | SEC SUB- 18.04.00 | 21 of | The numerical relay shall be | The numerical relay shall be
TION | SECTION- 58 capable of measuring and | capable of measuring and storing
- VI, lI-E10 storing values of a wide range | values of a wide range of
PAR | LT of quantities, events, faults | quantities, events, faults and
T-B | SWITCHG and disturbance recordings. | disturbance.
EARS & The alarm / status of each of
LT protection function and trip
BUSDUCT operation shall be
S communicated to Switchgear
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL. | Sect
. SUB Clause | Page
No. g):r{ SECTION No. No. EXISTING READ AS
117.| SEC SUB- 18.05.00 | 21 of | The required .ICD / .CID files of | DELETED
TION | SECTION- 58 | the Numerical relays under the
- VI, lI-E10 scope of this package for the
PAR | LT integration with the SCADA
T-B | SWITCHG shall be provided by the
EARS & Numerical relay vendor along
LT with necessary engineering
BUSDUCT support.
S
118. | SEC SUB- 18.11.00 | 22 of | All the numerical relays shall | All the numerical relays shall have
TION | SECTION- 58 have communications on three | communications on two ports,
- VI, lI-E10 ports, local front port for | local front port for communication
PAR | LT communication with laptop and | with laptop and one RJ45 port on
T-B | SWITCHG dual ports on IEC 61850 to | IEC 61850.
EARS & communicate with the
LT Switchgear SCADA System.
BUSDUCT
S
119. | SEC SUB- 18.26.00 | 23 of | Numerical relays shall have | Numerical relays shall have
TION | SECTION- 58 | feature for Time | feature for Time synchronization.
- VI, [I-E10 synchronization through the | The resolution of time
PAR | LT Switchgear SCADA System. | synchronization shall be +/- 1.0
T-B | SWITCHG The resolution of time | milisecond or better throughout
EARS & synchronization shall be +/- 1.0 | the entire system.
LT millisecond or better
BUSDUCT throughout the entire system.
S
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL. | Sect
. SUB Clause | Page
No. g):ré SECTION No. No. EXISTING READ AS
120. | SEC SUB- 18.27.00 | 23 of | Relays & Ethernet switches | Relays shall be suitable to accept
TION | SECTION- 58 | shall be suitable to accept both | both AC & DC supplies with range
- VI, [I-E10 AC & DC supplies with range | 110V or 220V with tolerance of 70
PAR | LT 110V or 220V with tolerance of | % to 120 % of rated voltage &
T-B | SWITCHG 70 % to 120 % of rated voltage | shall be finalized during detailed
EARS & & shall be finalized during | engineering.
LT detailed engineering.
BUSDUCT
S
121.| SEC SUB- 18.27.00 | 23 of | Bus no volt condition shall be | Bus no volt condition shall be
TION | SECTION- 58 configured to an output | configured to an output contact of
- VI, lI-E10 contact of the relay of| the relay of incomers for suitably
PAR | LT incomers for suitably | interfacing with PLC/DCS
T-B | SWITCHG interfacing  with  DDCMIS | wherever required.
EARS & wherever required.
LT
BUSDUCT
S
122.| SEC SUB- 19.08.00 | 24 of | The alarm/status of each | DELETED
TION | SECTION- 58 | individual protection function
- VI, [I-E10 and trip operation shall be
PAR | LT communicated to Switchgear
T-B | SWITCHG SCADA /DDCMIS.
EARS &
LT
BUSDUCT
S
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL. | Sect
. SUB Clause | Page
No. II;,:r{ SECTION No. No. EXISTING READ AS
123. | SEC SUB- 19.12.00 | 24 of | Required No. of extra binary | DELETED
TION | SECTION- 58 | inputs shall be provided in the
- VI, [I-E10 numerical relay for digital
PAR | LT inputs from critical outgoing
T-B | SWITCHG MCCB feeders on that
EARS & switchgear section
LT
BUSDUCT
S
124.| SEC SUB- 19.13.00 | 24 of | Circuit-breaker status, | Circuit-breaker status, protection
TION | SECTION- 58 protection status, etc. required | status, etc. required for control
- VI, lI-E10 for control logics shall be |logics shall be hardwired to
PAR | LT hardwired to DDCMIS............ PLC/DCS............
T-B | SWITCHG
EARS &
LT
BUSDUCT
S
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL.

Sect

. SUB Clause | Page
No. g):ri SECTION No. No. EXISTING READ AS
125. | SEC SUB- 19.14.01 | 24 of | The contractor shall arrange | Training workshop at site for
TION | SECTION- 58 |for training on  design, Switchgear
- VI, [I-E10 engineering, Commissioning
PAR | LT and operation & maintenance Workshop Training at site shall
T-B | SWITCHG of LV Switchgear, Numerical | gim for familiarization of Site
EARS & relays and Switchgear | Engineers for commissioning and
LT networking system for a|day to day O & M of LT
BUSDUCT duration of one (1) man- Switchgears.
S months.

The scope shall include one
number of LT Switchgear
workshop and Training for a batch
of 20 Engineers and a separate
batch of 20
supervisors/technicians for two (2)
days at Project site. One day shall
be for class-room training & One
day shall be for hands-on training
on LT Switchgears. The workshop
shall be organized before the
commissioning of First LT
Switchboard. Employer shall
provide the required Infrastructure
such as Training Conference
room, Projection systems etc.
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

second workshop shall be
conducted before final system
Commissioning. Owner shall
provide the required
Infrastructure such as Training
Conference room, Projection
systems etc.

SL. | Sect
. SUB Clause | Page
No. g):r{ SECTION No. No. EXISTING READ AS
126. | SEC SUB- 19.14.02 | 24 of | The scope shall include | Training workshop at site for
TION | SECTION- 58 training for a batch of Numerical Relay
- VI, lI-E10 engineers and a separate | Workshop Training at site shall
PAR | LT batch of | aim for familiarization of Site
T-B | SWITCHG Supervisors/Technicians at | Engineers for commissioning and
EARS & Project Site. One  such | day to day O & M of Numerical
LT Workshop shall be organized | Relays and trouble shooting.
BUSDUCT before the commissioning of | The gcope shall include one
S First LV Switchboard and the number of Numerical Relay

workshops and Training for a
batch of 20 Engineers at Project
Site for 2 days at project site. One
day shall be for class-room
training & One day shall be for
hands-on training on Numerical
Relays. The workshop shall be

organized before the
commissioning of First LT
Switchboard. ~ Employer  shall

provide the required Infrastructure
such as Training Conference
room, Projection systems etc
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL. | Sect
. SUB Clause | Page
No. II;,:r{ SECTION No. No. EXISTING READ AS
127. | SEC SUB- 31.00.00 | 31& | BUS TRUNKING SYSTEM | DELETED
TION | SECTION- | 31.01.00 | 32 of | (SANDWICH TYPE
- VI, [I-E10 31.02.00 | 58 | BUSDUCT)
PAR | LT 31.03.00
T-B | SWITCHG | 31.04.00
EARS & | 31.05.00
LT 31.06.00
BUSDUCT | 31.07.00
S 31.08.00
31.09.00
31.10.00
31.11.00
128. | SEC SUB- 38.04.00 | 34 of | Type test reports for the | Type test reports for the following
TION | SECTION- 58 | following tests on the model of | tests on the model of the
- VI, II-E10 the Numerical relays, Ethernet | Numerical relays  shall be
PAR | LT switches shall be submitted for | submitted for Employer’s review.
T-B | SWITCHG Employer’s review.
EARS &
LT
BUSDUCT
S
129. | SEC SUB- 5.03.00 3 OF | Owner shall provide two (2) | Bidder shall provide two (2)
TION | SECTION- 20 | number........c.cioiiiiiii, number.........cccoeeiiiiii
- VI, [I-E11 .... The alternator outgoing | The alternator outgoing supply of
PAR | DIESEL supply of DG set shall be fed | DG set shall be fed into bidder’s
T-B | GENERAT
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL. | Sect

. SUB Clause | Page
No. II;,:r{ SECTION No. No. EXISTING READ AS
ORS into employers breaker panel. | breaker panel.
130. | SEC SUB- 6.01.00 4 of | All DG...... It shall also have | All DG.... It shall also have auto
TION | SECTION- 20 |auto initiation through | initiation through command from
- VI, I-E11 command from remote from | remote from bidder’s
PAR | DIESEL owner's panel...... included in | panel...... included in the offer
T-B | GENERAT the offer
ORS
131.| SEC SUB- 7.10.03 | 70OF | () Earth fault (alarm) input | (i) Earth fault (alarm) input from
TION | SECTION- 20 | from owners switchgear bidder’s switchgear
- VI, l-E11
PAR | DIESEL
T-B | GENERAT
ORS
132.| SEC SUB- 7.11.00 8 of | Suitable 4-20mA transducers | Suitable 4-20mA transducers with
TION | SECTION- 20 | with dual output shall be | dual output shall be provided in
- VI, I-E11 provided in the control panel | the control panel for voltmeter &
PAR | DIESEL for voltmeter & frequency | frequency meter for bidder’s use
T-B | GENERAT meter for owners use at| atremote
ORS remote
133. | SEC SUB- 7.12.00 8 of | The bidder is required to | The bidder is required to provide
TION | SECTION- 20 | provide coupling relays (with | coupling relays (with diodes)
- VI, [I-E11 diodes) having 24V DC | having 24V DC energising coil in
PAR | DIESEL energising coil in the control | the control panel for the followings
T-B | GENERAT panel for the followings for | for bidder’s use
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL. | Sect
. SUB Clause | Page
No. |I;>n/ SECTION No. No. EXISTING READ AS
art
ORS owner’s use
134.| SEC SUB- 7.14.00 8 of | Provision for following status/ | Provision for following status/
TION | SECTION- 20 | signal for Employers | signal for Bidder’s information
- VI, -E11 information shall be provided | shall be provided in the DG control
PAR | DIESEL in the DG control panel for | panel for both main & standby DG
T-B | GENERAT both main & standby DG Sets: | Sets:
ORS
135. | SEC SUB- 3.00.00 2 of | Technical Requirements:- Technical Requirements:-
TION | SECTION- 20 Fuel service tank:-8 hours | Fuel service tank:- 990 litres
- VI, I-E11 running
PAR | DIESEL
T-B | GENERAT
ORS
136. | SEC SUB- 7.04.00 50f |A tinned copper/ aluminium | A tinned copper/ aluminium bar of
TION | SECTION- 20 bar of adequate dimension | adequate dimension shall be
- VI, [I-E11 shall be provided for earth | provided for earth connection
PAR | DIESEL connection complete with nuts | complete with nuts and bolts as
T-B | GENERAT and bolts as required for | required for external connection to
ORS external connection to | Bidder’s earth grid
Employers earth grid
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL. | Sect
. SUB Clause | Page
No. II;,:ré SECTION No. No. EXISTING READ AS
137.| SEC SUB- 4.00.00 |5 of 5) While finalizing the detailed | 5) Different Lighting Systems
TION | SECTION- 19 layout of lighting fixtures, the | envisaged for various plant
- VI, [I-E15 position/location and layout of | areas are indicated in
PAR | STATION equipments should be taken | Annexure-E2: While finalizing the
T-B | LIGHTING into account to have adequate | detailed layout of lighting fixtures,
illumination at desired | the position/location and layout of
locations equipments should be taken into
account to have adequate
illumination at desired locations
138. | SEC SUB- 180f NA Annexure —-E2 attached
TION | SECTION- 19
- VI, II-E15 19 of
PAR | STATION 19
T-B | LIGHTING
139. | SEC SUB- 1.08.00 | 2OF 2) Contractor scope shall 2) Contractor scope shall
TION | SECTION- 6 include...in the FGD area as | include...in the FGD area as
- VI, 1B- shown in Drg no :-0011-999- | shown in GLP drawing of
PAR | ELECTRIC POC-F-001... and suitability.... | respective plant....and
T-A | AL suitability....
SYSTEM/E
QUIPMENT
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

TION | SECTION-
— VI, II-E12
PAR | Outdoor
T-B | Transforme
r

SL. | Sect
. SUB Clause | Page
No. g):r{ SECTION No. No. EXISTING READ AS
140. | SEC SUB- 9.00.00 23 e) NA e) The cable entry and exit from
TION | SECTION- OF switchgear room shall be from 1.5
- VI, lI-E6 23 mtr (minimum) above FGL
PAR | CABLING,
T-B | EARTHING
&
LIGHTNIN
G
PROTECTI
ON
141. | SEC SUB- 7.00.00 NEW CLAUSE ADDITION

Specification for Dry type (indoor
transformers)
Attached as Annexure-E3
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL. | Sect
. SUB Clause | Page
No. II;,:ré SECTION No. No. EXISTING READ AS
142. | Part- Sub- 3.01.00 | 3-40of | A. General System A. General System
B, Section-I- 32 Description Description
Secti M7 The wastewater The wastewater
on-VI stream..........cc.cooeiiiiiinnnn. stream.............coooi
................................ inthe | ...... ....................in the tender.
tender.
Brine Concentrator
Brine Concentrator The design of brine
The design of brine concentrator................. produce
concentrator................. produ | solids.
ce solids. Vacuum/Low temperature
operation system
Vacuum/Low temperature
operation, where no seed slurry is
Crystallizer System added and wastewater boil in low
temperature due to vacuum
Waste condition, is also acceptable
water.................lL Vapour provided such _sys_tem me_gts the
compressor provenness criteria specified in

tender.

In case, the Bidder provides such
a system, all other associated
system etc. shall be provided in
line with the reference project
which meets the provenness
criteria proposed by the vendor.
Further, the contractor shall
provide all necessary support
documents like P&IDs, Process
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL. | Sect
No. | ion/
Part

suB

SECTION

Clause
No.

Page
No.

EXISTING

READ AS

calculation, Equipment Layouts,
etc. of the Reference Project
during detail engineering & same
equipment/system shall be
provided for these projects also as
a minimum.

Further, Contractor shall also
comply with all other requirements
like Design criteria, Redundancy
of equipment, MOC, Guarantee
etc. as specified in this Technical
specification.

Crystallizer System

Waste

compressor

143. | Part-

Secti
on-VI

Sub-

A Section-llI-

A6

1.02.00

10f3

Evaporative concentration
system

The softened wastewater......
vacuum pumps(if applicable),
Seeding system, Chemical
feeding system,
.......................... provided as
per system requirement.

Evaporative concentration
system

The softened
wastewater............... vacuum
pumps(if applicable), Seeding
system/ Vacuum/Low temperature
operation system , Chemical
feeding system,
.......................... provided as
per system requirement.
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SPECIFICATION REFERENCE

ﬁg' SEC/
- | PART

suB
SEC.

PAGE NO.

CLAUSE
NO.

EXISTING

READ AS

144. | VIIA

l-A1

2of 9

2.04.00

Clean gas from the absorber shall be taken
to the Wet Chimney, to be provided by the
Contractor, through three stage mist
eliminators. The contractor shall terminate
the flue gas duct (at a suitable point on the
common flue gas duct to chimney-
upstream of the chimney terminal point
and outside the chimney). Provision shall
be made for facilitating operation of unit
with FGD bypass through existing stack.
Al modifications  required including
providing bypass damper & Gate is
included in the scope of the Contractor.

Clean gas from the absorber shall be
taken to the Wet Chimney, to be
provided by the Contractor, through three
stage mist eliminators. Provision shall be
made for facilitating operation of unit with
FGD bypass through existing stack. All
modifications required including providing
bypass damper & Gate is included in the
scope of the Contractor.

145. | VIIA

l-A1

1of 9

1.03.00

The FGD system .............. Lot 1A
Project. The contractor shall also supply an
auxiliary absorbent tank, common for the
two units, for storage of absorber slurry of
one unit. The contractor’s

The FGD system ............. Lot 1A
Project. The contractor shall also supply
an auxiliary absorbent tank, common for
all the units, for storage of absorber
slurry of one unit. The contractor's
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SPECIFICATION REFERENCE

ﬁg' SEC/ SUB
- | PART | SEC.

PAGE NO.

CLAUSE
NO.

EXISTING

READ AS

146. | VIA 1-A1

2of 9

2.06.00

The gypsum from the
absorber(s)................. provided. Washed
and dewatered gypsum from the
dewatering system shall be fed to a belt
conveyor (in Employers scope). The
contractor shall discharge the gypsum
cake above the Gypsum handling belt
conveyor being provided by the Employer.

The gypsum from the
absorber(s)................. provided.
Washed and dewatered gypsum from the
dewatering system shall be fed to a belt
conveyor. The contractor shall discharge
the gypsum cake above the Gypsum
handling belt conveyor to be provided by
the Contractor.

147, | VIA N-A1

50f 9

7.00.00

PROCESS WATER & COOLING WATER
STORAGE & PUMPING SCHEME (FOR
2X800 MW)

PROCESS WATER & COOLING
WATER STORAGE & PUMPING
SCHEME

148 | VIA 1-A1

6 of 9

7.01.01

2x100% Process Water Pumps for each
unit connected to each of the Process
water Storage tanks (total 4 nos. of pumps
for 2x800 MW) along with all necessary
piping, valves, control & instrumentation.
Each pump catering to process water
requirement of one unit.

2x100% Process Water Pumps for each
unit connected to each of the Process
water Storage tanks (for example total 4
nos. of pumps for 2x800 MW) along with
all necessary piping, valves, control &
instrumentation. Each pump catering to
process water requirement of one unit.
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SPECIFICATION REFERENCE

SL. SEC/ SuB CLAUSE EXISTING READ AS

NO. | parT | sec. | PAGENO. | "o,

149. | VI/A -A1- | 6of 9 7.02.00 | 2x100% Mist Eliminator Wash Water Pump | 2x100% Mist Eliminator Wash Water
for each unit connected to each of the | Pump for each unit connected to each of
Process water Storage tanks (total 4 nos. | the Process water Storage tanks (for
of pumps for 2x800 MW) along with all | example total 4 nos. of pumps for 2x800
necessary piping, valves, control & | MW) along with all necessary piping,
instrumentation. Each pump | valves, control & instrumentation. Each
............ Technology Collaborator. pump ............Technology Collaborator.

150. | VI/A HI-A1 50f 9 6.01.00 The employer shall provide a common | The Contractor shall provide a common
auxiliary absorbent tank, common for all | auxiliary absorbent tank, common for all
the units, of sufficient capacity for storage | the wunits, of sufficient capacity for
of absorber slurry of one unit. storage of absorber slurry of one unit.

151. | VI/B I-M1 7 of 51 3.03.09 The dampers shall be pneumatically The dampers shall be pneumatically
operated and controlled from the operated and controlled from the
controlroom. Provision shall be made for controlroom. Provision shall be made
giving signal automatic bypass controls for giving signal automatic bypass
of the absorber in case of failure of the controls of the absorber in case of
absorber spray systemi{or the GGH: The | failure of the absorber spray system.
dampers ... therimofthehand The dampers
wheel. | therimofthehand wheel.
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SPECIFICATION REFERENCE

ﬁg' SEC/
- | PART

suB
SEC.

PAGE NO.

CLAUSE
NO.

EXISTING

READ AS

152. | VI/B

I-M1

20 of 51

5.06.23

It should be possible to discharge the
absorber sump into the emergency drain
tank within 2 hours.

It should be possible to discharge the
absorber sump into the Auxiliary
Absorbent tank within 2 hours.

153. | VI/B

I-M1

29 of 51

7.08.01

The Contractor shall provide an auxiliary
absorbent tank, for the unit, sized to
contain the complete slurry of one
absorber tank at its maximum level
equipped with all necessary pumps,
valves, piping and controls to transfer the
tank's contents back to the absorber to
refill the absorber sumplt should be
possible to discharge the each absorber
into the emergency drain tank within 2
hours.

The Contractor
absorbent tank

absorber tank
equipped with

valves, piping and controls to transfer the

tank's contents

refill the absorber sump. It should be
possible to discharge the each absorber
into the Auxiliary Absorbent tank within

2 hours.

, for the unit, sized to
contain the complete slurry of one

shall provide an auxiliary

at its maximum level
all necessary pumps,

back to the absorber to

154. | VI/B

I-M1

3 of 51

1.03.08

In case of a power failure all items of
equipment (e.g. minimum one agitator in
absorber and limestone slurry tank, flue
gas damper upstream & downstream of
FGD, Process water pump & Ilube olil
system of Booster Fan & Ball Mill) which
may cause irreversible damage to the FGD
System shall be connected to the
emergency power supply system to be
provided by the Contractor. Bidder shall
furnish a list of all such Auxiliaries in their
bid proposal.

In case of a power failure all items of

equipment (e.g.
absorber and

Process water pump & lube oil system of
Booster Fan & Ball Mill) which may
cause irreversible damage to the FGD

System shall

emergency power supply system to be
provided by the Contractor. Bidder shall
furnish a list of all such Auxiliaries in their

bid proposal.

minimum one agitator in
limestone slurry tank,

be connected to the
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL SPECIFICATION REFERENCE
’ SEC/ SuB CLAUSE EXISTING READ AS

NO. | parT | sec. | PAGENO. | "o,

155. | VI/B I-M1 39 of 51 16.01.03 The flue gas duct upto Booster Fan inlet
All flue gas ducts shall also be designed | shall be designed for + 660 mm w.g. at
for + 660 mm w.g., or maximum | 67% of yield strength of material. The
conceivable pressure of the relevant fans, | flue gas duct from Booster Fan outlet
whichever is higher at 67% of yield fnh:]" bﬁgdeigner?];igr:ugeo crgr:cii;/;tﬁg
strength of material pressure of the Booster Fan, whichever

is higher, at 67% of yield strength of
material.

156. | VI/B 1-M1 8 of 51 4.01.01

3 (iii) Pressure at Booster Fan | 0 mmWc Pressure at Terminal | 0 mmWc
suction Point before Booster Fan
suction

157. | VI/B I-M1 16 of 51 5.04.00
Each absorber ............ccooiiiii. Each absorber ............coooiiiiiin
The pumps shall be designed to meet the | The pumps shall be designed to meet the
stipulations of Clause N0.9.00.00 of this | stipulations of Clause No0.8.00.00 of this
Sub-Section. Sub-Section.

158. | VI/B I-M1 20 of 51 5.06.22 In case of Spray Tower System, Suction | In case of Spray Tower System,
screens shall be installed inside the | Suction screens shall be installed
Absorber vessel to protect the Slurry | inside the Absorber vessel to protect
recirculation pumps. In case Bubbling type, | the Slurry recirculation pumps. In
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SPECIFICATION REFERENCE

SL.

SEC/ SuB CLAUSE EXISTING READ AS

NO. | parT | sec. | PAGENO. | "o
suction strainers shall be installed at the | case Bubbling type, suction strainers
suction side of Gas Cooling Pumps. For | shall be installed at the suction line
the agitators a flushing system for start ups | side of Gas Cooling Pumps. The
shall be provided. Screens shall be made of made of

Alloy 59 /C276 or abrasion resistant
FRP/Polypropylene (in case
Contractor/Collaborator has proven
experience). For the agitators a
flushing system for start ups shall be
provided.

159. | VI/B I-M1 20 of 51 5.06.21 The bottom ............ for this. The bottom | The bottom ............ for this. The bottom
of the absorber sump shall be designed in | of the absorber sump shall be designed
such a way that complete drainage of the | in such a way that complete drainage of
absorption liquid/slurry is possible and | the absorption liquid/slurry is possible
isaccessible without damage of | and is accessible without damage of
lining/rubber. lining.

160. | VI/B 1-M1 22 of 51 6.03.05 In addition, a hand wheel with proper | In addition, a hand wheel with proper
access shall also be provided for manual | access shall also be provided for manual
operation of the gate. The force at the rim | operation of the gate. The force at the
of the hand wheel shall not exceed 35 kg | rim of the hand wheel shall not exceed
with bunker full of coal. 35 kg with bunker full of limestone.
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL.

SPECIFICATION REFERENCE

SEC/

NO. PART

suB
SEC.

PAGE NO.

CLAUSE
NO.

EXISTING

READ AS

161. | VI/B

I-M1

22 of 51

6.05.01
(if)

110% of
limestone

requirement of
two absorbers
at Design point

Flow

110% of
limestone

requirement
of all the
absorbers at
Design point

Flow

162. | VI/B

I-M1

24 of 51

6.07.03

The limestone load operation.
The slurry pipes shall be lined with
replaceable wear resistant natural rubber
lining of minimum 10 mm thickness.
Additional thickness of 2 mm in rubber
lining shall be provided at bends.

The limestone .............. load operation.
The slurry pipes shall be lined with
replaceable wear resistant natural rubber
lining of minimum 6 mm thickness.
Additional thickness of 2 mm in rubber
lining shall be provided at bends.

163. | VIIA

3 of 26

2.00.00

The Flue Gas Desulphurisation (FGD)
System FOR MOUDA-II 2X660 MW,
TANDA-II 2X660 MW, NABINAGAR-I
3X660 MW, MEJA-I 2X660 MW & BARH-I
3X660 MW shall be designed to comply
with the requirements stipulated under
'Guarantee point and Design point' in the
table below:

......... and 273.15 K.

The Flue Gas Desulphurisation (FGD)
System FOR MOUDA-II 2X660 MW,
TANDA-II 2X660 MW, NABINAGAR-I
3X660 MW & BARH-I 3X660 MW shall
be designed to comply with the
requirements stipulated under
'Guarantee point and Design point' in the
table below:

......... and 273.15 K.
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SPECIFICATION REFERENCE

SL.
SEC/ SuB CLAUSE EXISTING READ AS
NO. | parT | sec. | PAGENO. | "o,
164. | VIIA \Y, 1 of 26 1.00.00 H20 (% v/v wet) | 10.910 | 3.958 H20 (% v/v wet) | 10.910 13.958
7 (iii)
165. | VI/A v 40of 9 4.01.04 | 2x100% Centrifugal/ positive displacement 2tX1000/‘.’ telectl:ic mOtOC'; dfiveln, sindgle-l
type oxidation blowers / compressors. stage, integrally geared, single or dua
vane centrifugal type oxidation blowers
complete with integral gearbox, lube oil
system, instrumentation and accessories.
The blowers will be used for supplying a
variable volume of air to the absorber
reaction tank
166. | VI/B I-M1 8.05.00 30 of | The pump casing should be radially split to | In case of pump with rubber lined casing,
51 allow easy removal of impeller. the casing should be radially split to allow
easy removal of impeller.
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

minimum 8.0mm
thickness or
12mm mild steel
with liner of
thickness 10mm
(min.)

SL SPECIFICATION REFERENCE
’ SEC/ SuB CLAUSE EXISTING READ AS

NO. | parT | sec. | PAGENO. | "o,

167. | VI/B 1-M1 30 of 51 8.07.00 For absorber recirculation service a Silicon | For absorber recirculation service a
carbide impeller and SiC lining for casing Silicon carbide/hi-chrome impeller and
can also be accepted if the manufacturer | SiC lining for casing can also be
has supplied a similar pump for a previous | accepted if the manufacturer has
installation for similar service. supplied a similar pump for a previous

installation for similar service

SL SPECIFICATION REFERENCE

’ SEC/ SUB CLAUSE EXISTING READ AS
NO. | paRT | sec. | PAGENO. | "o
168. | VI/B -M1 11 of 51 4.04.00 ID fans: ID fans:
Fan casing material | Abrasion and wear Fan casing material | Abrasion and wear
thickness resistant, thickness resistant,
high BHN steel high BHN steel
having having

minimum 8.0mm
thickness or

12mm mild steel
with liner of
thickness 10mm
(min.)

Alternatively, 22 mm
thickness casing of
mild steel

is also acceptable.
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL SPECIFICATION REFERENCE
’ SEC/ SuB CLAUSE EXISTING READ AS
NO- | paRT | sec. | PAGENO. | “\o
169. | VI/A Vil 6 of 61 1.02.00
Gates in Flue Gas System Gates in Flue Gas System
1. Seals 1 set of each type 1. Seals 1 set of each type & size
(Set means complete (Set means complete
replacement for one replacement for one gate)
gate)
2. Actuator | 1 no. of each type & rating
2. Actuator 1 no. of each type &
rating 3. Expansi 1 number for each type and
on joint size
3. Expansion 1 number for each
joint type and size
4. Seals for guillotine 1 set for each gate
gate(Both port side
and bonnet side) (In
case Gates are
provided)
170. | VI/A Vi 20 0of 24 | 4.02.00
(vi) Waste Water Waste Water
The Contractor guarantees that the | The Contractor guarantees that the
maximum purge flow rate to waste maximum purge flow rate to waste
water treatment system for the water treatment system for Barh-I
complete plant shall be 10m®hr (3X660 MW) shall be 30 m3/hr
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL.
NO.

SPECIFICATION REFERENCE

SEC/
PART

SuB
SEC.

PAGE NO.

CLAUSE
NO.

EXISTING

READ AS

averaged over a 24 hour period
from each unit.

averaged over a 24 hour period and
for Nabinagar (4x250 MW) shall be
20 m3/hr averaged over a 24 hour
period from each unit

171.

VI/B

[-M1

31 OF 51

10.01.00

All  the slurry tanks (Slurry
in accordance with
the 1S:803, latest edition. Additional
Corrosion allowance of 3mm on the
minimum tank shell Coarse-
screen(s) at suction-side of these

pumps shall be provided.

All  the slurry tanks (Slurry
in accordance with
the 1S:803, latest edition. Additional
Corrosion allowance of 1.5 mm on
the minimum tank shell
Coarse-screen(s) at suction-side of

these pumps shall be provided.

172.

VI/B

[-M1

29 OF 51

7.08.02

The contractor shall provide 2
x100% pump to pump back the
slurry from the sump back to the
absorber in a maximum time of 8
hours.

The contractor shall provide 1x100%
pump to pump back the slurry from
the sump back to the absorber in a
maximum time of 8 hours.
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL.

SPECIFICATION REFERENCE

NO.

SEC/

SuB CLAUSE
PART PAGE NO.

EXISTING

READ AS

173.

SEC. NO.
4 of 9

VI/A -A1 6.01.00

The employer shall provide a
common auxiliary absorbent tank,
common for all the units, of sufficient
capacity for storage of absorber
slurry of one unit.

The Contractor shall provide a
common auxiliary absorbent tank,
common for all the units, of sufficient
capacity for storage of absorber
slurry of one unit.

174.

VI/A M-A1 |10f9

1.03.00

The FGD system shall ........ for each
Lot 1A Project. The contractor shall
also supply an auxiliary absorbent tank,
common for the two units, for storage of
absorber slurry of one unit. The
contractor's scope shall include the
absorbers, common limestone grinding
system and gypsum dewatering system.

The FGD system shall ........ for each
Lot 1A Project. The contractor shall
also supply an auxiliary absorbent tank,
common for all units in a project, for
storage of absorber slurry of one unit.
The contractor's scope shall include the
absorbers, common limestone grinding
system and gypsum dewatering system.

175.

VI/B I-M1 |22 0f 51 | 6.05.01

There shall be 2X100% tube mills for
grinding of limestone. Each mill

There shall be 2X100% wet ball mills
for grinding of limestone. Each mill
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SPECIFICATION REFERENCE

SL.
NO.

SEC/
PART

SuB
SEC.

PAGE NO.

CLAUSE
NO.

EXISTING

READ AS

176.

VI/B

[-M1

7 of 51

3.03.08

All the gates shall be designed for tight shut
off. The Guillotine gate type dampers
mentioned at ....... condition without the
use of seal air fans of the damper. The
bypass damper shall ........ minimum one
type of damper of each type and size.

All the gates shall be designed for tight shut
off. The Guillotine gate type dampers
mentioned at ....... condition without the
use of seal air fans of the damper. The
Guillotine gates shall also be provided
with a 2X100% complete seal air system.
The bypass damper shall ........ minimum
one type of damper of each type and size.

177.

VI/A

8 of 26

5.01.00

A "wet Chimney" shall be
........................ without FGD
system in operation. The chimney
flue liner cladding shall be made of 2
mm thick Titanium (Grade 2 as per
ASME SB265) or C-276 alloy over 8
mm thick (minimum) mild steel base
metal of flue liner. Cladding shall be
done to achieve the required quality
as per ASTM B 898-11. External
surface of chimney flue liner
projecting over the chimney roof
shall be wrapped with 2 mm thick
Titanium / C-276 sheet over
insulation. The wet stack shall be
designed as per the guidelines of
EPRI Revised Wet Stack Design
Guide.

A "wet Chimney" shall be
........................ without FGD
system in operation. The chimney
flue liner cladding shall be made of 2
mm thick Titanium (Grade 2 as per
ASME SB265) or C-276 alloy over 8
mm thick (minimum) mild steel base
metal of flue liner. Cladding shall be
done to achieve the required quality
as per ASTM B 898-11. External
surface of chimney flue liner
projecting over the chimney roof
shall be wrapped with 2 mm thick
Titanium / C-276 sheet over
insulation. The wet stack shall be
designed as per the guidelines of
EPRI Revised Wet Stack Design

Guide.
Alternatively, Contractor can also

provide chimney of 8 mm thick
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL.

SPECIFICATION REFERENCE

SEC/

NO. PART

SuB
SEC.

PAGE NO.

CLAUSE
NO.

EXISTING

READ AS

18 at Design Point

(minimum) mild steel with
Borosilicate Glass Block Lining of
minimum 38 mm thickness, which
should have been in successful
operation for similar application in at
least two (2) units, located at different
locations, for a period not less than two
(2) years as on the date of Techno-
Commercial bid opening. In such a case,
Contractor/Lining supplier shall provide
a ten (10) year full replacement
guarantee and fulltime onsite QA
supervision, during erection &
commissioning, by the supplier of the
lining system.

External surface of chimney flue liner
projecting over the chimney roof shall be
wrapped with 2 mm thick Titanium / C-
276 sheet.

18 at Design Point

178. | VIIB

[-M1

6 of 51

3.02.04

The duct to Absorber inlet
................ thickness. The duct from
Absorber outlet to bypass duct shall
be made of Carbon steel of
minimum 7mm thickness with 2 mm

The duct to Absorber inlet
................ thickness. The duct from
Absorber outlet to bypass duct shall
be made of Carbon steel of
minimum 7mm thickness cladded
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL.
NO.

SPECIFICATION REFERENCE

SEC/
PART

SuB
SEC.

PAGE NO.

CLAUSE
NO.

EXISTING

READ AS

(minimum) thickness lining / cladding
/ wall paper of Alloy C276 / Alloy 59
or better material.

with 2 mm (minimum) thickness
Alloy C276 / Alloy 59 or better
material.

179.

VI/B

[-M1

19 of 51

5.06.11

The absorber vessel shall be made
of  minimum 7 mm thick carbon
steel.
The oxidation

absorber tank,

absorber tower & absorber outlet
duct shall be provided with 2 mm
(minimum) thickness lining / cladding
/ wall paper of Alloy C276 / Alloy 59
or better material.

The complete absorber vessel
(absorber oxidation tank, absorber
tower & absorber outlet duct) shall
be made of clad sheet of C276 /
Alloy 59 (minimum 2 mm thickness)
having minimum 7 mm thick carbon
steel as base material.
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL SPECIFICATION REFERENCE
" | SEC/ SuB CLAUSE EXISTING READ AS
NO. | paRT | sec. | PAGENO. | "o
181. | VI/A Vil 6 of 61 1.04.00 Absorber Absorber
1. Liner Material | 5% coverage of 1.  Absorber 10% of each
each material and Spray/Oxidatio | type and
thickness for one n nozzles size
Unit/Absorber
2. Absorber Mist 10% of each
2. Absorber 10% of each Eliminator type and
Spray/Oxidati | type and size Washing size
on nozzles Nozzles
3. Absorber Mist | 10% of each 3. Absorber Mist | 5% of each
Eliminator type and size Eliminator type and
Washing size/configur
Nozzles ation
4. Absorber Mist | 5% of each type
Eliminator and
size/configuration
182. | VI/IB I-M1 | 25 of 51 7.03.01
Each set of primary dewatering | Each set of primary dewatering
hydro-cyclone shall be sized to | hydro-cyclone shall be sized to
dewater the gypsum slurry produced | dewater the gypsum slurry produced
by the unit operating at Design point | by all the unit operating at Design
with an additional 10% margin. The | point with an additional 10% margin.
outlet water content in the gypsum | The outlet water content in the
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL. I—SEC/ SPEgLFIIBCATION REFERENgEAUSE EXISTING READ AS
NO. | paRT | sec. | PAGENO. | "o
shall be as per the requirement of  gypsum shall be as per the
the vacuum belt filters. requirement of the vacuum belt
filters.
183. | SEC | llI-A2 30of4 3.00.00(i | Complete compressed air and piping | Complete compressed air and piping
TION ) network for service air and | network for service air and
-VI/ instrument air application in FGD | instrument air application in FGD
Part- and ZLD system (if provided). and ZLD system (if provided).

A Separate piping network for
Service Air and Instrument Air
shall be provided.

184. | SEC | VI 12 of 61 1.19.00 | MANDATORY SPARES The referred clause stands deleted.
TION | MAND Air Conditioning And Ventilation
-VI/ | ATOR System
Part- | Y
A | SPAR
ES
185. | SEC | lll-A3 10f2 1.2 HVW Spray System: HVW Spray System:
TION | Fire
-VI/ | Fightin Automatic fire detection cum high | Automatic fire detection cum high
Part- | g velocity water spray system shall be | velocity water spray system shall be
A Syste provided for various transformers | provided for various transformers
m (having oil capacity 2000 liters or | (having oil capacity 2000 liters or
more) envisaged under this | more) envisaged under this
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL. SEC/SPEgLFIIBCATION REI:ERH‘E::II_EAUSE EXISTING READ AS
NO. | paRT | sec. | PAGENO. | "o
package. Tapping for HVW spray | package. Tapping for HVW spray
system shall be provided from  system shall be provided from
nearby existing hydrant header. nearby existing Spray header.
186. | SEC | llI-A3 10f2 1.00.00 | Five numbers each type of Portable | The contractor shall supply the
TION | Fire (1.4) fire extinguishers consisting of water | following quantity (minimum) of fire
-VI/ | Fightin type, dry chemical powder type, C02 | extinguishers and install the same at
Part- | g type shall be provided in various | various locations of FGD system as
A | Syste facilities of FGD system. per TAC requirement.
m 1. Pressurized water type (9lit.
capacity as per IS 15683): 5
nos
2. Co2 type (4.5 kg Cap
IS:15683): 5 nos
3. Dry chemical type (6 kg Cap
IS:15683) : 5 nos
187. | SEC | I-M3 10F7 1.01.00 | The compressed air system shall | The compressed air system shall
TION | COMP consist of Air compressors & their | consist of Air compressors & their
-VI/ | RESS motor drives, Air Drying (ADPs)  motor drives, Air Drying (ADPs)
Part- | ED Plants, air receivers for each Air | Plants, air receivers for each Air
B |AR compressors, instrumentation and | compressors, instrumentation and
SYST control, control panels, compressed | control, control panels, compressed
EM air _piping, Instrument Air Piping | air piping, Instrument Air Piping
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL. SEC/SPEgLFIIBCATION REI:ERE'\JE::II_EAUSE EXISTING READ AS
NO. | paRT | sec. | PAGENO. | "o
network, service air piping network | network, service air piping network
and Unit Instrument Air receivers | etc.
(One for each unit)
188. | SEC | I-M3 20f7 3.01.00 | Air Compressors (screw /Centrifugal | Air Compressors (screw type) shall
TION | COMP type) shall be designed for|be designed for  continuous
-VI/ | RESS continuous operation with high | operation with high efficiency to
Part- | ED efficiency to satisfy the performance | satisfy the performance requirement
B AIR requirement as specified in the Data | as per approved data sheet
SYST Specification Sheet. submitted by the bidder during
EM detailed engineering
189. | SEC | I-M3 20of7 3.04.00 | Compressor frame shall have min. | The clause stands deleted.
TION | COMP 10% extra capacity. Compressor
-VI/ | RESS shall have 25% min. turndown
Part- | ED capacity. Compressor shall be
B AIR provided with IGV at the suction
SYST flange.
EM
190. | SEC | I-M4 10f18 3.01.00 | HVYW AND MVW SPRAY SYSTEM | HVYW AND MVW SPRAY SYSTEM
TION | Fire
-VI/ | Detecti General General
Part- | on & It shall consists of Spray Pumps, | It shall consists of water mains
B Protect Pressurization arrangements, | network, deluge valves, isolation
ion water mains network, deluge valves, | valves, Y type strainers, spray
Syste alarm valves, flow switches, | nozzles/ projectors, spray nozzles
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL.

SPECIFICATION REFERENCE

NO.

SEC/
PART

SuB
SEC.

PAGE NO.

CLAUSE
NO.

EXISTING

READ AS

m

isolation valves, Y type strainers,
spray nozzles/ projectors, spray
nozzles piping network, detection
system, instrumentation, local
control panels, cables efc..

piping network, detection system,
instrumentation, local control panels,
cables etc.

191.

SEC
TION
-ViI/
Part-

I-M2
Air
Conditi
oning
and
Ventila
tion

1 of 26

3.01.00

Unitary Air Filtration (UAF) units of
min. capacity 75,000 m3/hr. or
capacity calculated considering 8 air
changes per hour whichever is
higher, shall be provided for Non-Air
Conditioned areas of FGD and ZLD
(as provided) control building (e.g.
Switch gear rooms, cable galleries,
etc.)

Modular type UAF units of suitable
capacity (1x100%) shall be provided
for non-air conditioned area of FGD
control room /FGD cum ZLD control
room building considering design
philosophy for evaporative type
ventilation system mentioned in
clause 7.03.00, sub section- V
(salient design data and sizing),
Part-A of technical specification
section VI. All non-air conditioned
area of FGD (cable gallery& MCC
room shall be positively ventilated
and exhaust shall be through gravity
damper.

192.

VI/

VI

22 of 24

5.00.00(
XXii)

Total power consumption at motor
input terminal at rated duty of fan of
UAF divided by total nos. of units in
respective project. (*)

((*) Above guaranteed power
consumption values shall be at 20
deg C for centrifugal fans of AHUs

Total power consumption at motor
input terminal at rated duty of fan of
UAF divided by total nos. of units in
respective project. (*)

((*) Above guaranteed power
consumption values shall be at 20
deg C for centrifugal fans of AHUs
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL.
NO.

SPECIFICATION REFERENCE

SEC/
PART

SuB
SEC.

PAGE NO.

CLAUSE
NO.

EXISTING

READ AS

194.

VI/

[-M2

Page 2 of
26

3.02.00
(iii)

and at 30 deg C for centrifugal fans
of air washer units and at an
elevation of RL (+) - m for both
AHUs and Air washer unit

centrifugal fans.)

a0

and at 30 deg C for centrifugal fans
of UAF and at an elevation of RL
(referring to GLP of respective
projects) for both AHUs and UAF
centrifugal fans.)

Battery rooms & Oil rooms and
fumes/odor generates ;
Combination of Supply air fan &
Exhaust air fans. Motors shall be
flame proof.

Battery rooms & Oil rooms and
fumes/odor generates ;
Combination of intake louvers &
Exhaust air/ roof extractor fans.
Motors shall be flame proof.
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL.

SPECIFICATION REFERENCE

SEC/ SuB CLAUSE EXISTING READ AS
NO. | parT | sec. | PAGENO.| "'yo.
195. | VI/A | 1I-A10 | 30 of 30 | List of - Pipe cable trestle layout:
Drawing (a) To (c) 9558-360-POC-C-307-
S sh1,2,3.
(d) 9558-102-PVM-W-0023
Pipe cable trestle foundation:
(a) 9558-360-POC-C-312
(b) 9558-102-PVC-V-029A
Refer Annexures- A(i) to A(vi)
196. | VI/A | lI-A11 |29 0of 29 | List of Table-6 Table-6
Drawing 5. | Pipe Cable Not located 5. | Pipe Cable gzgg:gjsség_
S Trestle Layout near FGD Trestle Layout SH3
area
6. | Pipe Cable Not located 0270-315-
Trestle near FGD 6. | Pipe Cable POC-C-589-
Foundation area Trestle SHA1
Foundation

Refer Annexures- B(i) to B(ii)
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

1. Kudgi (3x800 MW)
9573-999-POC-F-001 Rev.6D1
2. Lara (2x800 MW)
9548-999-POM-F-001 Rev.6D0
3. Gadarwara (2x800 MW)
9572-999-POC-F-001 Rev.5D1
4. Darlipali (2x800 MW)
9549-999-POC-F-001 Rev.09
5. Mouda (2x660 MW)

9561/9575-999-POC-F-001 Rev.11-
DO

6. Solapur (2x660 MW)
9571-999-POC-F-001 Rev.5D0
7. Tanda (2x660 MW)
9562-999-POC-F-002 Rev.8D1
8. Nabinagar JV (3x660 MW)
0370-999-POC-F-001 Rev.9
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AMENDMENT NO. 3 TO TECHNICAL SPECIFICATION (SECTION VI)

SL.

SPECIFICATION REFERENCE

SEC/ | SUB
NO. | pART | SEC.

PAGE NO.

CLAUSE
NO.

EXISTING

9. Meja (2x660 MW)

0360/0361-999-POC-F-001 Rev.6D0

10. Barh (3x660 MW)

9558/9560-999-POC-F-001 Rev.8D0

11. Nabinagar (4x250MW)

0270-999-POC-F-001 Rev. 6
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AMENDMENT NO. 5 TO TECHNICAL SPECIFICATION (SECTION VI)

SL SPECIFICATION REFERENCE
NO. | SEC/ | SUB | PAGE | CLAUSE | EXISTING READ AS
. | PART | SEC. | NO. | NO. | |
41. | Sectio | Sub- 17.01.00 35 of 69 Design of steel structures shall be done by Desigh-ofsteelstructures-shallbe-done-as
nVI/ | Section working stress method. Design shall be as per perprovisions—of1S:800:-2007 (Limit-state
PartB | -IV-D provisions of 1S:800:1984. desigrandctherreleent S cinndarde.
Civil
Works
| 42| Sectio- | Sub— | 4726.00 | 380f69 | For—industrial—structures,—analysis—for|
Werks
| 43| Sectio- | Sub— | 1727.00 | 380f69 | Design—drawings—of steel—structures—shall]
Werks
44 —A HA2 BORE Page:23to | BH-No.53,54,56557.58,60,163.164 — | « 2 i 2
LOG 390f48 to—this—amendment—shall—replace—the
conlentsof Bere Legs Page 23 1o 20 of
45 \/B N-D 3.04.00(a) —4of69 | e
Limestone-Storage-Silo
) .
S R s. s Iae' %
SRS |5t|e| eII Ind_epl e'l'?e“t SI up_pl g"t"'g

FLUE GAS DESULPHURISATION (FGD)SYSTEM PACKAGE FOR LOT 1A PROJECTS

BIDDING DOCUMENT NO.: CS-0011-109(1A)-2

AMENDMENT NO.
CS-0011-109(1A)-2-AMDT-05(T)

Page 16 of 60




AMENDMENT NO. 5 TO TECHNICAL SPECIFICATION (SECTION VI)

SL SPECIFICATION REFERENCE
No. | SECT | SUB PAGE | CLAUSE | EXISTING READ AS
PART SEC. NO. NO.
47. VI/IB | IV-D 3.14.01 11 of 69 The flue—ductoutsidethe—chimney—shall-be
Para 3 suitably—connected-to-the flue—liner-inside-the
duct-shall-be-bottom-supported-and-shall-be
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CLAUSE NO.

TECHNICAL REQUIREMENTS v adis
NTPC

1.00.00

1.01.00

1.02.00

FLUE GAS DESULPHURIZATION (FGD) SYSTEM
GENERAL

The design/specifications/sizing of various plants/systems/equipment offered for
Flue Gas Desulphurisation (FGD) System shall comply with the requirements
detailed hereinafter:

System Description

The Flue Gas Desulphurisation (FGD) System shall be based on Wet Limestone
Forced Oxidation process. The FGD system shall be installed downstream of the
Induced Draft (ID) fans (Employer's scope).The flue gas shall be drawn from air
preheater outlets of the balanced draft, pulverised coal fired Steam Generator and
guided through adequately sized duct work into the specified number of independent
gas streams of each Electrostatic Precipators. The flue gas after the Electrostatic
Precipitators shall be led to the suction of the ID fans. The flue gas temperature may
approach the economiser outlet temperature of about 300°C in case the
regenerative airpreheaters fails to operate. The Contractor shall take this aspect into
account while designing the Flue Gas Desulphurisation (FGD) System.

Service Conditions

The Steam Generators, being provided by Employer, are designed to bumn
pulverised coal having properties as indicated in Sub-section-lI-A (Project
Information), Part-A, Section-VI. Also HFO/HPS/LSHS and LDO shall be used during
startup and at low loads for warm up and flame stabilization as specified in
respective Project Information Chapter. The design of Steam Generator shall not call
for any oil support for flame stabilization beyond 40 % BMCR load when firing any
coal. Further, the frequency and duration for startup and low loads operation may be
quite long during the first year of unit commissioning and operation. The Steam
Generator has been designed for cyclic/two shift operation. Expected numbers of
Steam Generator start-ups during 25 years of design life are as follows:

Type of Starts Number of Starts

a. | Hot start (after 8 hours of unit shut down) | 4000

b. | Warm start (after 36 hours of unit shut | 1000
down)

c. | Cold start (after 72 hours of unit shut | 150
down)

The Contractor, shall take into account the entire characteristics of expected
combination of fuels to be fired and the expected numbers of Steam Generator start-

LOT-IAPROJECTS TECHNICAL SPECIFICATION PART-B

FLUE GAS DESULPHURISATION (FGD) SECTION-VI SUB-SECTION-I-M1 PAGE 1 OF 51

SYSTEM PACKAGE BID DOCUMENT NO.: CS-0011-109(1A}-2 (FGD)




CLAUSE NO.

TECHNICAL REQUIREMENTS paddis

1.03.00

1.03.01

1.03.02

1.03.03
1.03.04

1.03.05

ups while designing the FGD system.
Design Criteria

The Flue Gas Desulphurisation (FGD) System shall be designed to meet all the
conditions specified above. Representative coal and ash analysis for the expected
coal and oil are given in Sub-section-lI-A (Project Information), Part-A, Section-VI for
each project. The FGD system and all the associated auxiliaries shall be designed to
comply with the requirements stipulated under ‘Guarantee Point” and ‘Design Point’
conditions indicated in Sub-Section-V, Part-A, Section-VI of the Technical
Specification for the respective projects. The values indicated for FGD sizing shall be
considered as minimum design criteria. These shall be modified to more
conservative values if Contractor experience warrants the same. However, no credit
shall be given to the Contractor for this during evaluation of the bids. Utilization of
these values in no way relieves the Contractor of his responsibility to meet all the
guarantee requirements. The Contractor shall also fumish along with his offer the
detailed calculations and data along with his Bid to establish as to how the Bidder
will meet the efficiency requirements both at design and guarantee point as specified
in FGD sizing criteria.

The FGD system shall be installed downstream of the ID fans and shall be based on
wet Limestone Forced Oxidation Process. The FGD system shall be designed to
achieve the required SO: capture without the use of oxalic acid or any other
additives. The FGD System shall be designed so as to be in operation whenever the
Steam Generator is in operation.

However, provision shall be made by the Contractor for facilitating operation of unit
with emergency FGD bypass. This shall also facilitate the online maintenance of
absorber system and associated equipment’'s. The arrangement of the flue gas
system shall allow complete isolation of the absorber from the gas side, with the unit
in operation. For this purpose. Motorized Guillotine type gates has be provided at (i)
hot gas inlet to Booster Fans, (ii) Outlet of Booster Fans and (iii) in the bypass duct
(common Flue Gas Duct going towards the existing Chimney). Further, Quick
opening Bi-plane motorized/pneumatic damper along with 2x100% seal air fans shall
be provided in the by-pass duct by the Contractor. The same shall also be taken into
account while designing the control & logics for the FGD System.

The wet absorber system shall be designed to maintain the required SO, removal.

In order to be compatible to all possible modes of operation, the design of the FGD
plant shall enable short start-up times, compatible with load changes in the Steam
Generator and shall ensure reliable mode of continuous operation.

The flue gas desulphurization plant (FGD) shall be designed to be operated with
limestone as specified in Sub-Section-V, Part-A, Section-Vl of the Technical
Specification.
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1.03.06

1.03.07

1.03.08

1.03.09

1.03.10

1.03.11

1.03.12

1.03.13

1.04.00

1.04.01

The FGD and the ancillary facilities shall be suitable for unlimited operation with all
transients and at any load point between the minimum and maximum load point of
the Steam Generator. Further, the FGD plant shall be suitable for an unlimited
operation at any pollutant concentrations between minimum and maximum without
exceeding the emission values of SO, emission of less than 100 mg/Nms (6% O2

dry).

In case of failure of the SG and ancillary equipment, the FGD plant shall be brought
automatically to the off-load operation without restriction by the current load case by
suitable measures.

In case of a power failure all items of equipment (e.g. minimum one agitator in
absorber and limestone slurry tank, flue gas damper upstream & downstream of
FGD, Process water pump & lube oil system of Booster Fan & Ball Mill) which may
cause irreversible damage to the FGD System shall be connected to the emergency
power supply system to be provided by the Contractor. Bidder shall furnish a list of
all such Auxiliaries in their bid proposal.

In case of shutdown and outage periods, draining and flushing of limestone slurry and
gypsum slurry pipe work, tanks and all other items being in contact with limestone
slurry or gypsum slurry shall be possible without restriction and without necessity of
extensive or unusual preparation and activity. Draining and flushing which are
required even during short time outages or an emergency shutdown shall be started
automatically and by remote control from the Control Room.

All items or equipment which are subject to wear, abrasion or failure (e.g. nozzles,
pumps, pipe work, etc.) shall be designed and installed for easy replacement, repair
and maintenance.

The design and the construction shall be performed so as to avoid stress corrosion
cracking, galvanic or other types of corrosion. Especially when using two different
alloys, appropriate measures shall be taken to avoid corrosion. This is subject to
approval by the Employer.

All items of equipment including flue gas ducts, expansion joints, etc. shall be
designed considering thermal and mechanical strength as a function of the maximum
temperature which might occur in case of a failure of any upstream equipment.

Waste water which might be generated during flushing and cleaning procedures
of the equipment (e.g. lime slurry bins, pipes, trucks, etc.) shall be collected in sump
and shall possibly be reused in the wet absorber.

Justification of Proposed Design

All the design procedures, systems, and components proposed shall have already
been adequately developed and have demonstrated good reliability under similar or
more arduous conditions elsewhere.
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1.04.02

1.05.00

1.06.00

1.06.01

1.07.00

1.08.00

1.08.01

1.09.00

2.00.00

The Bidder shall submit with the offer, comprehensive information on how the L/G
ratio, mass balance, spray nozzle cone angle, spray nozzle arrangement, limestone
consumption etc. of the proposed design has been arrived at. The Contractor shall
also submit alongwith the offer, a detailed write up on the proposed design features
with recent design modifications, if any, and their specific advantages over the
previous designs.

Statutory Approval

The engineering, design, supply and installation of FGD system and the associated
auxiliaries shall comply with the applicable safety code and regulation of the locality
where the system is being installed.

Location & Layout Requirements

The Contractor shall offer the best design to accommodate the Flue Gas
Desulphurisation (FGD) System and Lime stone & Gypsum handling & storage
system within the confines of the space available. The location of FGD System and
associated facilities shall be decided by the Bidder after visiting the Project site.

Capital Overhaul of FGD System

Employer envisages to carryout the capital overhaul of units once in three (3) years.
The design and materials for various equipments/auxiliaries etc. shall be selected by
the Contractor keeping in view the above requirement of the Employer, such that no
major repairs/replacements, requiring shutdown of the unit, are needed in between
the capital overhauls.

Maintenance

The Contractor shall provide adequate handling facilities & approach as for carrying
out on-line and off-line maintenance of the FGD system and its auxiliaries. In order
to carry out on-line maintenance, it shall be possible to readily disassemble, repair
and reassemble the equipment supplied in the shortest period.

Noise level

The equivalent weighted average of sound level measured at a distance of 1.5 m
above floor level in each elevation and one meter horizontally from the base of any
equipments furnished and installed under these specifications, expressed in decibel
to a reference of 0.0002 microbar, shall not exceed 85 dB(A).

EQUIPMENTS AND SYSTEMS SPECIFICATIONS

Specified hereafter are the minimum acceptable functional requirements of the
Employer, and all components, equipments and systems for the Flue Gas
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3.00.00

3.01.00

Desulphurisation System shall be designed to cater to these requirements.
Compliance to various stipulations of the Technical Specifications, functional
requirements of Employer and utilization of various parameters and their values in
the specification by the Contractor shall in no way relieve the Contractor of his
responsibilities to meet all guarantee requirements or of providing completely safe
and reliable operating equipment/systems.

The complete FGD system and the associated auxiliaries shall be designed by the
standard industrial practices. The FGD system shall be designed to achieve the
required SO, capture without the use of oxalic acid or any other additives. Only field
proven materials for similar application shall be used for the system. The complete
installation of liners shall be made under the supervision of the liner supplier as per
their guidelines.In the execution of the welds contractor must ensure that welding
material has same corrosion resistance as the actual plate surface.

Alloy to carbon steel welds must either be hidden behind a covering strip of alloy
material, or be executed by a special welding procedure ensuring the same quality
at the weld surface as the alloy lining. All welding which shall be in the contact with
process fluids shall be executed under the supervision of the designer/manufacturer.

FLUE GAS SYSTEM

The entire flue gas system, flue gas ducts, absorber etc. shall be designed to meet
the following conditions:

+660 and -150 mmwc or maximum
conceivable head of Booster fan (if
provided), whichever is higher

1. | Design internal pressure at 67%
yield strength (mm wc)

2. | Design Inlet Gas

(deg.C)

Temperature | 150

3. | Short temp excursion temperature | 300
of inlet gas (for approx. fifteen (15)
minutes at a time) (deg. C)

Inlet Dust Burden in Gas (mg/Nm3)

200

Maximum flue gas velocity through
the Absorber (M/sec)

Not more than 4 m/s at Design Point
Conditions

Recirculation Slurry pH

Not less than 5.5 under all operating
conditions
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3.02.00

3.02.01

3.02.02

3.02.03

3.02.04

3.02.05

3.02.06

3.02.07

Design

The flue gas ducts shall be sized and designed to meet all the criteria as specified in
Cl. No 16.00.00 this subsection.

All ducts with operating temperature above 60°C shall be insulated in accordance
with cl. No. 17.00.00 of this sub section.

The duct layout shall ensure that there is no accumulation of acid mist on the duct
floor.

The duct to Absorber inlet shall be made of Carbon steel of minimum 7mm thickness. The
duct to Absorber inlet shall be made of Carbon steel of minimum 7mm thickness. The duct
from Absorber outlet to bypass duct shall be made of Carbon steel of minimum 7mm
thickness with 2 mm (minimum) thickness lining / cladding / wall paper of Alloy C276 / Alloy
59 or better material.

In addition to the base offer as described above, the bidder may also submit an
alternate offer for a different material / lining of duct from Absorber outlet to stack, if
the bidder has previous experience of the same. The bidder should have supplied a
similar design of duct in previous installations for similar application. Bidder shall
indicate the applicable price implication for such an alternate offer in the relevant Bid
Proposal sheet. The Bidder shall also furnish details of the previous installations of
such system and bring out all the technical features of the system proposed. Bidder
to note that application of lining material in the ducts shall be carried out under the
supervision of designer/manufacturer. Bidder to note that application of lining
material in the duct shall be carried out under supervision of Designer/Manufacturer.

Wherever required, expansion joints of proven design shall be provided in the ducts
to take care of differential expansion in the system. The material chosen for
expansion joints shall suitable for the duty conditions and the corrosive atmosphere
of the FGD system and shall be field proven for similar applications. The expansion
joints shall be guaranteed for faultless material and workmanship, for a minimum
guaranteed life of not less than 20000 hrs. of operation. During Guarantee period
any defects noticed in the expansion-joints due to faulty material and workmanship
shall be rectified by the Contractor free of cost.

The Contractor, shall take into account the entire characteristics of expected
combination of fuels to be fired, for the complete load range of operation and the
expected numbers of Steam Generator start-ups while designing the Chimney flue
liner. The chimney flue liner cladding shall be made of 2 mm thick Titanium (Grade 2
as per ASME SB265) or C-276 alloy over 8 mm thick (minimum) mild steel base
metal of flue liner. Cladding shall be done to achieve the required quality as per
ASTM B 898-11. External surface of chimney flue liner projecting over the chimney
roof shall be wrapped with 2 mm thick Titanium / C-276 sheet over insulation.
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3.03.00

3.03.01

3.03.02

3.03.03

3.03.04

3.03.05

3.03.06

3.03.07

3.03.08

3.03.09

The stack shall be designed as per the latest guidelines of EPRI Wet Stack Design
Guide. The design of wet ducts and stacks system shall consider the Stack liquid
discharge (SLD), Corrosion/chemical attack, Condensate collection system and its
drainage etc.

Gates & Dampers

The arrangement of the flue gas system shall allow complete isolation of the absorber
from the gas side, with the unit in operation. Guillotine gate type damper shall be provided
by the Contractor before the suction of each Booster fan. A gas tight, motor operated
Guillotine gate shall be provided by the Contractor at the outlet of each Booster fan. A
gas tight, motor operated Guillotine gate shall be provided by the Contractor in the
bypass duct (flue gas duct connecting the existing chimney).

All gates/dampers shall be designed to withstand the operating flue gas temperature
without distortion.

There shall not be any backlash, play, etc. with linkage mechanism, actuator and
final control element.

Thermal expansion of ducting shall not produce stress in louvers, linkage arrangement etc.

Outlet dampers of seal air fans shall be pneumatically operated, suitable for remote
manual operation.

All pneumatically operated interlocked dampers actuators shall be provided with solenoid
valves.

A quick acting biplane damper shall be provided by the Contractor in the bypass duct
(flue gas duct connecting the existing chimney) for quick opening to allow bypass to
come into operation in case of emergency. The damper shall be capable of quick
opening during emergency conditions within a time of 10-20 secs. Bidder should
indicate the required opening time for bypass damper for emergency operating condition.

All the gates shall be designed for tight shut off. The Guillotine gate type dampers mentioned
at Clause No. 3.03.01 above shall have a guaranteed gas tightness efficiency (on flow) of not
less than 99.95% along the duct as well as from the duct to atmosphere or from atmosphere
to the duct, depending on the pressure in both the damper open and damper closed
condition without the use of seal air fans of the damper. The bypass damper shall have a
guaranteed gas tightness efficiency (on flow) of not less than 99.5% and 100% leak tight with
seal air fans under operation. The gas tightness shall be demonstrated at shop for minimum
one type of damper of each type and size.

The dampers shall be pneumatically operated and controlled from the control room.
Provision shall be made for giving signal automatic bypass controls of the absorber in case
of failure of the absorber spray system or the GGH. The dampers shall have provision for
manual operation, through a hand wheel. The force required for manual operation of the
gate shall not exceed 35 kg (max.) at the rim of the hand wheel.
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3.03.11

3.03.12

3.03.13

4.00.00

4.01.00

4.01.01

The isolating gates shall be provided with locking devices to permit locking in fully
closed position.

Pressurization Fans:

a) All gates shall be provided with 2x100% pressurization fans to achieve 100%
sealing efficiency.

b) The location and scheme for pressurization system shall be subject to
Employer's approval.

All gates shall be designed to withstand the operating air and flue gas temperature
without distortion.

All guillotine gates shall be located in horizontal duct to avoid fly ash build up when in
closed position and shall be of top entry type.

BOOSTER FAN:

The Booster Fans shall be located downstream of the ID Fans (Induced Draft Fans)
in the inlet duct to Absorber shall be capable of handling the pressure drop in the
FGD system & ducting and wet stack of 150 m height also considering the exit loss
from wet stack over the entire load range with any one or both Booster fans in
operation in conjunction with one or both ID fan in operation while firing the specified
range of fuels. Additionally a pressure loss of 100 mm wecl (excluding margin) shall
be built up in booster fan design criteria as mentioned below to take care of pressure
loss due to future installation of De-Nox system.

Booster Fans shall be sized such that they satisfy the criteria stipulated below.

S.N. Description Booster Fan

1 Type of fans Constant speed, axial type.

2 No. of fans per unit Two

3 Fan sizing criteria with all the Booster Fan to be sized for
following conditions occurring one (1) Booster Fan stream in
together : operation taking into account

following factors occurring
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(i) Flue Gas Flow through fan 920 m¥sec for all 800 MW
units
724 m?sec for 660 MW units
of Mouda, Tanda , Nabinagar
STPP & Barh-I
802 m?¥sec for 660 MW units
of Meja
893 m?¥sec for 660 MW units
of Solapur
297 m?¥sec for 250 MW units
of Nabinagar TPP
(i) Power supply frequency 47 5 Hz
(iii) Pressure at Booster Fan suction 0 mmWc
(iv) Gas temperature (degree Celsius) 150
4.02.00 The fans shall also fuffill following sizing Each fan to be sized with
criteria in addition to those mentioned at following conditions occurring
clause 4.02.01 above together.
(i) No. of fans in operation 2
(ii) Flue gas flow through each fan 727 m¥/sec for all 800 MW
units
600 m?*sec for 660 MW units
of Mouda, Tanda , Nabinagar
& Barh-l
645 m?*sec for 660 MW units
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4.02.01

4.03.00

4.04.00

of Meja

678 m?/sec for 660 MW units
of Solapur

237 m?/sec for 250 MW units

of Nabinagar TPP

(iii) Margin over flow 20%

(iv) Margin over pressure requirement 44% over the calculated value

(V) Power supply frequency 50 Hz

(vi) Pressure at Booster Fan suction 0 mmWc

(viii) Gas temperature (degree Celsius) 150

(viii) Flue gas control Blade pitch control

Note to 4.02.01 & 4.02.02: Booster fan shall have a minimum stall margin of 10%
over the Design duty points.

Both fans shall operate with highest possible efficiency which shall be nearly equal
at the Guarantee point flow and test block points.

Fan components along with servo/blade pitch control mechanism shall be designed
to withstand and continuously operate with the maximum air or flue gas temperature
that these fans will be required to handle. Fan component shall also be designed to
withstand the excursions in flue gas temperature up to 300 degree Celsius, which
may persist for about 30 minute duration. Such temperature excursion will not inhibit
the safe and smooth operation of fans or cause any damage or increased
maintenance.

The construction of Booster fans shall also comply with following requirements
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4.05.00

DESCRIPTION Booster Fans

Type of fan blades stream lined, aerofoil shaped section

Blade material Nodular Cast Iron or High Wear Resistant Steel with or

without Hard coating as per the proven practice of the fan
manufacturer

Fan rotational speed 600 rpm (max.)

Air/Flue gas flow blade pitch control

Fan critical speed not less than 125% of fan maximum operating speed

Fan
design*

component to withstand torsional stresses three (3) times the normal
full load motor torque at all speeds

Fan casing material Abrasion and wear resistant, high BHN steel having
thickness minimum 8.0mm thickness or 12mm mild steel with liner

Fan Ho

*Note :

(a)

(b)

of thickness 10mm (min.)

using design for shut off head of fan

Contractor shall submit detailed calculations, for Employer's approval, to
confirm compliance with above requirements for all fan components,
specifically for fan shafts, impeller hubs and impeller as a whole. Areas of
high stress concentration and residual stresses, like welded attachments
shall be avoided on the fan rotor/shafts. Combined static, dynamic as well as
residual stresses shall be demonstrated to be within allowable limits. These
fan components shall last the life of the plant with such combined stresses
present in them.

Although employer envisages to install highly efficient electrostatic
precipitator to control particulate emission, however. Bidder shall select the
Booster fan components such as blades, hubs, casing etc. to encounter the
high dust burden of the order of 250 BQZBm. The minimum wear life of
Booster fan components shall not be less than 25000 hours of operation from
the date of commissioning.

Fan Bearings

(a)

Bearing shall be provided with oil bath to prevent damage in case of
complete loss of plant auxiliary power when the fans must coast down
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4.07.00

(b)

(c)
(d)

(€)

without power.

Size oil reservoir in bearings housing for maintaining lubrication for extended
periods in case of oil circulation system is out of service.

Cooling air circulation to be provided across main bearing

Adequte numbers of duplex Pt-RTD (100 ohm at 0 degree Celsius) and
temperature indicator shall be provided for each bearing. Local as well as
remote monitoring features shall be provided.

For mounting of vibration pads/pickups, flat surfaces shall be provided both
in X and Y directions, by the Contractor on the bearing housing.

Fan balancing

(a)
(b)
(€)

(d)

The fans shall be statically and dynamically balanced before shipment.
Balancing of each fan shall be checked and adjusted at site, if necessary.

Natural frequency of all fan components shall be established by vibration
testing to ensure that no part of the wheel is adversely excited by any force
generated at operating speeds.

The fan blade shall be subjected to natural frequency test. The other
components of fan wheels need not be subjected to natural frequency test if
supplier can prove that these component are very rigid and have very high
natural frequency compared to the operating frequency of respective fans
giving justification.

Booster fans shall meet following operational requirements.

(a)

(b)

Description Booster Fans
Mode of operation i) two fans in parallel.
ii) one fan (one stream in operation)

Fan control system i) capable of operating in automatic mode for all
regimes of operation in a steady and stable
manner

ii) The final control element shall not have any
backlash, plays etc., and shall operate in the
range of 20% to 80% depending upon
generating loads upto Boiler MCR
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4.09.00

4.10.00

5.00.00

5.01.00

(c) Vibration For mounting of vibration pads/pickups (in the
Employer's scope) flat surfaces shall be

provided, both in X & Y directions, by the
Contractor on the bearing housing in such a
way,so that welding/screwing of the pads shall be
possible.

(d) Bearingmetal Shall be possible from remote as well as locally,
temperature using atleast 2 nos. of duplex platinum RTD's
monitoring (100 ohms at0 deg. C) per bearing

The fans shall be suitable for parallel operation and sharing the load capacity over
the entire range of operation without hunting. Pulsation shall be avoided by suitable
design of fans and

Fan Casing :

(a) The fan casing shall be split to provide easy removal of the fan hub/impeller
for replacement and repairs.

(b) The sections shall have gasket joints to ensure airtight sealing.
(c) Access doors shall be provided in each suction chamber casing and diffuser.
Drain Connection:

Drain connections shall be provided at bottom most point of the fan housing to the
nearest trench.

ABSORBER
The unit shall be provided with an independent/dedicated absorber.

The contractor may offer either a spray type absorber, with single or multiple levels
of spray, or an absorber with gas bubbling through the slurry, as per
Bidders/Colaborator’'s proven practice. Only proven system in successful operation
in previous installations supplied by the contractor shall be offered.

A Spray System (if offered)

(i) The contractor shall provide spray system and minimum spray levels
required to meet the stipulated guarantee and design requirement.
The spray system (including slurry recirculation pump & nozzles) shall
be sized to achieve a desired L/G ratio required to meet the
guarantees SO; removal efficiency, with redundancies specified
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under this clause.

(i) In case the contractor offers an absorber with multiple levels of spray
nozzles, each spray level shall be provided with independent 2x100%
pumps. Alternatively, the contractor may offer a spare spray level
with each spray level served by an independent 100% capacity pump.
In case the contractor offers a single level of spray, one number of
standby pump of the same capacity & head as the working slurry
recirculation pumps shall be provided. The contractor shall provide
spray system / spray levels only as per his proven practice, which
should be in successful operation elsewhere.

(iii)  The slurry recirculation pumps shall have a minimum margin of 10%
on flow and 10% on frictional head, over the actual requirement for
meeting the guarantee and design point conditions. All slurry
recirculation pumps including motors shall be of the same size and

type.

(iv)  The slurry recirculation pumps shall have motor driven knife gate
valve at pump suction and discharge side.

(v) The slurry recirculation pumps shall be wear-resistant and equipped
with flushing devices to prevent sedimentation and shall be designed
and installed in a manner to allow easy replacements, repair and
maintenance. The slurry recirculation pumps shall be equipped with
oil level indication, coupling guard and collecting equipment for
leakage, made of resistant material. Single mechanical seals with
automatic flushing with a connection for additional manual flushing
shall be provided.

(iv) The slurry pumps shall also comply with the requirements stipulated
in Clause 8.00.00 of this sub-section.

(v) Sufficient redundancy, as per the proven practice of the contractor,
shall be provided in the spray nozzles. Minimum 10% spare nozzles
shall be provided at each level.

B Bubbling Type Absorber

(i) In case the bidder offers an absorber with gas bubbling through the slurry, the
complete gas distribution system to the slurry shall be in bidders scope. No re-
circulating pump and spray header and nozzles shall be required in such case.
However, 2x 100% Cooling Pumps instead of Slurry Recirculation shall be provided.
The spray headers & piping for cooling pump discharge shall be made of Alloy 59 or
C276 and nozzles shall be made of Silicon Carbide or ceramic or equivalent having
a minimum guaranteed life of 20,000 hrs. The Cooling Pumps shall be installed
inside a building.
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5.02.00

5.03.00

5.03.01

5.03.02

The sparger and gas riser tubes shall be made proven material which shall have a
minimum life of 5 years.

Minimum 10% redundancy, shall be provided in the Sparger Tubes.

Absorber Recirculation Tank

Sufficient number of agitators, as per the proven practice of the contractor, shall be
provided for thorough mixing of the re-circulating slurry. In case the Contractor's Absorber
includes side entry agitators, the contractor shall offer and demonstrate mixing
arrangement such that n-1 number of agitators are sufficient to avoid the slurry settlement
in the absorber tank in case of one agitator under breakdown (n-total no. of working
agitators). In case vertical agitators in Absorber are offered, one complete mechanical
assembly of agitator shall be supplied as warehouse spare for each Absorber.

Absorber Oxidation Systems

The contractor may offer either a grid type oxidation system or a sparge jet oxidation
system or lance type or air rotary sparge system or jet air sparger system for
oxidation of sulfite sludge to sulfates, or any other proven system as per the practice
of the FGD vendor.

The oxygen required for oxidation shall be supplied by 2x100% oxidation air blowers
for each absorber. The compressor/blower shall be sized to supply at least 2.5 times
the stoichiometric air requirement for spray tower process & at least 4.0 times the
stoichiometric air requirement for Bubbling Type process or the actual requirement,
whichever is higher, under the following condition, all occurring simultaneously. The
natural oxidation of sulfite by residual oxygen in flue gas shall not be considered for
this purpose.

Load Design point Flow

Flow Minimum 2.5 times for spray tower process & 4.0 for
Bubbling Type process the stoichiometric
requirement

Head For spray tower process actual requirement
considering choking/ blockage of minimum 10% of the
oxidation nozzles / sprayers or minimum 8500 mmwc
whichever is higher.

For Bubbling Type process actual requirement
considering choking/ blockage of minimum 10% of the
oxidation nozzles / sprayers or minimum 3500 mmwc
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5.03.03

5.03.04

5.04.00

5.05.00

whichever is higher.

Margin on Head 10% under above conditions.

Ambient Conditions 45°C /1 60% RH.

Oxidation nozzles / spargers shall have a minimum redundancy of 10% or as per the
contractor’s proven practice whichever is maximum.

The oxidation system shall be complete with a quenching system to cool down
heated oxidation air in order to prevent any scaling or buildup that could occur at the
sparger tips due to localized evaporation of recycled slurry.

Gypsum Bleed Pump

Each absorber shall be provided with 2x100% Gypsum Bleed Pumps for supply of
gypsum slurry to Gypsum Dewatering system. Each Gypsum bleed pump shall be
sized to bleed-off the gypsum slurry from the absorber with slurry solid concentration
not exceeding 30%, under the following conditions, all occurring simultaneously:

Load Design point

Flow 100% of gypsum produced at Design point condition
Head As per system requirement

Margins Flow -- 15%
Head — 20%

The pumps shall be designed to meet the stipulations of Clause N0.9.00.00 of this
Sub-Section.

Provision shall also be provide in the Gypsum Bleed Pumping system by provision of
tap off, valves etc. for pumping the gypsum bleed to alternate source.

Emergency Spray System

An emergency cooling system for automatic spray of quenching water for a sufficient
time (minimum 15 min) at the inlet to the absorber, in case the gas temperature
exceeds the design temperature due to failure of upstream equipment’s shall be
provided to protect the FGD and all other sensitive downstream equipment against
high flue gas temperatures. The water shall be supplied from an elevated tank
(emergency water tank) installed near to the absorber. The tank volume and the
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5.06.00
5.06.01

5.06.02

5.06.03

5.06.04

5.06.05

5.06.06

injection lances/nozzles shall be designed to protect the inlet duct and the lining of
the absorber. The inlet duct shall be sloped towards the absorber.

Design

The design and arrangement of the absorber shall be field proven for successful
long-term operation in conjunction with a coal fired power plant.

The design of flue gas ducts and inlet and outlet hoods of the FGD as well as guide
vanes and baffle plates shall ensure a homogeneous flue gas flow with respect to
the distributions of:

(i) temperature

(ii) velocity

(iii) dust content

(iv) slurry injection and distribution.

The above shall be proven by two phase Computational Fluid Dynamics simulations
(liquid and gas). The scope of modelling shall include flue gas path inside the
absorber vessel including inlet and outlet duct. Homogeneity shall be ensured, if the
deviation from average is less than +10%. Further, in the Absorber outlet hood no
internals such as guide vanes and baffle plates shall be allowed.

The fabrication of the absorber vessel shall follow common practice as there shall be
no longitudinal seams located behind any attachment or obstruction which would
prevent inspection of the welds. Nozzles, access ways, and their reinforcements
shall not be located in or on any seam. Inaccessible gaps or hollow beams shall be
avoided.

The absorber shell shall be designed for pressure loads, piping forces and moments,
wind and seismic loads and all other loads imposed on the absorber. Bracing and
reinforcement shall be adequate to prevent deflection and vibration. Internal
supports for mist eliminator sections, etc. shall be designed to withstand the flooded
weight of the supported section. The absorber and its structural supports shall be
designed for the maximum operating loads including design positive & negative
internal pressure, static head, external attachment loads (such as exerted by piping)
wind load using the allowable stresses permitted by the applied standards.

It shall be possible to reach the SO, emission guarantees, at Guarantee point
condition, with at least one spray level continuously out of service (in case the
absorber is equipped with several spray levels) or one spare pump continuously out
of service.

Three stage chevron type Mist Eliminators (ME) made of polysulfone or stainless
steel shall be provided at the exit of the absorber. Provision shall be made for
continuous washing of both ends of the first & second stage and the front section of
the third stage of mist eliminators. Wash water arrangement shall also be provided
at the back end of the second stage of mist eliminator. If the mist eliminator washing
system is designed for cyclic washing of different sections, all the valves required for
cycling shall be motorized or pneumatically operated. The automatic valve for the
spray system shall be easily accessible on a platforms close to the mist eliminator.
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5.06.07

5.06.08

Entrained slurry shall be collected by mist eliminators downstream of the slurry spray
system to avoid carry-over of slurry to the stack.

The ME system shall be equipped with washing and drain provisions, where drains are
directed into the absorber. Washing provisions shall include external and internal piping
systems with replaceable nozzles, water pressure booster pumps (if required) complete
with all piping, valves, instrumentation and controls. The mist eliminator wash
piping/header shall be constructed of rubber lined carbon steel or glass fiber reinforced
plastics. Polypropylene or PVC is also acceptable for mist eliminator wash headers provided
Contractor or its Collaborator has proven experience for the same. Ease of replace ability
and placement of the mist eliminator on maintenance platforms is an important
requirement. The ME shall be designed to allow for efficient cleaning in process. Test ports
shall be provided downstream of the mist eliminator to enable performance testing.

The mist eliminator system shall be capable of withstanding high velocity spray
water jets typically employed during manual cleanings. The ME shall be constructed
in individual cells. The design shall safely avoid ME vibration and/or humming. The
individual cells shall be sized so that no more than two maintenance personnel are
needed to handle them manually when they are fully scaled or plugged, and the cells
shall be capable of passing through the access doors for the mist elimination section.
Easy access for placement and replacement of the mist eliminator shall be
incorporated in the design of the mist eliminator arrangement and the absorber
vessel.

Walkways shall be arranged and also measures shall be taken as appropriate to
permit the internal components to be disassembled and reassembled during repairs
without the necessity for time-consuming preparatory work. The headroom shall
have a height of more than 2200 mm. The mist eliminator support beams shall be
designed to act as maintenance walkways approximately 300 mm wide and shall
allow for a minimum 500 Kg/m2 load. The support beam/walkways shall provide
personnel access to all mist eliminator modules, wash headers and wash nozzles.

Adequate number of viewing ports with flushing devices connected to automatically
operating washing system shall be delivered at following locations:

(i) upstream of 1st stage

(ii) between 1st and 2nd stage
(iii) downstream of 2nd stage.
(iv) downstream of 3rd stage

The regular flushing shall be done in a defined time sequence.

The absorber oxidation tank shall be provided with an over flow line (for spray tower
process) complete with sealing pot, over flow and drain line. The absorber over flow
shall be taken to a sump in the absorber region, from where the slurry shall be
pumped back to the absorber by a sump pump.

Materials used shall be suitable for the chemistry of the absorber process and resist
abrasion from any particulate contained in the incoming flue gas and from the
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5.06.09

5.06.10

5.06.11

5.06.12

5.06.13

5.06.14

5.06.15

5.06.16

5.06.17

5.06.18

particulate of desulphurization process.

All equipment located in the gas path or connected to such equipment shall be
designed to withstand the maximum inlet gas temperature fluctuations. There shall
be no damage whatsoever to any equipment as a result of these fluctuations.

The raw gas inlet duct of the absorber shall be equipped with a flushing device of the
side walls and the ground, which shall operate continuously as well as intermittently.

The absorber vessel shall be made of minimum 7 mm thick carbon steel.

The absorber oxidation tank, absorber tower & absorber outlet duct shall be
provided with 2 mm (minimum) thickness lining / cladding / wall paper of Alloy C276 /
Alloy 59 or better material.

The material of process equipments of flue gas desulphurization system shall be
appropriate for the chloride content and pH level at which the process is to operate.

All internal members shall be lined with minimum 2 mm Alloy 59/ C276 . All metallic
fasteners which are provided inside the absorber/absorber wet-dry interface ducting
shall be of Alloy 59/ C276.

The absorber wet-dry interface shall be made of solid Alloy 59 or C276 of minimum 6
mm thickness.

The other bridges (supports) shall be lined with minimum 2 mm Alloy 59/ C276.

Lining material and technical application requirements shall be fumished by
manufacturer experienced with similar FGD plants. Proof of such experience shall be
provided by the Contractor.

The spray headers (if provided) and air supply headers shall be made of FRP or
Carbon Steel with rubber lining (minimum 10 mm natural rubber lining), corrosions
and erosion resistant in the inner and outer side (Silicon Carbide coating on
metal/FRP surface exposed to slurry). Optionally ceramic coating is also acceptable
provided bidder/Collaborator has proven experience for the same. The slurry
spraying system shall be made of material resistant to erosion and corrosion. During
the lifetime of the plant, only the nozzles shall be replaced. The distribution system of
the slurry shall be hydraulically optimized. The spray nozzles shall be of silicon
carbide or ceramic or equivalent having a minimum guaranteed life of 20,000 hrs.
The design of the spray nozzles shall be such that rapid wear, encrustation and
plugging are avoided. Nozzle pipes and slurry spray nozzles shall be with bolted
flanged connections. Nozzle pipes shall be installed easily to be removed partially
through absorber modules.

In case the absorber is equipped with several spray levels they shall be designed as
follows:
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5.06.18

5.06.19

5.06.20

5.06.21

5.06.22

5.06.23

5.06.24

5.06.24

(i) The last spray level upstream the mist eliminator shall be operated only in
counter-flow.

(ii) Depositions at downstream spray level and mist eliminator by co-flow injection of
slurry shall be avoided.

(iii) The spray lances shall be equipped with bars for installation of
scaffolding without any offset. The spray levels shall be designed for a load of
min. 500 kgf/m?.

(iv) A flushing device of the spray levels with water shall be installed. Flushing shall
take place if spray levels are out of operation.

The absorber shall be self-supported from the bottom to suit site conditions.
Absorbers which are extemally supported from the structure are also acceptable
provided Bidder or its Technology Collaborator has proven experience of supplying
such Absorbers which are operating for more than 5 years. The absorber shall have
adequate stiffening arrangement on the external side. Internal stiffeners shall be
used only where it is not possible to provide proper external stiffening with approval
of employer.

It should be possible to build platforms inside the absorber for access to all parts of
the absorber during maintenance. In case the contractor offers a multiple spray level
design, minimum distance of 1.5 m shall be maintained between individual spray
levels. Arrangement shall be properly designed to facilitate access for maintenance
and replacement of spray nozzles.

The spray piping, mist eliminators and its supporting structure shall be designed to
carry sufficient load during maintenance.

The bottom of the absorber sump shall be designed so that there will be an easy
entrance for a man with a wheelbarrow. Therefore the arrangement and dimensions
of the inspection door of the absorber at ground level shall be designed to allow for
this. The bottom of the absorber sump shall be designed in such a way that complete
drainage of the absorption liquid/slurry is possible and is accessible without damage
of lining/rubber.

In case of Spray Tower System, Suction screens shall be installed inside the
Absorber vessel to protect the Slurry recirculation pumps. In case Bubbling type,
suction strainers shall be installed at the suction side of Gas Cooling Pumps. For the
agitators a flushing system for start ups shall be provided.

It should be possible to discharge the absorber sump into the emergency drain tank
within 2 hours.

At the head of the absorber two manholes shall be provided to reduce the draught of
the stack during outage.

Equipment’s required for internal & external inspection shall be furnished by the
contractor in brand new condition. List of all such items shall be furnished along with
the Bid. The formation of agglomeration, deposition & caking shall be avoided. For
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6.00.00

6.01.00

6.02.00

6.02.01

6.02.02

6.02.03
6.02.04

6.02.05

6.02.06

6.02.07

6.03.00

6.03.01

areas, where this might occur, (e.g. mist eliminators, spray levels) the Contractor
shall submit a cleaning procedure including the required safety measures as part of
the inspection concept.

LIMESTONE GRINDING AND SLURRY PREPARATION SYSTEM
Type

A common limestone and slurry preparation system is envisaged for each project.
Contractor shall supply wet limestone grinding and slurry preparation system
complete with all auxiliaries and slurry storage tank of proven design.

Limestone Silo:

The Contractor shall provide 2X100% Limestone storage silos each silo having
minimum 24 hours storage capacity equivalent to the requirements of FGD system
of all the units operating at Design point. The storage silo shall be complete with
supporting steel structure, platforms, staircase, air canons power operated
gates, gravimetric feeders, level switches, air relief devices, etc..

The storage silos and hopper cones shall be fabricated of minimum 10 mm thick
carbon steel with a SS lining of grade SS304 of minimum 4 mm thickness in the
complete cones to ensure reliable discharge of material. The design of storage silos
shall confirm to IS 9178 (Part 1 to 3). The storage silo shall be capable of feeding
the limestone by means of gravimetric feeder to the wet ball mills. The top of the
unloading hopper shall be equipped with a grate to protect the downstream
equipment from gravel lumps or tramp waste.

Each Silo shall be provided with sufficient no. of level transmitters.

Each silo shall be provided with minimum 3nos. of air canons at necessary location,
capable of removing the jamming/clogging/blockage in the silos.

For dust free operation each silo should be provided with a covering arrangement
and a self cleaning bag filter system of suitable capacity containing blower,
automatic/on-load cleaning system, etc.

For each silo facilities shall be provided for unloading the bunker, through feeder, to
a truck at ground level, along with all necessary chutes and diversion chutes.

Lime stone silo with hopper may be fabricated at factory in segments, transported
and welded at site.

Bunker Shut-off Gates

A bunker outlet chute shall be provided for feeding limestone from bunker to the
feeder. The size of the opening chute shall be sufficient to ensure proper flow of the
limestone. There shall be no reduction of section in the bunker outlet chute from
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bunker to feeder. The inlet chute shall be provided with suitable poke doors/holes in
order to remove jamming/blockage. A motorized bunker shut-off gate shall be
provided at the inlet to each feeder.

6.03.02 All parts of the gate in contact with limestone shall be of stainless steel construction.

6.03.03 The shut-off gates and its actuator shall ensure 100% closing of the gate even with
‘bunker full of limestone’.

6.03.04 Facility shall be provided to open/close the bunker outlet gate, through actuator,
from remote as well as local.

6.03.05 In addition, a hand wheel with proper access shall also be provided for manual
operation of the gate. The force at the rim of the hand wheel shall not exceed 35 kg
with bunker full of coal.

6.03.06 For each bunker facilities shall be provided for unloading the bunker, through feeder,
to a truck at ground level, along with all necessary chutes and diversion chutes.

6.04.00 Gravimetric Feeders

6.04.01 Gravimetric feeders shall be sized to meet 110% of the maximum mill capacity.

6.04.02 The limestone feeder belt shall be of seamless rubber construction. It should be
possible to adjust the belt tension from outside without opening the feeder body.

6.04.03 All parts in contact with limestone except belt shall be of stainless steel construction.

6.04.04 The feeder shall have adequate instrumentation to detect "loss of flow'.

6.04.05 The feeder shall have a motor/pneumatic operated gate at the outlet.

6.05.00 Wet Ball Mill

6.05.01 There shall be 2X100% tube mills for grinding of limestone. Each mill shall be sized
to meet 110% of the maximum limestone requirement of all the units in a project
operating under the following conditions, all occurring together.

(i) Load Design point flow
(i) Flow 110% of limestone requirement of two absorbers
at Design point
(iii) Input Limestone Size 1" (max.)
. . Output Fineness 90% or higher (as per the
(iv) Output Fineness requirement of absorber) through 325 mesh (for
spray tower process) OR 90% or higher (as per
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6.05.02

6.05.03

6.05.04

6.05.05

6.05.06

6.05.07

6.05.08

6.05.09

the requirement of the absorber) through 200
mesh (for bubbling process)

(v) Mill Wear Part Near Guaranteed Wear Part Life.
Conditions

(vi) Limestone bond 13 (min)
index(kWh/sh.T)

All integral auxiliaries of the mills like hydro-cyclones, separator tank & mill circuit
pumps shall be sized to meet the above conditions. A 100% stand-by pump shall be
provided for the mill circuit pump.

The mill hydro-cyclone set shall have sufficient redundancy. A minimum 10% spare
hydro-cyclone shall be provided in each set of hydro-cyclone. Hydro-cyclones shall
be of modular construction. It shall be possible to remove and replace individual
hydro-cyclone with the set in service. Individual isolation valve shall be provided for
each hydro-cyclone for this purpose. The hydro-cyclone shall be of proven design
and shall be provided with replaceable rubber lining. The hydro-cyclone shall be
provided with replaceable rubber lining of thickness 12 mm for the feed chamber and
12 mm for the overflow launder.. The liners shall have a minimum wear life of not
less than 7000 hrs.

All parts of the mill including mill body, trunnion, hydro-cyclones, integral pipes, mill
circuit pumps and other parts in contact with limestone slurry shall be provided with
replaceable rubber wear liners. The wear liners or wear parts shall have a minimum
guaranteed wear life of not less than 8000 hrs without reversal of the liners. The
guaranteed capacity and fineness of the mill shall not be affected within the
guaranteed life of the mil wear parts.

The material of the balls shall be chosen to ensure that the balls do not lose their
original shape and to ensure minimum ball consumption. The contractor shall also
guarantee ball consumption per ton of limestone throughput. The contractor shall
furnish the minimum ball diameter below which the balls shall be replaced.

Facility shall be provided for on-load loading of steel balls to the mill.

The ball mill shall be driven by a motor through a peripheral gear/ central drive
system. An auxiliary motor shall also be provided for inching of mills after trip and
during maintenance.

The lube oil system shall have 100% stand-by arrangement for lube oil pumps and
oil coolers of each circuit with independent pump / cooler. Wherever required duplex
oil filters shall be provided.

The mill auxiliaries like separator tanks, mill circuit pump, hydro-cyclones and all
connecting pipes handling limestone slurry shall have replaceable rubber linings.
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6.06.00

6.06.01

6.06.02

6.06.03

6.06.04

6.07.00

6.07.01

6.07.02

6.07.03

6.07.04

Limestone Slurry Preparation / Storage Tank

The contractor shall provide two (2 nos.) slurry storage tank, common for all mills.
Each tank shall be sized to meet 12 hours continuous limestone requirement of all
the units operating at Design point. For tank volume calculation, solid concentration
(by weight) in the slurry shall be assumed, not more than 20% or actual required
whichever is lower.

The storage tanks shall be equipped with sufficient number of agitators, to avoid
settling of limestone, as per the proven practice of the supplier. The agitators shall
be designed to meet the requirements stipulated in Cl. No. 11.00.00 of this Sub-
Section.

The limestone mill circulation tanks shall be installed indoor beneath the hydro
cyclone stations. The slurry storage tank shall be located outdoor.

The slurry preparation tank shall be CS construction with replaceable
chlorobutyl/bromobutyl rubber lining of minimum 5 mm thickness.

Limestone Slurry Supply Pumps & Piping
2x100% centrifugal type limestone slurry pump shall be provided for each unit. Each

limestone slurry pump shall be sized to supply the limestone requirement of one (1
no.) unit, under the following conditions all occurring together.

(i) Load Design point

(i) Flow 110% of one absorber requirement with the limestone
requirement at Design point.

(iii) Head As per system requirement.

(iv) Margins Flow 10% (minimum)

Heads 15% (minimum)

(V) Solids Max. 30% by weight or actual as per suppliers
Concentration practice, whichever is minimum.

The limestone slurry pumps shall be designed to meet the requirements stipulated in
Cl. No.8.00.00. of this Sub-Section.

The limestone slurry pipes shall be sized to minimize erosion and avoid settling of
the limestone at part load operation. The slurry pipes shall be lined with
replaceable wear resistant natural rubber lining of minimum 10 mm thickness.
Additional thickness of 2 mm in rubber lining shall be provided at bends.

Automatic flushing equipment for all lime slurry pumps and pipes shall be supplied.
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7.00.00

7.01.00

7.02.00

7.03.00

7.03.01

7.03.02

7.03.03

7.03.04

7.03.05

7.04.00

7.04.01

GYPSUM DEWATERING SYSTEM

A common gypsum dewatering system for all the units operating at Design point is
envisaged. Contractor shall supply a two stage gypsum dewatering system,
consisting of a primary stage of sets of hydro-cyclones and secondary stage of
vacuum belt filters for dewatering of gypsum from absorber up to less than 10%
moisture. All the equipments supplied shall be proven design with previous
installations for similar capacities.

The Contractor shall provide 2x100% gypsum dewatering system with each stream
sized to dewater 110% of the maximum gypsum produced by all the units operating
at Design point. All other stipulations with respect to sizing and design of the
dewatering system, auxiliaries and other systems shall be in line with this
specification.

Primary Dewatering Hydro-cyclones

Each set of primary dewatering hydro-cyclone shall be sized to dewater the gypsum
slurry produced by the unit operating at Design point with an additional 10% margin.
The outlet water content in the gypsum shall be as per the requirement of the
vacuum belt filters.

Each set of primary hydro-cyclone shall be provided with 10% spare hydro-cyclones.
The capacity defined in the previous clause shall be met with spare hydro-cyclones
out of service.

The primary hydro-cyclone shall be installed directly above the belt filters. The
overflow of the hydro-cyclones shall be taken to Hydro-cyclone Waste Water tank
via secondary hydro-cyclone feed tank and secondary waste water hydrocyclone as
shown in the relevant tender drawing.

Hydro-cyclones shall be of modular construction. It shall be possible to remove and
replace individual hydro-cyclone with the set in service. Individual isolation valve
shall be provided for each hydro-cyclone for this purpose.

The hydro-cyclone shall be of proven design. The primary hydro-cyclone shall be
made up of polyurethane or urethane materials. It shall be possible to remove and
replace individual hydro-cyclone with the set in service. Individual isolation valve
shall be provided for each hydro-cyclone for this purpose. The feed chamber shall
be provided with a minimum rubber lining thickness of 12mm. The liners shall have
a minimum wear life of not less than 7000 hrs.

Vacuum Belt Filters

Each vacuum belt filter shall be sized to meet the following requirements, all
occurring together, with an inlet solid concentration of not more than 45% or outlet of
hydro-cyclones whichever is minimum:
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7.04.02

7.04.03

7.04.04

7.04.05

7.04.06

7.04.07

7.04.08

7.04.03

7.04.04

a. Capcity 110% of gypsum produced by Absorbers of all
the units operating at Design point.

b. Outlet Moisture 10% max.
c. Gypsum Purity 90% (minimum)

d. Chloride content <100 ppm

The vacuum belt filter shall be proven design in operation for similar capacities. The
filter cloth shall be polyester or polypropylene as per the proven design of the
supplier and shall be guaranteed for a minimum life of not less than 7000 hrs.

The complete frame of the filter and all parts in contact with gypsum shall be made of
corrosion resistant material or shall be provided with corrosion resistant liners of
proven design.

In case, the contractor offers a design with an underlying belt for carrying the filter
cloth, the same shall be endless, factory vulcanized rubber belts. The belt shrouds
and the sealing belts shall provide a leak tight arrangement to prevent overflow of
gypsum slurry. The sealing belt shall have minimum life of not less than 7000 hrs.

The vacuum box shall ensure tight sealing with the belt/cloth and shall be of proven
design.

The belt filter shall have an automatic cloth tracking mechanism and shall be
provided with all required instrumentation as per the supplier's proven practice. The
belt filter shall have an automatic cloth tensioning mechanism.

The filter shall be provided with minimum 2 stages of cake washing for removing
impurities in the gypsum. For cake washing only clarified water shall be used. For
this purpose, one (1) clarified water storage tank (minimum 1 hr storage) shall be
provided along with 2x100 cake washing pumps for each Vacuum Belt Filter . One
stage of cloth washing arrangement shall also be provided along with 2x100 cloth
washing pumps for each Vacuum Belt Filter.

The filtrate from gypsum slurry and from cake washing shall be taken to a common
or separate vacuum receiver tank(s) as per the proven practice of the supplier. Each
belt filter shall have an independent vacuum pump.

Gypsum cake from each belt filter shall be discharged through a hopper onto belt
conveyor being provided by the Employer.

A 2 m (min.) wide platform shall be provided around each belt filter for easy
approach & maintenance. Handling facilities for replacement of heavy components
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7.05.00

7.05.01

7.05.02

7.05.03

7.05.04

7.05.05

7.05.06

7.06.00

7.06.01

7.06.02

7.06.03

7.07.00
7.07.01

7.07.02

of the belt shall also be provided.
Vacuum System

The filtrate from each belt filter, cake washing & cloth washing shall be taken to a
common or separate receiver tank(s) as per the supplier's proven practice.

Each belt filter shall be provided with an independent vacuum pump sized to meet
the requirements of the belt filter operating at its maximum capacity. An additional
margin of 10% (min.) over the above capacity shall be provided for each vacuum

pump.

The vacuum pump shall be of low speed liquid ring type of proven design. The
design of the vacuum pumps shall avoid cavitations under all operating conditions.
The seals shall be of proven design.

Silencers shall be provided, if required, to limit the noise level to values stipulated
elsewhere in this specification.

The vacuum receiver and pump intemnals shall be suitably lined to protect against
the corrosive environment. The material selected for vacuum pumps & vacuum
receivers shall be proven for similar application.

Each vacuum receiver tank(s) shall be provided with slide plate type pneumatic
vacuum breaker. The plate shall be stainless steel with a min. thickness of 3 mm.

Filtrate System

Water from vacuum receiver tank(s) and the secondary waste water hydrocyclone
underflow shall be taken to a common filtrate tank for recirculation to the absorber
tanks.

2x100% horizontal centrifugal pumps shall be provided for recirculation of filtrate
water to absorber. 2x100% horizontal centrifugal pumps shall be provided for wash
water requirements of belt filter. Altematively, wash water pump may take suction
from the vacuums receiver tanks. Each pump shall be provided with 100% standby
in such a case.

The pump shall be capable of pumping of filtrate water with solid concentration of
not less than 10% & particle lumps of 6-7mm. A 10% margin shall be provided in
each of the pump.

Waste Water System

The overflow of the primary hydro-cyclones shall be taken to a secondary
hydrocyclone feed tank for feeding the secondary waste water hydro-cyclones.

The secondary hydrocyclone feed tank shall be sized to provide a minimum storage
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7.07.03

7.07.04

7.07.05

7.07.06

7.07.07

7.07.07

of 1 hr of primary hydro-cyclone overflow with all the units operating at Design Point
and no outflow from the tank.

2x100% horizontal centrifugal pumps shall be provided to feed the secondary hydro-
cyclones.

Each set of hydro-cyclone shall be sized to process the maximum discharge from
the secondary hydro-cyclone feed pumps. A minimum 10% spare hydro-cyclones
shall be provided in each set. Secondary Hydro-cyclones shall be of modular
construction and of proven design. The secondary hydro-cyclone shall be made up
of polyurethane or urethane materials. It shall be possible to remove and replace
individual hydro-cyclone with the set in service. Individual isolation valve shall be
provided for each hydro-cyclone for this purpose.

The secondary waste water underflow shall be taken to the adequately sized filtrate
tank, while the overflow shall be taken to a waste water Tank.

1x100% Waste water tank shall be provided (in projects where separate Zero Liquid
Discharge system for waste water treatment is not in the scope of the contractor)
which shall be sized for 8 hrs storage of waste water with all the units operating at
Design point and no out flow from the tank. The Waste water Tank shall be complete
with Agitator, level transmitters etc. The waste water collection tank shall be of Steel
construction with rubber lining. 2x100% horizontal centrifugal pumps shall be
provided for pumping the waste water from waste water tank at required pressure to
waste water terminal point as indicated in Sub-section IV, Part A, Section VI of the
Technical Specification. The material of Casing and impeller shall be rubber lined
Cast Iron (1S:210 Gr FG260). Shaft and Shaft Sleeves shall be Stainless Steel-410.

All piping, valves & instrumentation upto the employer's terminal point shall be in the
contractor’s scope. Contractor shall provide the complete lime dosing system (in projects
where separate Zero Liquid Discharge system for waste water treatment is not in the
scope of the contractor) to correct the pH of the waste water by lime (83% purity) dosing
shall be provided and after mixing of the effluent (using re-circulation system of the
pumping system), the effluent shall be discharged once the waste water has been
neutralized to desired pH. A pH monitor shall be provided at the discharge of the
pumps for measurement and control. Complete lime storage, feeding & dosing
system shall be in contractor scope. The complete waste water neutralization system
shall be automated and controlled from the control room.

Contractor shall provide 2x 100% Lime Neutralization tanks (in projects where
separate Zero Liquid Discharge system for waste water treatment is not in the scope
of the contractor) which shall be of minimum 8 hr capacity made of carbon steel with
rubber lining along with 2x100% Lime storage silos. The tanks shall be provided with
SS dissolving basket, Agitator of SS construction, drain, over flow and dosing
connection, level transmitters, Agitators etc. The storage silos and hopper cones
shall be fabricated of minimum 10 mm thick carbon steel with a SS lining of grade
SS8304 of minimum 4 mm thickness in the complete cones to ensure reliable
discharge of material. The design of storage silos shall confirm to IS 9178 or any
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7.07.09

7.07.10

7.07.10

7.08.00

7.08.01

7.08.02

7.08.03

7.08.04

7.08.05

7.08.06

8.00.00

other proven international standards. The storage silo shall be capable of feeding
the lime by motorized rotary feeding system to the Lime Neutralization tank.

Contractor shall provide 2x 100% Lime Storage Silos (in projects where separate
Zero Liquid Discharge system for waste water treatment is not in the scope of the
contractor) for feeding lime to the Lime Neutralization tanks. The lime storage silo
shall be of minimum 24 hr capacity equivalent to the requirements of FGD system of
2X800 MW at Design point and shall be complete with supporting steel structure,
platforms, power operated outlet gates, level switches, air relief devices, etc.. For
dust free operation each silo should be provided with a covering arrangement and a
self cleaning bag filter system of suitable capacity containing blower, automatic/on-
load cleaning system, etc.

Bucket conveyors shall be provided by the contractor to feed lime to each of the lime
storage silos from ground level. The Bucket conveyors shall be sized to completely
feed each lime silo within 2hrs. Adequate storage and feeding system required for
feeding the lime to the Bucket conveyors is also in the Contractor's scope.

A storage room for storing minimum one (1) month requirement of lime for all the
units shall also be provided by the contractor.

Auxiliary Absorbent Tank

The Contractor shall provide an auxiliary absorbent tank, for the unit, sized to
contain the complete slurry of one absorber tank at its maximum level equipped with
all necessary pumps, valves, piping and controls to transfer the tank's contents back
to the absorber to refill the absorber sump It should be possible to discharge the
each absorber into the emergency drain tank within 2 hours.

The contractor shall provide 2 x100% pump to pump back the slurry from the sump
back to the absorber in a maximum time of 8 hours.

Agitation shall be provided to prevent settlement of slurry by side entry agitators with
emergency flush start system. Sufficient number of agitators shall be provided in the
tank by the contractor to prevent the solids from settling down.

The Auxiliary Absorbent tank shall be made of minimum 7 mm thick carbon steel
with minimum 4 mm thick rubber lining of best quality bromine butyl rubber and shall
also be equipped with all necessary pumps, valves, piping and controls to transfer
the tank's contents back to the absorber.

The Auxiliary Absorbent tank shall be equipped with an opening to enable easy entry
of a man with wheelbarrow.

Coarse-screen(s) of suitable material at suction-side of the pumps shall be provided.

SLURRY PUMPS
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8.01.00

8.02.00

8.03.00

8.04.00

8.05.00

8.06.00

8.07.00

8.08.00

8.09.00

9.10.00

9.00.00
9.01.00

This Clause covers the design, manufacture and erection of all slurry pumps for the
FGD system including the Absorber slurry recirculation pumps, Gypsum bleed
pumps, Limestone slurry feed pumps, Mill circuit pumps and any other pump
handling slurries.

The Contractor shall offer only proven design in successful operation in similar
application at previous installations. The design, manufacture, installation and
testing of the pumps shall follow the latest applicable Indian / International (ASME /
EN / Japanese) Standards.

The pumps shall be designed for continuous operation. The pump shall be single
stage centrifugal type capable of delivering the rated flow at rated head with margins
as specified in the respective clauses. The slurry concentration in the pump shall not
exceed 30% by weight except for Mill circuit slurry pumps for which the slurry
concentration in the pump shall not exceed 55% by weight.

All the slurry pumps shall be provided with motorized suction and discharge valves.
In addition, flushing water lines with motorized valves shall be provided for each
pump for automatic flushing of the pump after each shut down. The flushing water
for the pumps shall be taken form the process water supply

The pump casing should be radially split to allow easy removal of impeller.

All the pump wear parts in contact with the slurry shall be provided with replaceable
rubber/elastomer liners suitable for the fluid handled. The Bidder can also offer an hi
chrome alloy line pump if the Bidder has previous experience of the same for similar
applications. The material used by the contractor shall be proven in previous
installations.

For absorber recirculation service a Silicon carbide impeller and SiC lining for casing
can also be accepted if the manufacturer has supplied a similar pump for a previous
installation for similar service.

The material and thickness of the liners shall ensure a minimum service life of 2
years before replacement. All the wear parts of the pump shall be guaranteed for a
minimum wear life of not less than 14000 hrs.

The design of the shaft shall ensure that the operating speed is at least 20% above
the critical speed of the shaft.

The pump shall be provided with seals of proven type and shall be designed for
minimization of seal water consumption. The shaft shall be supported on heavy duty
ball/roller bearings.

VERTICAL SUMP PUMPS

Contractor shall provide sumps of adequate capacity in the each absorber area,
limestone grinding area and gypsum dewatering area for containing the over flow
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9.02.00

9.03.00

9.04.00

9.05.00

9.06.00

10.00.00

10.01.00

11.00.00

11.01.00

11.02.00

from the respective systems. Contractor shall make arrangements for pumping the
drainage water back to the respective system with vertical sump pumps. Agitators
shall also be provided to avoid settling of solids in the sump. Adequate redundancy
in line with the standard practice adopted by the bidder shall be provided. This
Clause covers the design, manufacture and erection of all vertical sump pumps for
the FGD system.

The contractor shall offer only proven design in successful operation in similar
application at previous installations. The design, manufacture, installation and
testing of the pumps shall follow the latest applicable Indian / International (ASME /
EN / Japanese) Standards.

The pumps shall be designed for continuous operation. The pump shall be single
stage centrifugal type with semi open or open impeller. The pump impeller shall be
cantilever type and shall not be supported below the base plate for easy withdrawal.

The pump shall deliver the rated flow at rated head with margins as specified in the
respective clauses. The pump shall be capable of pumping of filtrate water with solid
concentration upto 10% & particle lumps of 6-7mm. Sump pumps handling slurry
shall be designed with a maximum concentration of 30% solid by weight.

The material chosen for the pump components shall be suitable for the fluid handled
and shall be proven in similar application.

The pumps shall not be supported below the base plate level for easy withdrawal
without entering the sump.

SLURRY & PROCESS WATER TANKS

All the slurry tanks (Slurry Tanks, Filtrate Tank, Secondary hydro cyclone feed tank,
vacuum receiver tank, Waste water Tank, Lime Neutralization tanks etc.) shall be
designed, fabricated, erected and tested in accordance with the 1S:803, latest
edition. Additional Corrosion allowance of 3mm on the minimum tank shell thickness
as calculated by 1S:803, latest edition shall be provided by the Contractor. Tanks
shall be made from 1S:2062 quality mild steel plates of tested quality. The tanks shall
be of welded construction. Interior surface of the tanks shall lined with replacable
chlorobuty/bromobutyl rubber lining of minimum 5 mm thickness and the outside
surface shall be coated with paint as approved by the Employer. The Tanks shall be
provided with drain, manholes, over flow & inlet level control valves etc. Coarse-
screen(s) at suction-side of these pumps shall be provided.

AGITATORS

Agitators shall be supplied in tanks and vessels to prevent caking and settlement of
particles out of the slurry, e.g. in the absorber vessel, limestone mill recycle tanks,
limestone slurry tank, Auxiliary Absorbent tank, and sumps etc.

All agitators shall be designed for continuous operation unless otherwise specified.
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11.03.00

11.04.00

11.05.00

11.06.00

11.07.00

11.08.00

11.09.00

11.10.00

11.11.00
11.12.00
11.13.00

11.14.00

Horizontal agitators shall be used for Absorber. Vertical agitators can also be used
for Absorber, if it is only the standard & proven practice of the Contractor for the
offered Absorber design. In other vessels and tanks vertical agitators are also
acceptable if they are of proven make and the Bidders standard practice which can
be proven by means of suitable references. The design of the agitators shall be of

proven type.

Standard type agitators with suitable characteristics shall be used wherever
practical. The agitators shall be complete with motor, gearbox, agitator shaft,
coupling, safety guards, mechanical seal (for side entry agitators), impeller, support
legs, agitator mounting flange including bolts nuts and gasket etc.

All agitator parts and accessories in contact with the stirred fluid shall be constructed
of materials specifically designed for the conditions and nature of the stirred fluid and
be resistant to erosion and corrosion.

The material for the shaft (which is continuously in contact with slurry) and agitator blades
of the Absorber Agitators shall be made with Alloy 926 or better material. For Agitators in
other tanks, agitator blades shall be made with Alloy 926 or better material & shaft can be
rubber lined. This does not release the Contractor of the responsibility for selecting the
correct materials.

Each agitator and its associated equipment shall be arranged in such a manner as to
permit easy access for operation, maintenance and agitator removal without
interrupting plant operation. It shall be possible to remove the sealing devices of the
Agitators of the absorber vessel without having to drain completely the absorber.

To prevent mechanical blocking load start-up after standstill of pumps, piping and
agitators for slurries shall be applied with C-hose connection.

Lifting lugs and eyes and other special tackle shall be provided as necessary to
permit easy handling of the agitators and their components.

Static and dynamic (as far as applicable) balancing of all agitators shall be carried
out after assembly.

All agitator parts and components shall be designed and calculated for fatigue life,
considering maximum bending loads, induced by fluctuating hydraulic forces and
torsional loads, based on the installed motor power. For side entry agitators the
alternating bending moment resulting from impeller and shaft weight has to be
considered additionally.

All exposed moving parts shall be covered by guards.
Side entry agitator shall be flange mounted.

The shape of the impeller blades of side entry agitators shall be designed to avoid
wear on the impellers which will affect the agitator performance as specified for a
minimum period of 2 years of continuous operation under design conditions for the
range of coal & limestone specified in the specification. In order to avoid excessive
wear impeller tip speeds must not exceed 12 m/s.

Belt drives (if applied) shall be properly designed to provide a minimum lifetime of 2
years under design conditions
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12.00.00

12.01.00

12.02.00

12.03.00

12.04.00

12.05.00

13.00.00

13.01.00

13.02.00

SLURRY LINES AND VALVES

Slurry pipes shall be designed to keep the velocity above the settling velocity under
all operating conditions. The contractor may provide a recirculation line with
motorized isolation valve for the above purpose.

All the pipes handling slurry shall be provided with replaceable rubber lining of
proven quality. The Contractor can provide slurry pipes of size lower than 3” made
up of FRP material (silicon carbide coating on slurry exposed surface) if it has
previous experience of providing the same.

The isolation valves provided in all the slurry lines shall be of knife gate type/butterfly
type unless specifically mentioned. Motorized actuators shall be provided for valves
requiring frequent operation as indicated in the relevant scheme.

The valves shall be of proven type and the contractor shall submit a detailed valve
schedule for employer’'s approval. Reference list for previous installations for similar
application shall also be furnished to the employer.

Bidder shall provide all necessary arrangements for purging & flushing of all the
process pipelines, equipments etc.

PROCESS WATER STORAGE TANKS & PUMPS

Two (2) Process water Storage tanks (each tank catering to the requirements of all
the units operating at Design Point) along with two numbers of 2x100 % Booster
water pumps, if required, (Each pump catering to the process water requirements of
all the units operating at Design Point) along with all necessary piping, valves,
control & instrumentation to feed the clarified water shall be provided by the
Contractor. Process water Storage level shall be automatically controlled at
operating level by controlling the water flow from the makeup water from terminal
point. The process water storage tank shall be designed to store 15 minutes of total
maximum water required for the entire FGD process (including absorber system and
mist eliminator washing system, limestone grinding and slurry preparation system
and gypsum dewatering system, etc.) for the units operating at Design point. All the
process water storage tanks shall be designed, fabricated, erected and tested in
accordance with the 1S:803, latest edition. Additional Corrosion allowance of 1.50
mm on the minimum tank shell thickness as calculated by 1S:803, latest edition shall
be provided by the bidder. Tanks shall be made from 1S:2062 quality mild steel
plates of tested quality. The tank shall receive water supplied (as identified in
Subsection titled “Terminal points” in Part-A of Technical Specification) by Employer.
The Tanks shall be provided with drain, manholes, over flow & inlet level control
valves etc.

2x100% Process Water Pumps shall be provided for each unit connected to each of
the Process water Storage tanks along with all necessary piping, valves, control &
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13.03.00

13.03.04

13.03.05

13.03.06

13.03.07

14.00.00

instrumentation. Each pump catering to process water requirement of one unit. The
capacity of the pumps shall be such that it shall meet the maximum process water
requirement of each unit. A further 10% margin shall be provided over the above
capacity for all the above pumps.

2x100% Mist Eliminator Wash Water Pump for each unit connected to each of the
Process water Storage tanks along with all necessary piping, valves, control &
instrumentation shall be provided by the Contractor. Alternatively, Contractor can
use process water pumps for mist eliminator washing if it is the standard & proven
practice of the Contractor or its Technology Collaborator. Each pump shall cater to
maximum mist washing requirement of one unit. The capacity of the pumps shall be
such that the total capacity of working pumps is sufficient to meet the maximum
wash water requirements of mist eliminators of the absorber. A further 10% margin
shall be provided over the above capacity for all the above pumps.

Two (2) clarified water Storage tanks along with two numbers of 2x100 % clarified
Booster water pumps from terminal point shall be provided by the Contractor. The
two tanks shall be interconnected with an isolation valve.

2x100% clarified water Pumps connected to each of the clarified water Storage
tanks for each dewatering stream. Each pump catering to clarified water requirement
of each dewatering stream.

The type of pumps shall be horizontal centrifugal type designed for continuous
operation with semi open or closed impeller. Casing, Gland and Stuffing Box shall be
of 2.5 Ni Cast Iron to 1S:210 Grade FG 260 or equivalent. Impeller, Wearing rings
(as applicable) shall be of Stainless Steel -316 grade and Shaft & Shaft sleeves shall
be of SS-410 grade. Pump re-circulation line shall be provided for pumping system.
Pumps shall be provided with accessories such as Y-type suction strainers,
Coupling guard, drain plugs, vent valves etc.

All the Process water tanks (Process water Storage tanks, Clarified water tank,
Emergency water storage tanks etc.) shall be designed, fabricated, erected and
tested in accordance with the 1S:803, latest edition. Additional Corrosion allowance
of 3mm on the minimum tank shell thickness as calculated by 1S:803, latest edition
shall be provided by the Contractor. Tanks shall be made from 1S:2062 quality mild
steel plates of tested quality. The tanks shall be of welded construction. Interior
surface of the tanks shall lined with replacable chlorobuty/bromobutyl rubber lining of
minimum 4 mm thickness or with vinly ester based flake glass lining of minimum 3
mm thickness and the outside surface shall be coated with paint as approved by the
Employer. The Tanks shall be provided with drain, manholes, over flow & inlet level
control valves etc.

APPROACH and Handling Facilities
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14.01.00

14.02.00

14.03.00

14.04.00

14.05.00

14.06.00

14.07.00

14.08.00

14.09.00

14.10.00

Proper approach shall be provided for access to all equipments during normal
operation and maintenance. Unless otherwise specified, platforms, staircase and
ladders shall follow the stipulations specified elsewhere in this specification.

Equipments requiring monitoring during regular operation shall be approachable
from the ground floor through staircase. Staircase with minimum width of 1200 mm
shall be provided for approach to elevated structures at 5m height from the nearest
platform. Below this height a vertical ladder with minimum clear width of 600 mm
may also be acceptable.

Platform with a minimum clear width of 1000 mm shall be provided all around the
lowest absorber spray levels and mist eleminators. Similar platforms shall be
provided at subsequent elevations if they are more than 3000 mm apart from each
other. An adequately sized manhole with platform (min. 2 sq. m) shall be provided
above each spray level. Ladders/staircase shall be provided for the access to the
platform.

The absorber slurry recirculation pumps, gypsum bleed pumps and limestone feed
pumps shall be mounted on the ground level. Suitable approach and platforms shall
be provided for all the valves required during regular operation.

A 1500 mm space shall be provided around all pumps, except absorber recirculation
pumps, where a 2000 mm space shall be provided.

Platform with a minimum width of 1500 mm shall be provided all around the
pulverizers and feeders. Approach along with suitable platforms shall be provided for
ball loading hoppers.

A 1000 mm wide platform with suitable approach shall be provided around each
hydro-cyclone.

A 2000 mm wide floor/platform shall be provided all around each belt filter.

Contractor shall provide motorized hoists and trolleys for all items requiring
maintenance and weighing 500 kg or more. All auxiliary structures, monorails,
runway beams for all lifting tackles, hoists etc., are included in Contractor's scope of
supply. Access ladders with suitable platform shall also be provided for approach to
all motorized hoists/trolleys mounted on their runway beams for the maintenance of
hoists/trolleys. Items weighing more than 50 kg and required to be replaced for
maintenance shall be provided with manual hoists/trolleys with runway
beams/supporting structure etc.

The regular basement floor is not acceptable in FGD area. Further local
Pits/trenches shall be avoided as far as possible.
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14.11.00 Handling arrangement of milling system, Booster fans, Slurry recirculation pumps,
oxidation blower, belt feeder system etc. complete with crane/monorail along with
removal space for maintenance shall be provided by the Contractor.

14.12.00 Approach for removal of equipment for maintenance shall be provided.

14.13.00 All other safety requirements as per the Factories Act, National Electricity code shall
be complied with while developing Layout.

14.14.00 Cable trenches/slits, if unavoidable, shall be provided with adequate cushioning of
sand and the same shall be covered with PCC.

14.15.00 Each Equipment room shall be provided with alternate exits in case of fire/accidents
as per requirements of Factories Act and Statutory bodies/insurance companies.

14.16.00 Minimum Headroom (free height) under all floors, ducts, walkways and stairs shall

be 2.50 M.

14.17.00 Inter-connecting pipes/cables between various facilities of FGD plant shall be routed
on the steel trestles to be provided by the Contractor. The clear head room for the

same shall be minimum 8 M.

15.00.00 ELEVATORS
15.01.00 Elevators shall be designed based on following criteria :

(i) Type of service One (1) no. Passenger cum goods
elevator per Absorber & for Mill Building

(i) Design/construction/installation (a) Latest edition of 1S:14665 (All parts)

codes AND also meeting any additional
requirements of 1S:4666, 1S:1860
and 1S:3534.

(b) Any other equivalent code, subject
to Employer's approval.Load
carrying capacity

(iii) 1000 kg (minimum).

(iv) Rated speed 1.0 m/s.

(v) Total Travel As per FGD supplier's
recommendations subject to Employer's
approval.
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(vi)  Number of floors to be served As per requirement and subject to
Employer’s approval

(vi) Entrance As per requirement and subject to
Employer’s approval

(viii) Entrance and platform size As per design/installation codes at (ii)
above

(ix)  Drive/motor As per Electrical Specifications.

(x) Method of control As per Electrical Specifications.

(xi) Machine room and lift Shaft Pressurized dust proof or
Airconditioned machine room as per the
requirement of lift manufacturers.

(xii) Position of machine room Directly above the lift shaft.

(xiii) Power Supply As detailed in Electrical Specification

15.02.00 Landing doors of the elevators shall have fire resistance of at least one hour. These
doors shall also be smoke tight as far as possible.

15.03.00 Construction of the elevators shall specifically meet all requirements of the codes
indicated at Cl. 15.01.00 (ii) and shall have following additional features:

(i) Flooring of Cabin 6 mm thick Checkered Plate flooring.

(i) Design, Construction Car inside enclosure including inner side of door
and finish of car & shall be of stainless steel plate of grade SS:304
car door of bright finish.

(iii) Car entrance and As per BS:476 (Part 20 & 22)
landing doors

(iv) Door construction Hollow metal construction from 16 guage thick
steel sheet spray painted.

(V) Signals Car position informer in car both visual and audio,
hall position indicator at all floors, telltale lights at
all floors, battery operated alarm bell and
emergency light with suitable battery, charger &
controls.
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15.04.00

15.05.00

15.06.00

15.07.00

15.08.00

16.00.00

16.01.00

16.01.01

16.01.02

(vi) Type of Indicators . Soft touch keys and digital luminous display in car
operating panel and on all floors landings.
(All fixtures in stainless steel face plates).

Technical requirements of Electrical items shall be as per details given in Electrical
Sub-Section, Part-B.

Provide sound reducing material below machines in machine room.

Provide special corrosion resistant treatment on all elevator components. The
protective treatment shall be subject to Employer's approval.

Elevators shall have provisions to meet following operational requirements:

(i) Selective collective, automatic operation with or without operator through
illuminated push button station located inside the lift car.

(i) Power operated with automatic opening/closing car and landing doors.

(iii) Two push buttons, one for upward movement and the other for downward
movement at each intermediate landing, and one push button at each
terminal landing shall be provided in order to call the car.

(iv) Push buttons shall be fixed in the car for holding the doors open for any
length of the time required.

Fireman's switch shall be provided for each elevator.
DUCT WORK AND DAMPERS :
Duct Work
Sizing Criteria :
1.  Allowable velocities in the duct work.
Maximum gas velocity shall be 15 m/sec at Design point condition.
Loads for Duct and Structure Design
The duct design shall take into account following loads all occurring together:
1.  Wind loads as specified.

2. Dead weight including weight of insulation, lining, wash water and the vertical
live load.
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3. Ashload:
All ducts to be designed for one tenth of duct full of ash. The ash density for
the purpose of loading shall be at least 1300 kg/m?®.
4.  Expansion joint reaction.
9. Seismic Load
6. The following minimum load factors shall be applied to the design loads:
Temperature (Deg.C) : 27 38 93 149 205 260 316 321
Load Factor > 1.00 102 112 11 125 129 134 14
9 2
16.01.03 Duct Design Pressure
All flue gas ducts shall also be designed for £ 660 mm w.g., or maximum
conceivable pressure of the relevant fans, whichever is higher at 67% of yield
strength of material
16.01.04 Duct Slope
All ducts shall have a sufficient slope with respect to horizontal so that any chance of
accumulation of ash particles or water in the duct can be avoided under all
normal/abnormal operating conditions. The inlet duct shall be sloped towards the
absorber.
16.01.05 Type of duct construction:
The duct shall be of rectangular cross-section and shall be of all welded
construction. For rectangular ducts following requirements shall be complied with:
a) Minimum 7 mm thick steel plates for gas ducts & Duct stiffening shall be by
means of rolled sections of duct material.
b) A corrosion allowance of 1.5 mm shall be considered for stress calculation
for the flue gas ducting.
c) Duct stiffening shall be by means of rolled sections. No internal stiffeners
shall be used for ducts from Absorber outlet to chimney inlet.
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16.01.06 Insulation & Lagging

a) Thermal insulation shall be applied to all air/gas ducts to comply with the
requirements of as specified at clause no 18.00.00 of this chapter.

b) Acoustic insulation shall be used, if required, in gas ducts to restrict the noise
level to specified values.

16.01.07 Specific Requirements

a) The stiffeners provided on the ducts walls shall be of such a design and
layout that no rainwater can accumulate on the duct surfaces.

b) The flanges at the bolted joints shall have adequate stiffeners to avoid
damages to the flanges.

c) All necessary wall boxes and floor collars shall be provided where the
ductwork pass through walls, floor and roof.

d) The floor collars shall be fitted with a high combing to prevent water and dust
falling through the hole.

e) The ductwork shall be fitted with a steel hood to cover the opening.

f) Weatherproof flashing shall also be provided wherever necessary.

a) The configuration and design of ducts shall be coordinated with the
pulveriser parts removal requirement.

h) Air and gas ducts shall not counter intemal bracings, which cause excessive
pressure drop.

i) Duct plates shall be designed for one-way beam action over stiffeners and
considered fully continuous over all supports.

) Bidder to ensure proper draining facilities for the complete system including
proper drainage of acidic fluids from the ducts so as to avoid any
accumulation of acidic fluids.

k) The deflection of the plate, assumed continuous, shall be less than one-half
the plate thickness.

16.01.08 Duct Work Structure

a) Ductwork sections between expansion joints shall be investigated with regard
to their ability to transmit loads to supports. Care shall be exercised to
identify uplift condition.
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b)

d)

e)

f)

g)
h)

Internal stiffeners:

(i) Duct shape shall be maintained by providing intemal stiffening
elements at or near supports. However, these internal stiffeners shall
be used, if and only if, it is not possible to provide external stiffeners.

(ii) Internal stiffening elements shall consist of trusses, preferably
comprised of exira-strong steel pipes (min. dia. 76.2 mm) acting in
conjunction with external stiffeners. Such internal stiffeners for the
flue gas duty between boiler and ESP shall be provided with erosion
protection shields.

(iii) The number of internal trusses shall be limited to the minimum
required for structural integrity and shaped so as to offer least
resistance to gas flow and to minimize the accumulation of fly ash in
the bottom of duct.

(iv) Conceptual data of internal stiffeners of the ducting shall be furnished
along with the offer.

(v) All the detailed design data shall be furnished to the Employer before
the duct support column foundation data submission.

Corner angles shall be used on all inside corners of all ducts to provide
adequate continuity.

Inside welds of comer angles to duct plate shall be continuous and seal
welded. Where inside surface of ducts will be coated, welds shall be full
throat.

Field welding and all connections of bracing (stiffening elements) to stiffeners
shall be well designed in order to develop full strength of the members. The
gusset plates shall be of 10 mm minimum thickness.

The duct, plates, trusses, stiffeners, bracings and ductwork shall be designed
as structures in accordance with relevant Indian Standards.

All openings in ducts shall be reinforced for all design loads.

Ductwork supports may be hangers or sliding bearing, guides and
anchorages. A coefficient of sliding friction of 10% can be used with self-
lubricated plates such as "LUBRITE" or "MECHANITE", a coefficient of
sliding friction of not less than 35% shall be used for steel-on-steel contact.
The allowable bearing stress for self-lubricated plates shall be 70 Kg/sq.cm.
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16.01.09 Fabrication Requirements
a) Fabrication shall be as per IS specification for Design, fabrication and
erection of 'Structural Steel for Building.
b) Welding shall be in accordance with Section IX of ASME code.
c) Ducts shall be strength welded and seal welded to produce a gas tight duct.
Alignment holes shall be provided in mating flange sections.
d) Ducting shall be detailed and fabricated in a few pieces as practical, taking
into account, shipping and erection considerations.
e) Materials improperly detailed or fabricated necessitating extra work during
erection on field, shall be the responsibility of the Contractor.
17.00.00 THERMAL INSULATION AND CLADDING
17.01.00 Thermal Insulation along with aluminum cladding shall be provided for all the
equipments/surfaces having skin temperature more than 60degree Celsius. The
specification of the insulation including type, density, thickness, heat conductivity
and finish shall be designed based on criteria specified below. The insulation
thickness shall be designed based on following criteria.
Criteria Design Conditions
(i) Ambient Temperature 45°C
(i) Surface wind velocity 0.25 m/sec.
(iii) Emissivity of Aluminium 0.2
(iv) Cladding surface temperature 60°C (max.)
(V) Thermal conductivity of insulation Not less than the Maximum
material values as per 1S:8183
(vi) Pipe/Equipment wall temperature Maximum fluid
design temperature
(vii)  Overall heat transfer coefficient To be calculated as per ASTM
and insulation thickness C 680-89
However, the minimum insulation thickness, however, shall not be less than 75 mm.
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17.02.00 Material and application of insulation material, protective cladding, wire mesh etc.
shall be conforming to latest edition of following codes:
(a) 1S:8183
(b) 1S:3677
(c) 1S:3144
(d) IS: 14164
(e) 1S:280
(f) ASTM-B 209
17.03.00 Insulation material for all equipments, ducting, etc. shall conform to following
requirements:
Parameters Requirement
(i) Material (a) Lightly resin bonded mineral wool of
best grade conforming to 1S:8183.
(Hand made mattresses is not
acceptable). Material shall be rock
wool only. Slag wool or slag wool
inclusion shall not be accepted.
(b) Lightly resin bonded glass wool
matiress, having density 64 Kg/m?
(min.), self stitched in shop can also
be accepted for temperature less
than 400°C.
(i) Bulk density of lightly resin bonded
mineral rock wool mattresses
(a) For use upto 400°C - 100 Kg/m?
(b) For use above 400°C - 150 Kg/m?
(iii) Physical requirements -
Following shall be met by testing
as per relevant clauses of 1S:3144.
(a) Shot content 5% by weight (maxm.), size of any
shot not to exceed 5 mm in diameter
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(b) Bulk density To comply with 16.03.00(i)) & (ii)
above.

(c) Weight gain by moisture 2% (maxm.)

absorption

(d) Sulphur Content Not exceeding 0.6%

(e) Alkalinity as Not exceeding 0.6%

percentage of Na;O

(f) Maximum oil content Not exceeding 0.3% by weight

(g) Total carbon content Not exceeding 0.3% by weight

(h) Settlement Nil (When tested as per Cl. 211 &
21.2 of 1IS:3144)

(i) Handability Fully handable, without any Ilump
formation and disintegration of
material

(k) Loss of weight after Not exceeding 5% by weight

combustibility test
17.04.00 The Insulation mattress shall be rated incombustible when tested by the method
prescribed in clause 15 of 1S:3144 and shall meet the requirement of the Mercantile
Marine department, Lloyd's Register of shipping, underwriter, fire hazards codes and
other International standards.
17.05.00 In addition to requirements as mentioned above, insulation material (and protective
covering) shall:
(a) Be fresh, incombustible, rust proof, non hygroscopic,
(b) Be capable of withstanding continuously and without deterioration the
maximum temperature to which they will be subjected.
(c) Not react chemically, either to itself or with other components.
(d) Not sustain any fungi, or vermin and must not pose health hazards.
18.06.00 The Mineral wool shall:
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17.07.00

17.08.00

17.09.00

17.10.00

17.11.00

17.11.01

17.12.00

17.12.01

17.13.00

(a) Pass standard combustibility test both immediately after application and after
subjected to maximum operating temperature for not less than 100 hrs.

(b) Not suffer permanent deterioration as a result of contact with moisture due to
condensation and shall be free from objectionable odor.

(c) Not cause corrosion of the surface being insulated or of cladding on it under
normal site conditions.

(d) Not suffer any quality deterioration under specified service conditions (both
cold/hot face temp.) of use.

The use of insulation of finishing materials containing asbestos in any form is not
permitted.

Insulation mattress/section shall be supplied in thickness of 25,40,50 and 75 mm.
Insulation of higher thickness shall be made up in multiple layers using
mattress/slabs of thickness specified above. However, if the required thickness is
such that by using above mattress/slabs the calculated thickness is not achieved,
the mattress/slabs in increment of 5 mm shall be acceptable for outer layers. The
min. thickness however, shall not be less than 25 mm and number of layers shall be
minimum and innermost layer shall be thickest.

Sheathing Material

Sheathing material for all insulated surfaces, equipments, piping etc. confirming to
ASTM B-209-1060 temper H-14 or IS:737 Gr 19000/H2, shall be provided. The
thickness of aluminium sheathing to be used shall be 22 SWG (0.71mm).

Binding and lacing wires shall be 20 SWG Galvanised Steel wire

All Straps and bands shall be Galvanized Steel. Bands shall be 20 mm wide and 0.6
mm thick. For securing Aluminum sheathing material, stainless steel or anodized
aluminum bends shall be used.

Screws shall be of galvanized steel, check headed, self tapping type. Above 400
degree Celsius temperature, screws shall be stainless steel.

Hexagonal wire mesh netting shall be 10-13 mm aperture and atleast 0.56mm
diameter conforming to following Galvanized Steel wire.

Non metallic components like 3 mm thick mill board, aluminum pigment sealant,
white glass cloth, insulating cement, neoprene washer shall be provided.

Application of Insulation

LOT-IAPROJECTS TECHNICAL SPECIFICATION PART-B

FLUE GAS DESULPHURISATION (FGD) SECTION-VI SUB-SECTION-I-M1 PAGE 45 OF 51

SYSTEM PACKAGE BID DOCUMENT NO.: CS-0011-109(1A}-2 (FGD)




CLAUSE NO.

TECHNICAL REQUIREMENTS paddis

17.13.01

17.13.02

17.13.03

General

(a) All surfaces to be insulated shall be cleaned of all foreign materials such as
dirt, grease, rust etc. and shall be dry before the application of insulation.

(b) Before applying the insulation the contractor shall check that all instrument
tapping, clamps, lugs and other connections on the surface to be insulated
have been properly installed as per the relevant erection drawing.

(c) All flanged joints shall be insulated only after the final tightening and testing.

(d) The insulation shall be applied to all surfaces when they are at ambient temp.
Ample provision shall be made for the maximum possible thermal movement
and the insulation shall be applied so as to avoid breaking/telescoping due to
alternate periods of expansion and contraction.

(e) All cracks voids and depressions shall be filled with finishing cement, suitable
for the equipment operating temp. so as to form a smooth base for the
application of cladding.

All the refractory and insulation materials required for complete field application of
insulation, cladding etc. covered under these documents and specifications shall be
furnished with the equipment. They shall conform to the requirements of the various
relevant ISI| standards or other approved equivalents. All items such as insulating
cement, sealing material, insulation material, screws, washers, etc., needed to
complete the work in the course of the application of insulation and refractory shall
be furnished. All insulating materials shall be chemically inert in both the dry and wet
state and shall withstand the full working temperature conditions to which they are
exposed without any deterioration. The gas ducts shall be insulated with mineral
wool block or mineral wool blanket and all other equipment operating at elevated
temp. not enclosed in the boiler casing shall be insulated with calcium silicate
blocks, mineral wool blocks or mineral wool blanket insulation.

Application on Piping

(a) All vertical pipes shall be provided with the suitable insulation supports to
prevent collapsing/crushing of insulation due to its self weight. Support rings
shall be provided on all vertical piping with a difference in elevation of 4
meter or above, and there shall not be more than 3 m straight length
between support rings.

(b) Longitudinal joints of insulation mattress sections of horizontal piping shall be
on the bottom or at the sides of the pipe.
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(c)

(d)

(€)

()

(9)

(h)

(i)

1)

(k)

()

When more than one layer of insulation mattress/section is required on
piping the circumferential joints on adjacent layers shall be staggered by at
least 150 mm and longitudinal joints shall be staggered by at least 50 mm.

The mattress type insulation shall be formed to fit the pipe and applied with
the mattress edges drawn together at the longitudinal joints and secured by
lacing wire. Pipe section insulation shall be fitted on pipe using binding
wires.

Where insulation is applied in two or more layers each layer of mattress shall
be backed with hexagonal wire mesh. For the first layer of insulation and in
case of single layer insulation, hexagonal wire mesh shall be provided on
both the surface of the mattress. For pipe sections, the sections shall be held
in place by binding wires without any wire mesh.

The ends of all wire loops shall be firmly twisted together with pliers, bent
over and carefully pressed into the surface of the insulation. Any gap in the
insulation shall be filled with loose mineral wool or finishing cement.

Insulation mattress/section ends shall be terminated at a sufficient distance
from the flanges to facilitate removal of bolts.

The insulation shall be held in place by fastening over with binding wire for
insulation surface with diameter upto and including 550 mm and with metal
bends for insulation surfaces with diameter over 550 mm. The fastening shall
be done at intervals of 250 mm except where specified otherwise. The ends
of the binding wires shall be hooked and embedded in the insulation. The
straps shall be mechanically stretched and fastened with metallic clamping
seals of the same materials as the strap.

Insulation for application on bends and elbows shall be cut into mitred
segments, sufficiently short to form a reasonably smooth internal surface.
After the application of insulation material place, insulating cement shall be
applied as required to obtain a smooth surface.

Weather hoods shall be provided for insulated piping passing through
floors/walls.

All pipe attachments coming on horizontal pipes, inclined pipes and bends
shall be insulated along with pipe such that there will be no insulation applied
to hanger rod and the component connecting hanger rod to pipe attachment.
All pipe attachments exposed to weather shall be provided with weather
proof covering.

Upstream of all drain lines and the lines connected to steam traps, shall be
insulated upto and including first isolating valve for heat conservation. Rest
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17.13.04

17.14.00

(a)

(b)

(€)

(d)
(€)

()

(a)

(b)

(€)

(d)

of such lines such as downstream of the drain valves, traps etc. and other
lines such as safety valve discharges, vents, etc. shall be insulated for
personnel protection.

Application on Valves and Fittings

All valves fittings and specialties shall be insulated with the same type and
thickness of insulation as specified for the connected piping with the special
provisions and or exceptions as given below.

All valves and flanges shall be provided with removable box type of insulation
covered with box fabricated from aluminium sheets of thickness same as the
connected pipe cladding. Adjoining pipe insulation shall be bevelled back to
permit removal bolts and nuts or bands. The portion of the valve which can
not be covered by box type insulation shall be filled by loose insulating
material of packing density at least equal to that of the insulating material of
adjoining pipe. The insulation for valves/flanges shall be applied after the
finishing has been applied over the connected piping. The cladding shall be
applied in such a manner that the bonnet flange can be exposed easily
without disturbing the complete insulation and cladding.

Flanges on lines having temperature upto and including 150 deg.C shall not
be insulated.

Union shall not be insulated.

Expansion joints, metallic or rubber, shall not be insulated unless otherwise
specifically indicated.

Safety valves shall be insulated.

While applying mineral wool blanket insulation:

Provide expended metal or hexagonal wire mesh on both sides for single
layer mattress and on first layer in case of multilayer insulation. Subsequent
layers of multilayer insulation to have only one side wire netting.

The edges of adjacent blankets to be leased together, by appropriate lacing
wire as per Clause 16.08.00.

Any gap between joints between insulation layers shall be filled by loose
mineral wool confirming to 1S:3677.

All insulation to be secured by 1.63 mm dia wire netting over blankets with
ends of wire tightly twisted, and pressed in to insulation surface.

LOT-IAPROJECTS TECHNICAL SPECIFICATION PART-B

FLUE GAS DESULPHURISATION (FGD) SECTION-VI SUB-SECTION-I-M1 PAGE 48 OF 51

SYSTEM PACKAGE BID DOCUMENT NO.: CS-0011-109(1A}-2 (FGD)




CLAUSE NO. TECHNICAL REQUIREMENTS oaddqi
NTPC

(e) Impelling pins shall be placed on centers not exceeding 300 mm.

17.15.00 Flue Gas ducts with external stiffeners shall have first layer of insulation between the
stiffeners and a second layer of insulation over stiffeners so that stiffeners are also
insulated and a level surface is achieved. Other requirements are same as given in
Clause 18.09.00.

17.16.00 Application of Metal Cladding
All insulated surfaces of the FGD shall be provided with metal cladding in
accordance with the following requirements.

(a) All insulation procedure of metal cladding shall have prior approval of the
Owner.

(b) All insulated surfaces of FGD shall be covered with aluminium cladding.

(c) Cladding for FGD components are to be finished with plain aluminium
sheeting of thickness not less than the values specified. Wherever an inner
casing plate is necessary to effect a gas tight enclosure, the plate shall be of
mild steel of required thickness, but not less than four (4) mm suitably
stiffened and supported.

(d) Cladding on straight surfaces shall be finished with aluminium sheeting of at
least 20 SWG thicknesses suitably pressed along diagonals to form diamond
shape or otherwise formed.

(e) Cladding for insulated circular surfaces will be constructed from aluminium
sheets of thickness not less than 20 SWG.

(f) Weather proof flashings shall be installed where the panels intersect with
columns and at other similar joints.

17.17.00 Application
All metal cladding shall be fabricated and installed to ensure a neat appearance and
no open ended sections of cladding shall be left uncovered. The following provisions
shall also be complied with:

(a) All closures, flashings and seals required shall be provided and installed.

(b) An asphalt and craft paper moisture barrier shall be provided to the
aluminium cladding for all out door applications. Such moisture barriers shall
be fixed to the inner surface of the cladding or shall be cemented to the
outside surface of the insulation before application of cladding.
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17.18.00

18.00.00

18.01.00

18.01.01

18.01.02

18.02.00

18.03.00

(c) All the used in the out door cladding shall be provided with Neoprene
washers.

(d) All openings and joints in outdoor cladding for piping connections, supports
or access shall be suitably flashed and weather-proofed. Where such
flashings or weather-proofing can not effectively control the entry of moisture,
then such openings and joints shall be weather-proofed by application of
aluminium pigmented sealer.

(e) Cladding on the top surfaces of the FGD, duct work and equipment shall be
suitably reinforced to prevent damage by personnel walking thereon.

Protection of Equipment during insulation application

All equipment and structure shall be suitably protected from damage while applying
insulation. After completion all equipment and structures shall be thoroughly cleaned
of insulating materials which might have fallen on them.

TYPE TEST

Full scale type tests using actual equipment shall be conducted by the Contractor for
the equipment mentioned in the subsequent clauses below:

Full range and full scale performance testing shall be conducted at shop on one
number each of the following Fans as per BS 848, Part-1:

(a) Booster Fan
The performance testing at shop shall be conducted using actual fans

Leak tightness testing of dampers for each type and size of damper at shop to
demonstrate the guaranteed gas tightness efficiency (on flow). The minimum
guaranteed gas tightness efficiency of dampers shall not be less than that indicated
in clause no. 3.03.08 of this Sub-Section.

The Bidder shall indicate the charges for each of these type tests separately in the
relevant price schedule of Bid Proposal Sheet (BPS) and the same shall be
considered for the evaluation of the Bids. The type test charges shall be paid only for
the test(s) actually conducted successfully under this contract and upon certification
by the Employer’s Engineer.

The type tests shall be carried out in presence of the Employer's representative.
Contractor shall inform the Employer about his readiness for conducting the type test
and issue such notice to the Employer 30 days in advance, along with schedule of
the type tests. The Contractor shall obtain the Employer’s approval for the type test
procedure before notifying the Employer about his readiness for conducting the type

LOT-IAPROJECTS TECHNICAL SPECIFICATION PART-B

FLUE GAS DESULPHURISATION (FGD) SECTION-VI SUB-SECTION-I-M1 PAGE 50 OF 51

SYSTEM PACKAGE BID DOCUMENT NO.: CS-0011-109(1A}-2 (FGD)




CLAUSE NO.

TECHNICAL REQUIREMENTS v adis
NTPC

18.04.00

18.05.00

test. The type test procedure shall clearly specify the test set-up, instruments to be
used, procedure, acceptance norms, recording of different parameters, interval of
recording, precautions to be taken etc. for the type test(s) to be carried out.

Irrespective of the requirement of conducting the type tests under this contract, The
Contractor shall submit the reports of the type tests carried out for the equipments
listed above in clause no. 18.01.00 and These reports should be for the tests
conducted on the equipment for the model / type / size / rating to those proposed to
be supplied under this contract and the test(s) should have been either be
conducted at an test facility/shop/independent laboratory or should have been
witnessed by a client. The Employer reserves the right to waive conducting of any or
all of the specified type tests under this contract, in which case the type test charges
shall not be payable for the type tests waived by the Employer.

All acceptance and routine tests as per the specification and relevant standards shall
be carried out. Charges for these shall be deemed to be included in the equipment
price.
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1.00.00 GENERAL

1.01.00 This section of specification covers details of system specifications, detailing the

areas to be air conditioned, basis of design, brief description of the system,

equipment and services to be furnished by bidder.

The Design, Engineering, Supply, Construction, Erection, and Testing &

Commissioning of all the equipments & works listed here shall be on the basis of

single point responsibility in bidder's scope of work for satisfactory completion of the

system in all respect.

2.00.00 AREAS TO BE AIR CONDITIONED

2.01.00 The areas to be air-conditioned shall be as follows:

a) Air cooled condensing units (D-X type) type air conditioners with AHU of

suitable capacity with 100 % redundancy ( as per actual heat load calculation
) shall be provided for each FGD Control room building and ZLD control room
building (if provided).

b) Cassette and Hi-wall Air-conditioners for Other auxiliary control room /control

room buildings not listed above but covered in the scope of Bidder.

3.00.00 AREAS TO BE VENTILATED

3.01.00 (i) Unitary Air Filtration (UAF) units of min. capacity 75,000 m3/hr or capacity

calculated considering 8 air changes per hour whichever is higher, shall be
provided for Non-Air Conditioned areas of FGD and ZLD (as provided)
control building (e.g. Switch gear rooms, cable galleries, etc.)

(i) Mechanical Ventilation (using Roof extractors/ Supply and/or Exhaust fans)
shall be provided for various other areas/buildings in the scope of bidder as
under:

a) Grinding system building
b) Gypsum dewatering building
c) Recirculation pump & Oxidation blower/compressor building.

(iii) Toilets etc in above building (i) & (ii). Any other area not listed above but
covered in the scope of Bidder.

iv) For other miscellaneous areas/ buildings not listed above but covered in the
scope of Bidder, mechanical type ventilation system using Supply and/or
exhaust air fans/ roof exhausters shall be provided.

3.02.00 All non-air conditioned areas covered under this package shall be ventilated by a
combination of supply/exhaust fans and fresh air in-take / back draft louvers as
detailed below:

TECHNICAL SPECIFICATION
LOT-IA PROJECTS SUB SECTION-I-M2 Page

FLUE GAS DESULPHURISATION SYSTEM

SECTION - VI, PART-B AIR CONDITIONING & 10f26
PACKAGE BID DOC. NO:CS-0011-109(1A)-2  |VENTILATION SYSTEM




CLAUSE NO.

TECHNICAL REQUIREMENTS NTPGC
S.No Area Type of Ventilation system
(i) General area like pump house, | Combination of Supply air fan
buildings etc & Exhaust air fans
(i) MCCs and Switchgear room Supply air fan & Back draft
etc dampers
(iii) | Battery rooms & QOil rooms and | Combination of Supply air fan &
fumes/odor generates Exhaust air fans. Motors shall be
flame proof.
(iv) | Toilet/pantry etc Propeller type exhaust air fan
4.00.00 EQUIPMENT DESCRIPTION — AIR CONDITIONING SYSTEM
4.01.00 Condensing Unit (Air-Cooled D-X type)

Condensing unit
Type

Vibration isolators

Compressor

Type

Type of drive

Refrigerant

Accessories

Motor Rating

Air cooled scroll type

Steel spring / Neoprene rubber cushy foot type with
isolation efficiency not less than 85%.

The Compressor shall be scroll, serviceable, either
hermetic type or semi-hermetic type with automatic
capacity control (minimum 3 steps).

Motor driven, direct or through V-belt.

The refrigerant shall be R-134a/ R-410A/R-407C or
any other environment friendly refrigerant.

High/Low pressure cutouts, oil pressure switches,
relief valves, pressure gauges at each stage, lube oil
and control oil pressure gauges, suction & discharge
stop valves, Muffler, Crank case heaters, oil filters,
magnetic oil separators, temperature indicators for
lube oil/heaters, oil level indicators, safety thermostat
for crank case heater, vibration isolators, etc.

10% more than the power required by the
compressor at 50 deg C design ambient
temperature.
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4.02.00
4.02.01

4.02.02

4.02.03

4.02.04

4.02.05

4.02.06

Capacity : Minimum capacity shall be suitable for the
identified/selected at evaporating temperature and
condensing temperature and shall be indicated.

Air Handling Unit (AHU)

Each AHU shall consist of casing, fan impeller section, cooling coil section, damper
section, steel frame with anti vibration mountings (AVMs) having minimum 85%
vibration dampening efficiency and flame retardant, water proof neoprene
impregnated flexible connection on fan discharge. Isolation dampers at the suction
and discharge of each AHU shall be provided, in case return air duct is directly
connected to AHU. However, in case AHU room is used for return air, isolation
dampers are required to be provided only at AHU discharge of each AHU. Pre-filter
at the suction and fine (micro-vee type) and absolute (HEPA type) filters (wherever
applicable) at the discharge of each individual AHU, and heater section in the
common discharge of AHUs shall be provided.

The casing of AHUs shall be of double skin construction. Double skin sandwich
panels (inside and outside) shall be fabricated using minimum 0.63 mm (24q9)
galvanized steel sheet (thickness of galvanization as per manufacturer’'s standard) ,
with 25mm thick polyurethane foam insulation of minimum 38 Kg/Cum density in
between. Suitable reinforcements shall be provided to give structural strength to
prevent any deformation/buckling.

Sloping condensate drain pan shall be made of minimum 1.2 mm thick Stainless
Sheet Steel. It shall be isolated from bottom floor panel through 25mm thick heavy
duty treated for Fire (TF) quality expanded polystyrene or polyurethane foam. Drain
pan shall extend beyond the coil.

Cooling coil (min. 4 row deep) shall be made of seamless copper tubes with
aluminium fins firmly bonded to copper tubes and shall be provided with suitable
drains and vents connections.

All filter plenum shall be provided with a walking platform inside the plenum chamber
for filter cleaning purpose. Inspection door shall be provided at the plenum chamber
and a removable type ladder shall be attached to plenum.

Centrifugal fan for AHU

a) FanType - Double Width Double Inlet (DWDI) Centrifugal
Type

b) Fanimpeller . Backward curved blades

c) Casing material . Gl /Mild steel with minimum thickness of 3
mm.

d) Impeller material . Carbon steel

e) Shaft . EN 8 Steel

TECHNICAL SPECIFICATION

LOT-IA PROJECTS SUB SECTION-I-M2 Page

FLUE GAS DESULPHURISATION SYSTEM

SECTION - VI, PART-B AIR CONDITIONING & 30f 26
PACKAGE BID DOC. NO:CS-0011-109(1A)-2  |VENTILATION SYSTEM




TECHNICAL REQUIREMENTS

A

Self aligning type, permanently lubricated,
heavy duty with a design life of 10,000
operating hours.

First critical speed of rotating assembly shall
be at least 25% above the operating speed.

Motor driven with removable belt guard. Motor
driven with removable belt guard. Motor rating
(at 50 deg.C ambient) shall be atleast fifteen
percent (15%) above the maximum load
demand of drives at the design duty point.

For AHUs of capacity 50,000 CMH and above,
Bidder may offer two (2) Nos. centrifugal fans
of equal capacity for each AHU provided all
such AHUs are accommodated within the

space identified by the Employer.

Mixing box shall be complete with fresh and return air dampers. Mixing box shall be
provided whenever the return air is ducted back to the AHU. Further, wherever
return air is led back directly to AHU room, no mixing box is required.

Pan humidifier shall be made of 22 gauge SS 304 tank, duly insulated with 25 mm
thick resin bonded fiber glass insulation (min. 24 Kg/m3 density) with 0.5 mm GSS
cladding. The humidifier shall be complete with stainless steel immersion heaters,
safety thermostat, float valve with stainless steel ball, sight glass, overflow and drain
connections, steam outlet nozzle and float switch. Step controller shall be provided
for switching on / off heater banks as per system requirement.

HI-WALL SPLIT/CASSETTE AIR-CONDITIONERS

Hi-wall Split/cassette air conditioners shall in general consist of the following:

Hermetically sealed rotary/scroll Compressor

Condenser and condenser cooling fan

Evaporator along with fan

CLAUSE NO.
f) Fan bearings
g) Critical speed
h) Drive
i) Fans
4.02.07 Mixing Box:
4.02.08 Pan Humidifier:
4.03.00
4.03.01
i) Casing
ii)
iii)
iv)
V) Cooling cail
vi) Filters
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4.03.02

4.04.00

4.04.01

5.00.00
5.01.00
5.01.01

5.01.02

vii)  Piping, valves, refrigerant strainer, etc.
viii)  Controls, instruments, control panel/starter panels.
ix)  Vibration isolator pads, etc as required.

X) Refrigerant as per manufacturer practice.

Indoor unit of Ceiling Mounted Cassette Type Unit (Multi Flow Type):

The housing of the unit shall be powder coated galvanized steel. All the indoor units
regardless of their difference in capacity should have same decorative panel size for
harmonious aesthetic point of view.

Unit shall have four way supply air grills on sides and return air grill in center.
Each unit shall have high lift drain pump and very low operating sound.
SPLIT/PACKAGED AIR CONDITIONERS

Split/packaged air conditioners shall in general consist of following:

. Casing
II. Compressor
[ll.  Condenser
IV.  Evaporator and condenser cooling fan
V. Cooling Coil
VI.  Filters
VII.  Piping, Valves, refrigerant strainer etc.
VIII.  Control, instruments, control panel/starter panels.
IX. Vibration isolator pads, ducting (if applicable) etc as required.
EQUIPMENT DESCRIPTION - VENTILATION SYSTEM
Unitary Air Filtration

Each modular unitary air filtration shall consist of Casing, Tanks, Fans, Distribution
plates, Moisture eliminator and water repellant type nylon filter with frame and
support, Header and standpipe with support, Spray and flooding type nozzle. Screen
type suction strainer, Pumps, Necessary controls & Instrumentation, and all other
required accessories.

The housing/ casing of air washer unit shall be double skin construction. Double skin
panels shall be made of 22G galvanized sheet on outer side and 20G galvanized
sheet inside with 25mm thick polyurethane foam insulation of minimum 38 kg/cub.
Mtr. Density in between. Frame work for section shall be joined together with soft

TECHNICAL SPECIFICATION
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5.01.03

5.01.04

5.01.05

5.01.06

5.01.07

5.01.08

5.01.09

5.01.10

5.01.11

5.02.00
5.02.01

rubber gasket in between to make the joints air tight. The entire fan section shall be
mounted on rolled formed GSS channel frame work.

The unitary air filtration tank shall be fabricated from MS plate of minimum 6 mm
thick and inside and outside surface of the tank shall be spray galvanized (minimum
60 microns DFT). Minimum depth of the tank shall be 600 mm. Tank construction
shall be such that the suction screen can be replaced while the unit is operating.
Tank shall be provided with overflow, drain with valve, float valve makeup
connection with a gate valve backup, quick fill connection with globe valve etc. The
overflow pipe shall be connected to drain pipe after isolating valve on drain pipe.

The distribution plate shall be fabricated out of 18G galvanized steel sheets &
galvanized steel angle supports with minimum 50% free area.

Unitary air filtration shall be one-bank construction. All header and stand pipes shall
be galvanised. Cat walks of suitable width shall be provided for maintenance of
nozzle, filter etc.

The spray nozzles shall be of brass or bronze with chrome plating and shall be self
cleaning type. The nozzle shall be designed to produce fine atomised spray and
shall be properly spaced to give a uniform coverage of the air washer section. The
pressure drop through the nozzle should be in the range of 1.4 to 2.4 Kg/cm?2.

The eliminator plates shall be of 24G thick GS sheets class 275 or from 100% virgin
PVC of minimum finished thickness of 2 mm. The eliminator section made of GSS
shall have minimum six bends. The PVC eliminators shall be UV stabilised using
Titanium di-oxide and shall withstand the weathering test as per 1S:4892 for 500 hrs.
Type test report of the compound testing carried out in any reputed laboratory shall
be submitted for approval. All supports, tie rods and space bar shall be of either
galvanised steel or PVC construction and shall be complete with suitable drip tray
and drain pipe.

Air tight inspection doors of suitable size shall be provided for suction chamber.
Spray chamber and fan suction for easy accessibility and maintenance and a water
marine light be provided for each unitary air filtration.

Suitable number of brass screen shall be provided in the air washer tank to arrest
the dirt entering the circulating water pump suction. Suitable Gl grid shall be used
inside the screen for reinforcement.

The specification for centrifugal fans shall generally be as indicated below. However,
the fan shall be of DIDW type for UAF unit.

Saturation efficiency of Unitary Air Filtration units shall be minimum 60%.

Centrifugal Fan

The casing shall be of welded construction fabricated with heavy gauge galvanised
sheet steel or MS sheet with spray galvanization (minimum 60 micron DFT). The
minimum thickness of casing shall be 3 mm. It shall be rigidly reinforced and
supported by structural angles. The seams shall be permanently sealed air-tight.
Split casings shall be provided on larger sizes of fans. Casing drain with valves shall
be provided wherever required.

The impeller shall have die-formed backward-curved blades tie welded to the rim
and back plate to have a non overloading characteristic of the fan. Rim shall be
spun to have a smooth contour. If required intermediate stiffening rings shall be

TECHNICAL SPECIFICATION
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5.02.02

5.02.03

5.02.04

5.02.05

5.02.06

5.03.0
5.03.01
5.03.02

5.03.03

5.03.04
5.03.05

5.03.06

5.04.00

provided. Shaft sleeves shall be furnished wherever required. The impeller, pulley
and shaft sleeves shall be secured to the shaft by key and/or nuts.

The bearing shall be self aligning, heavy duly ball, roller or sleeve bearing. They
shall be adequately supported. They shall be easily accessible and lubricated
properly from outside.

Inlet guard shall be spun to have a smooth contour. Inlet screen, if provided, shall be
of galvanised wire mesh of 25 mm square.

Base plate with necessary number of spring type vibration isolators or ribbed
neoprene rubber pad or cushy foot mounting shall be provided. The vibration
isolators should have a minimum of 70% efficiency.

The first critical speed of the rotating assembly shall be at least 25% above the
opening speed.

The fans shall be provided with V-belts and sheaves. All belts shall be sized for
150% rated HP. All V-belt shall be equipped with removable belt guards that do not
impede the air flow to the fan inlet. There shall be a minimum of two belts per drive.
Motor rating (at 50 deg.C ambient) shall be atleast fifteen percent (15%) above the
maximum load demand of drives at the design duty point.

Roof Ventilators (If applicable)
The roof extractors shall be “COWL” type.

Impeller shall be of axial flow type, cast Aluminium in one piece and dynamically
balanced. Casing shall be heavy gauge sheet steel construction of 3 mm thick for
impeller upto 750 mm diameter and 5 mm for fans with impeller of diameter 750 and
above. In casing, access door with locking arrangement be provided.

The cowl shall be designed for weather protection of the fan also inside of the roof
on which the extractor is installed. Galvanised bird screen of 15 mm Square be
provided with the cowl. All accessories, steel supports as required will be provided.

The speed of the fan be limited as per limitation given above for axial fans.

All accessories rain protection exhaust hood, transformation piece, vibration
isolators, steel supports vibration isolators, bird screen, etc. as required shall be
provided.

The vibration level for fans shall be as per ISO: 14694.

Centrifugal Pumps

a) Type . Horizontal Centrifugal, Axially or radial split type
casing pump or end suction, top discharge
horizontal centrifugal pump

b) Impeller . Closed type

c) Material of
Construction

i) Casing - 2% Ni Cast Iron : 1S:210 Gr. FG-260

TECHNICAL SPECIFICATION
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5.05.0

5.05.01
5.05.02
5.05.03

5.05.04

5.05.05
5.05.06

6.00.00
6.01.00

ii) Impeller - Bronze 1S:318 Gr-2

iii) Wearing rings . Bronze

iv) Shaft : 8S 316

v) Shatft sleeve . S8 316

vi) Lantern ring . Brass/Bronze

vii) Packing . Asbestos free

viii) Base Plate . Carbon steel as per 15:2062
ix) Speed - Maximum 1500 rpm

X) Other requirements : To refer to Annexure-l titled “Horizontal Pumps”
of this sub section.

Axial Fans
These fans shall have fixed / variable pitch cast aluminum blades of aerofoil design.
The fan casing shall be of heavy gauge sheet steel construction.

Necessary rain protection cowl, inlet and outlet cones, bird protection screen,
adjustable damper, vibration isolators, back draft dampers etc. shall be provided.

The speed of the fan shall not exceed 960 rpm for fan with impeller diameter above
450 mm and 1400 rpm for fan with impeller diameter 450 mm or less. However for
fans having static pressure of 30 mm WC or above the speed of the fan shall not
exceed 1440 rpm for fan with impeller diameter of above 450 mm and 2800 rpm for
fan with impeller diameter of 450 mm or less. The first critical speed of rotating
assembly shall be atleast 25% above the operating speed.

All other accessories like supporting structure etc. as required shall be provided.

Fans of capacity 1000 m*hr & lower shall be of propeller exhaust type.

BALANCE EQUIPMENT SPECIFICATION

Material of Construction for Piping & Fittings

a) Piping for Chilled . Heavy grade-IS:1239 or Equivalent upto150 NB
and Condenser and 18:3589 or Equivalent for pipes beyond 200
water lines NB with thickness as indicated in Annexure-lI|

b) Refrigerant piping: : Seamless steel tubes conforming heavy grade
1S:1239 or copper tubes as per 1S:2501 (copper
material as per IS:191 hard copper grade).

c) Drain piping . Same as (a) above & galvanized as per 1S:4736.

TECHNICAL SPECIFICATION
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6.02.00
6.02.01

6.02.02

6.02.03

6.02.04

6.02.05
6.02.06
6.02.07

6.02.08

6.03.00
6.03.01

d) Fittings : 1) The steel fittings shall conform to ASTM A234
Gr. WPB and dimensional standard to ANSI B
16.9/ANSI B16.11 / equivalent for sizes 65 NB
and above.

2) For sizes 50 NB and below, the material shall
conform to ASTM A-105.

3) All steel flanges shall be of slip on type and
shall conform to ANSI B 16.5

4) For pipe sizes above 350 NB, fabricated fittings
from sheets of adequate thickness may be
used. The bend radius in case of mitre bends
shall be minimum 1.5 times the nominal pipe
diameter and angle between two adjacent
sections shall not be more than 22.5 deg and
shall be as per BS:2633/BS:534.

5) Fittings, flanges and pipe joints of refrigerant
piping shall conform to ANSI B31.5
VALVES

Valves shall have full sizes port and suitable for horizontal and as well as vertical
installation.

Valves for regulating duty shall be of globe type suitable for controlling throughout
its lift.

All safety /relief valves shall be so constructed that the failure of any part does not
obstruct the free discharge.

Valves shall be furnished with back seating arrangement for repacking while
working under full working pressure.

Manual gear operators be provided for valves of size 200 NB and above.
All valves shall be supplied with companion flanges, nut, bolts & washers, etc.

The refrigerant line valves shall have steel or brass body with TEFLON gland
packing. The construction of disc shall be either globe or angle type. The valve seat
shall have white metal lining or equivalent.

Gate valves shall be of Cast Iron body (confirming to 1S:210 Gr FG 220/equivalent)
for sizes 65 NB and above conforming to fIS :14846. Gun Metal construction for
sizes less than 65NB shall be as per 1S:778. Butterfly valves shall conform to latest
revision of BS:5155 or equivalent standard of required class/rating.

AIR FILTERS

Pre Filter

1) Type : Flange / Cassette

2) Pre-filter shall contain washable non-woven synthetic fiber or High density

Polyethylene (HDPE) media having 18G GSS / 16G Al alloy frame. The filter
media shall be supported with HDPE mesh on air inlet side & Aluminium

TECHNICAL SPECIFICATION
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expanded metal on exit side or G.I. wire mesh on both sides.
3) Other requirements : (as applicable)
a) Suitable aluminium spacers be provided for uniform air flow;
b) Casing shall be provided with neoprene sponge rubber sealing.
c) Capable of being cleaned by water flushing.
d) Density of filter medium shall increase in the direction of air flow in case
of metallic filter.
e) Filter media shall be fire retardant and resistant to moisture, fungi,
bacteria & frost.
4) Efficiency :
Average arrestance of 65 - 80 % when tested in accordance with
BS:6540/ASHRAE — 52 — 76 / EN-779.
5) Minimum thickness : 50 mm
6) Face Velocity . Not more than 2.5 m/sec.
7) Pressure drop . Initial pressure drop - Not to exceed 5.0 mm WC at
rated flow.
Final pressure drop - Upto 7.5 mm WC.
8) Location . a) At the suction of each AHUs
b) At the suction of each Fresh air fan
6.03.02 Fine Filters (Microvee type)
1) Type . Flange / Cassette
2) Fine filter shall contain washable non-woven synthetic fibre or High density
Polyethylene (HDPE) media having 18G GSS / 16G Al alloy frame. The filter
media shall be supported with HDPE mesh on air inlet side & Aluminium
expanded metal on exit side or G.1. wire mesh on both sides.
- a) A neoprene sponge rubber sealing shall be
3)  Other requirements provided on either face of the filter frame.
b) Capable of being cleaned by air or water
flushing.
c) Filter media shall be fire retardant and
resistant to moisture, fungi, bacteria & frost.
TECHNICAL SPECIFICATION
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4) Efficiency . Average arrestance > 90% when tested in
accordance with BS:6540/ASHRAE-52-76 / EN-
779.
5)  Minimum thickness : 150 mm or 300 mm.
6) Face Velocity . Not more than 1.2 m/sec for 150 mm and not
more than 2.4 m/sec. for 300 mm.
7) Pressure drop : Initial pressure drop - Not to exceed 10 mm WC at
rated flow ; Final pressure drop-Up to 25 mm WC.
8) Location i) At the discharge of each individual AHU.
ii) At the discharge of each Fresh air fan.
6.04.00 LOW PRESSURE AIR DISTRIBUTION SYSTEM
6.04.01 Material of air distribution system shall be through galvanized steel sheet
(Conforming to Class 275 of IS :277) or Aluminium alloy (grade 19000 / SIC or 3100
/ NS3 of 1S:737). Gl Sheets should be galvanized and galvanizing shall be of 275
gms/sg.m. (total coating on both sides) both for site fabricated and factory fabricated
ducts.
6.04.02 Thickness of rectangular ducts shall be as follows:
Larger Dimension of duct (mm) Thickness of Gl Thickness of Aluminium
sheet(mm) sheet (mm)
up to 750 mm 0.63 (24 G) 0.80
751 to 1500 0.80 (22 G) 1.00
1501 to 2250 1.00 (20 G) 1.50
2251 & above 1.25(18 G) 1.80
6.04.03 Thickness of round ducts shall be as follows:
Diameter of Round duct Thickness of Gl Thickness of
(mm) sheet(mm) Aluminium sheet (mm)
150 to 500 0.63 0.80
501 to 750 0.80 1.00
751 to 1000 0.80 1.00
1001 to 1250 1.00 1.50
1251 & above 1.25 1.80
TECHNICAL SPECIFICATION
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6.04.04

6.04.05

Duct Fabrication and Supports:
a) Duct fabrication shall be as per the latest relevant BIS/'SMACNA standard.
b) Ducts for A/C system may be site fabricated or factory fabricated.

¢) The ducts routed inside the buildings with larger side greater than 2250 mm
shall be supported by 16mm MS rods and 50x50x3 mm MS double Angles
while those below 2250 mm shall be supported by 10mm MS Rods and
40x40x3 MS angles. The duct supports shall be at a distance of not more
than 2000 mm for A/C system. The MS rods for these ducts routed inside
the building shall be hung from the existing floor beams/wall beams/roof
beams/columns with provision of necessary auxiliary or special steel
members or by hooks or can be provided by dash fasteners fixed to the
ceiling slab. No supports shall be taken from horizontal/vertical bracings of
the structures. All items of duct support including MS rods, MS angles and
double angles, auxiliary or special steel members, hooks, dash fasteners
coach screws and all other supporting material required shall be provided by
the bidder. Where ever ducts are running outside the building and or at
locations where it is not possible to support the ducts from ceiling/floor due
to non-availability of the same, the base steel frame/truss work and other
auxiliary steel members, hooks, rods, etc. for supporting the duct work shall
also be provided by the Bidder.

d)  Where the sheet metal duct connects to the intake or discharge of fan units
a flexible connection of fire retarding, at least 150 mm width shall be
provided of closely woven, rubber impregnated double layer
asbestos/canvas or neoprene coated fibre glass.

e) All curves, bends, off-sets and other transformations shall be made for easy
and noiseless flow of air. The throat of every branch duct shall be sized to
have the same velocity as in the main duct to which the branch duct is
connected.

f)  Wherever duct passes through a wall, the opening between masonry and
duct work shall be neatly caulked or sealed to prevent movement of air from
one space to the adjoining space.

dg) Wherever pipe hangers or rods pass through the ducts, light and streamline
easement around the same shall be provided to maintain smooth flow of air.

h) Access doors shall be provided in the duct work or casing on the both sides
of the equipment to be serviced. All access doors shall be of adequate size
and shall be lined with substantial felt edging to prevent air leakage. Access
doors shall be of built up construction, structurally strong and each shall
have at least two hinges. Access doors shall have two rust proof window
sash of approved type. All doors shall be set so as to flush with insulation
or plaster finish on the duct.

Splitters and dampers shall be provided for equipment/area isolation and for
proportional volume control of system. The same shall be minimum 16 gauge GS
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6.04.06

6.05.00
6.05.01

6.05.02

6.05.03

sheet of quadrant type with suitable locking device, mounted outside of duct in
accessible position.

Factory fabricated ducts :

i) All ducting shall be fabricated of LFQ (Lock Forming Quality) grade prime
G.l.

ii) Unless otherwise specified here, the construction, erection, testing and
performance of the ducting system shall conform to the SMACNA-1995
standards (“HVAC Duct Construction Standards-Metal and Flexible-Second
Edition-1995" SMACNA)

iii) All ductwork including straight sections, tapers, elbows, branches, show
pieces, collars, terminal boxes and other transformation pieces must be
factory fabricated by utilizing the machines and processes as specified in
SMACNA or by equivalent technology. In equivalent method, the fabrication
shall be done by utilizing the following machines and process to provide the
requisite quality of ducts and speed of supply:

a) Coil lines to ensure location of longitudinal seams at corners/folded edges
only to obtain the required duct rigidity and low leakage characteristics. No
longitudinal seams permitted along any face side of the duct.

b) All ducts, transformation pieces and fittings to be made on CNC profile
cutters for required accuracy of dimensions, location and dimensions of
notches at the folding lines.

c) All edges to be machine treated using lock formers, flangers and roll-bending
for turning up edges.

d) Sealant dispensing equipment should be used for applying built-in sealant in
Pittsburgh lock where sealing of longitudinal joints are specified. Sealing of
longitudinal joint is compulsory for the ducts over 2” w.g. static pressure

1v) All transverse connectors shall be 4-bolt slip-on flange system with built-in
sealant, if any. To avoid any leakage additional sealant shall be used.

v)  Factory fabricated ducts shall have the thickness of the sheet as follows:

Sl.No. Size of Duct Sheet Thickness
i) upto 750 mm 0.63 mm
i) 751 mm to 1500 mm 0.80 mm
iii) 1501 mm to 2250 mm 1.00 mm
iv) 2251 mm and above 1.25 mm

Diffusers, Grills & Dampers :

Supply air diffusers/grills with factory fitted volume control dampers be provided for
all air-conditioned areas.

Return air diffusers of air-conditioned areas shall be without volume control
dampers.

The diffusers/grills shall be of extruded Aluminum of minimum 1.2 mm thick with
powder coating. The colour of power coating shall be as per the interior décor.

TECHNICAL SPECIFICATION
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6.05.04

6.05.05

6.05.06

6.05.07

6.05.08

6.05.09

6.05.10

6.06.0
6.06.01

Supply air grills shall be of double deflection type and return air grills shall be of
single deflection type.

All volume control (VC) damper shall be operated by a key from the front of the
grills/diffusers and shall be of Gl sheet.

The thickness of VC dampers shall be of minimum 20 gauge and thickness of
louvers shall be of minimum 22 gauge.

Suitable vanes shall be provided in the duct collar to have uniform and proper air
distribution. Bank of Baffles wherever required shall also be provided.

Fire dampers shall be motor operated type and shall have fire rating of minimum 90
minutes.

All plenum chambers of connections to fans, dampers etc shall be constructed in 18
gauge GS sheet and supported on MS angle frames.

All ducting surfaces coming in contact with corrosive fumes or gases shall be
painted with three coats of epoxy paint over a coat of suitable primer.

Thermal and Acoustic Insulation
A) Application with Glass Wool / Rockwool

(i) All surfaces to be insulated both thermally and acoustically shall be
thoroughly cleaned, dried and an adhesive (CPRX compound of Shalimar
Tar Products / Loid bond 83 or Equivalent) be applied @ 1.5 Kg /Sgm on the
surface.

(i) Insulation material (either expanded polystyrene foam or Glass Wool/ Glass
fiber / Rockwool) shall be struck to the surface. All the joints shall be sealed
with bitumen.

(iii) Insulation mass to be covered with 500 gauge polythene sheet with 50 mm
overlaps and sealing all joints on hot side or alternatively aluminum foil can
be used which can come as lamination over insulation.

(iv) Insulation Finish of types specified under shall be provided thereafter..

B) Application with Nitrile Rubber

(i)  All surfaces to be insulated shall be properly cleaned.

(i) A suitable adhesive such as SR 998 or equivalent shall be applied over the
surfaces to be insulated and insulation material surfaces.

(iii) Insulating material shall than be pasted onto the surfaces in a manner to
avoid stretching and any air entrapment within.

(iv) Two layers of Glass Cloth with a suitable adhesive as SR 998 or equivalent
shall be then applied over the insulating material to avoid surface weathering.

C) Application with Polyurethane Foam & Polyisocyanurate Foam

i) All surfaces to be insulated shall be cleaned.

TECHNICAL SPECIFICATION
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ii) A suitable adhesive such as CPRX or Loid Bond 83 or equivalent shall be
applied over the surface to be insulated and insulation material surfaces.
iii)  Insulating material with aluminum foil lamination shall then be pasted onto
the surface in a manner to avoid stretching and any air entrapment within.
iv)  Two layers of Glass Cloth with a suitable adhesive as Loid Bond 130 shall be
then applied over the insulating material, to avoid surface weathering.
V) Insulation Finish of types specified under shall be provided thereafter.
6.06.02 Type of Insulation & Finish
Sl Surface Insulation | Insulation | Thick Finish (mm)
No. Material Form | (mm)
1. Supply & Resin bonded | Roll /Slab 50 F-3
return air duct glass wool
of AC System or
Closed Cell sheet 19 As per
Elastomeric manufacturer
Nitrile Rubber std.
or
Polyisocyanurate Slab 30 F-3
Foam
2. Refrigerant Closed Cell tube 19 As per
(Suction and Elastomeric manufacturer
liquid lines) Nitrile Rubber std.
or
Rigid Pipe 50 F-1 (a)
Polyurethane Section
Foam
3. AHU drain Closed Cell tube 19 As per
pipe Elastomeric manufacturer
Nitrile Rubber std.
or
Rigid Pipe 50 F-1 (a)
Polyurethane Section
Foam
4. AHU Mineral wool or Slab 25 As per
condensate resin bonded manufacturer
pan (insulation glass wool std.
if required)
TECHNICAL SPECIFICATION

LOT-IA PROJECTS

PACKAGE

FLUE GAS DESULPHURISATION SYSTEM

SECTION - VI, PART-B
BID DOC. NO:CS-0011-109(1A)-2

SUB SECTION-I-M2
AIR CONDITIONING &
VENTILATION SYSTEM

Page
15 of 26




CLAUSE NO.

TECHNICAL REQUIREMENTS

A

LOT-IA PROJECTS
FLUE GAS DESULPHURISATION SYSTEM

PACKAGE

SECTION - VI, PART-B
BID DOC. NO:CS-0011-109(1A)-2

SUB SECTION-I-M2
AIR CONDITIONING &
VENTILATION SYSTEM

Sl Surface Insulation | Insulation | Thick Finish (mm)
No. Material Form | (mm)
. Chilled water Resin bonded Pipe 75 F-1/F-3
piping, valves Mineral wool or section
& specialties resin bonded
glass wool
or
Rigid Pipe 50 F-3
Polyurethane Section
Foam
6. Chiller | = As per manufacturer std.
(insulation if
required)
7. Chilled water Resin bonded Slab 75 F-1/F-3
pumps | Rockwool wool or
resin bonded
glass wool
or
Rigid Slab 50 F-3
Polyurethane
Foam
8. Expansion Resin bonded | Slab/ Pipe 75 F-1/F-3
tank with | Rockwool wool or section
associated resin bonded
piping glass wool
or
Rigid Slab 50 F-3
Polyurethane
Foam
9. Acoustic Resin bonded Slab 25 As per
insulation of Glass wool specifications
duct
10. Exposed air | Resin bonded Roll/Slab 50 F-4
duct | Glass
wool/Rockwool
or Slab 50 F-4(a)
Polyisocyanurate
Foam
TECHNICAL SPECIFICATION
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6.06.03 Specification for insulation shall be as follows: -
Insulation Material Code Thermal Density Kg/m3
conductivity
(w/m/°C
Resin bonded glass wool 1S:8183 0.049 at 500c | 1) 24 (For Glass
wool)
ii) 48 (For
Rockwool)
0.043 at 50°C iii) 48(For acoustic
insulation)
Mineral wool pipe 15:9842 0.043 at 50°C 144
section. Min.Gr.2
Closed Cell Elastomeric 0.036 at 20°C 40-60
Nitrile Rubber
Polyurethane Foam 0.03at 50 °C 34+2
1512436
Polyisocyanurate Foam 0.03at50°C 34+2
Note : Insulation used for HVAC application shall be CFC/HCFC free
6.06.04 The specification for various finishes shall be as follows

Step-1

compound.

a) | Finish F-1 ( with Resin Bonded Glass Wool/Resin Bonded Mineral Wool)

Wrapping of Poly-Bonded Hessain (PBH — to act as vapour seal)
on outer surface of insulation with 50 mm overlap stitching and
sealing of overlap with synthetic adhesive like CPRX or Equivalent

lacing wire.

The surface then shall be wrapped with 19 mm mesh 24 SWG Gl
wire netting, butting all the joints and laced down with 22 SWG

Step-3

application.

Sand cement (4:1) plaster shall be applied in two layers totalling to
12.5 mm thick, the second layer being brought to a smooth finish. A
water proofing compound shall be added to the cement before its
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aa) | Finish F-1(a) (With Polyurethane Foam & Polyisocyanurate Foam)

Wrapping of two layers of 7 mil 10 x 10 mesh glass cloth dipped in
suitable adhesive such as SR 998 or Loid Bond 130 equivalent
b) | Finish F-2
Step-1 Insulation shall be covered with 500g polythene with 50mm overlap
and sealing of overlap with synthetic adhesive like CPRX/ Loid Bond
83 or Equivalent compound.
Step-2 Same as Step-2 of Finish F-1 above.
Step-3 Same as Step-3 of Finish F-1 above.
c) | Finish F-3
Step-1 Same as Step-1 of Finish F-2 above
Step-2 The polythene shall be covered with 26 gauge Aluminium sheet and
locking of joints with self-locking screws at a pitch of minimum 100
mm.
d) | Finish F-4
Step-1 Same as Step-1 of Finish F-1 above.
Step-2 Same as Step-2 of Finish F-1 above.
Step-3 Same as Step-3 of Finish F-1 above.
Step-4 Application of 3 mm thick coat of suitable water proofing compound
and wrapped with fibre glass RP tissue followed by final coat of 3
mm thick water proofing compound over the RP tissue.
Step-5 After the above treatment, 22G Aluminium sheet cladding, properly
stiched at all joints shall be provided over the external surface.
dd) | Finish F-4(a) (With FR Closed Cell Chemically Cross Linked
Polyethylene)
Application of aluminium sheet 22G cladding to be provided over
the XLPE insulating material. Cladding sheet is held in position with
SDST screws @ 150 mm C/c over tongue-in-groove joints applied
with a felt for sealing joint against water ingress.
All sheet joints to be done in a manner to shed water.

6.06.05 For all inspection covers and hatches on equipment, pump casing, valve bodies
and flanges (100 mm and above), insulation shall be applied so as to facilitate
removal without minimum damage to the insulation by encasing the insulation in 24
gauge Gl box or 22 gauge Aluminium sheet metal boxes which are bolted together
around the equipment. However continuity of the vapour seal between the static and
removable portions of the insulation is to be maintained.
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6.06.06

7.00.00
7.01.00

7.02.00

7.02.01

7.03.00

7.05.00

7.06.00

ACOUSTIC INSULATION

a) All ducts up to a distance of 5 meters from AHU shall be acoustically lined
from inside with 25 mm thick resin bonded glass wool of 48 Kg/Cu.M. density
and 30 gauge perforated aluminium sheet having 5 mm dia perforation at 8
to 10 mm centre-to-centre distance. Insulation shall be fixed on wooden
frame of 600 x 600 mm dimension.

b) Fibre glass tissue sheet shall be applied over the outer surface of insulation
before applying perforated aluminium sheet. Application of acoustic insulation
shall be inline with the requirements specified above.

PLANT CONTROL

Brief scheme of controlling the operation is described below. Detailed description of
the control system for safe and efficient operation of the plant shall be elaborated,
got approved from employer. The descriptions in the sub-sections of the control &
instrument sections shall also be referred to.

Control Scheme for Air-Conditioning System

Contractor shall provide microprocessor/PLC/GIU based control system for control
and monitoring of air conditioning and ventilation system as per manufacturer's
standard practice. Control and monitoring of air conditioning and ventilation system
from FGD and ZLD (as provided) control system is also acceptable.

Air Handling Unit

a) Humidity sensor and gyserstat located in the return air duct shall actuate the
PAN humidifier to obtain the desired degree of humidification.

b) Humidity and temp. sensor shall be provided and interlocked in steps with winter
heater / re-heater / strip heaters for monsoon and winter re-heating or heating as
the case may be.

c) Heater banks shall be interlocked with the running of AHU, temperature of return
air, humidity of return air and safety thermostat (airstat - located in front of the
each heater in the supply air duct)

d) AHU shall be started either locally or from the main control room of AC system
by means of Remote / Manual selection facility.

e) The closure of fire dampers, automatic tripping of AHU fans and fresh air fans
shall be interlocked with Fire Detection System.

Cassette /Hi-wall Split Air Conditioners

Control and interlocks for these type of units shall be as per manufacturer’'s standard

practice.

Miscellaneous Control Requirements

a) The fans (both supply and exhaust fans) associated with mechanical ventilation
system shall be operated locally.
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8.00.00
8.01.00

8.02.00

8.03.00

8.04.00

8.05.00

8.06.00

9.00.00
9.01.00

9.02.00

b) Relative humidity and temperature measurement of all control rooms and all
major air-conditioned areas shall made be available in FGD and ZLD (as
provided) control system

PAINTING:

All the Equipments shall be protected against external corrosion by providing
suitable painting.

The surfaces of stainless steel, Galvanized steel, Gunmetal, brass, bronze and non-
metallic components shall not be applied with any painting. The Contractor shall
clean the external surfaces and internal surfaces before Erection by wire brushing
and air blowing. The steel surface to be applied with painting shall be thoroughly
cleaned before applying painting by brushing, shot blasting, etc. as per the agreed
procedure.

For all the steel surfaces (external) exposed to atmosphere (outdoor installation),
one(1) coat of red oxide primer of thickness 30 to 35 microns followed up with three
(3) coats of synthetic enamel paint, with 25 microns as thickness of each coat, shall
be applied.

For all the steel surfaces inside the building (indoor installation), One (1) Coat of red
oxide primer of thickness 30 to 35 microns followed up with two (2) coats synthetic
enamel paint, with 25 microns as thickness of each coat shall be applied.

For centrifugal fans - Casing shall have hot dip/ spray galvanization (minimum 60
micron DFT).

However, for all parts coming in contact with acid fumes (in Battery rooms), a coat of
epoxy resin based zinc phosphate primer of minimum thickness 30 to 35 microns
followed up with undercoat of epoxy resin based paint pigmented with Titanium
dioxide of minimum thickness of 25 microns shall be applied and a top coat
consisting of one coat of epoxy paint of approved shade and colour with glossy finish
of minimum thickness of 25 microns.

CODES & STANDARDS

The design, manufacture and performance of equipment shall comply with all
currently applicable statues, regulations and safety codes in the locality where the
equipments are to be installed. Nothing in this specification shall be considered to
relieve the bidder of this responsibility.

Unless otherwise specified, equipment shall conform to the latest applicable Indian
or IEC standard. Equipment complying with other authoritative standards such as
British, USA, ASHRAE etc. will also be considered if it ensures performance
equivalent or superior to Indian Standard.

TECHNICAL SPECIFICATION

LOT-IA PROJECTS SUB SECTION-I-M2 Page

FLUE GAS DESULPHURISATION SYSTEM

SECTION - VI, PART-B AIR CONDITIONING & 20 of 26
PACKAGE BID DOC. NO:CS-0011-109(1A)-2  |VENTILATION SYSTEM




CLAUSE NO.

TECHNICAL REQUIREMENTS NTPGC

1)

2)

3)

4)

a)

b)

Annexure -
GENERAL SPECIFICATION FOR HORIZONTAL PUMPS

SCOPE

This specification covers the design, material, construction features, manufacture,
inspection, testing the performance at the Vendor's/Sub-Vendor's Works and
delivery to site of Horizontal Centrifugal Pumps.

CODES AND STANDARDS

The design, material, construction, manufacture inspection and performance
testing of Horizontal Centrifugal Pumps shall comply with all currently applicable
statutes, regulations and safety codes in the locality where the Equipment will be
installed. Nothing in these specifications shall be construed to relieve the Vendor
of this responsibility. The Equipment supplied shall comply with the latest
applicable Indian Standards listed below. Other National Standards are
acceptable, if they are established to be equal or superior to the Indian Standards.

List of Applicable Standards.

1S : 1520 - Horizontal Centrifugal Pumps for clear cold fresh water
1S:5120 - Technical requirements of roto dynamic special purpose pumps
APl : 610 - Centrifugal pumps for general refinery service.

1S : 5639 - Pumps Handling Chemicals & corrosion liquids

IS : 5659 - Pumps for process water

HIS . Hydraulic Institute Standards, USA

ASTM-1-165-65 Standards Methods for Liquid Penetration Inspection.

In case of any contradiction with aforesaid standards and the stipulations as per
the technical specifications as specified hereinafter the stipulations of the technical
specifications shall prevail.

DESIGN REQUIREMENTS

The Pump shall be capable of developing the required total head at rated capacity
for continuous operation. Also the pumps shall be capable of being operated to
give satisfactory performance at any point on the HQ characteristics curve. The
operating range of the pump shall be 40% to 120% of the duty point unless
otherwise mentioned elsewhere. The maximum efficiency of pump shall preferably
be within £ 10% of the rated design flow as indicated in data sheets.

The total head capacity curve shall be continuously rising from the operating point
towards shut-off without any zone of instability and with a minimum shut-off head
of about 15% more than the design head.
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c) Pumps of a particular category shall be identical and shall be suitable for parallel
operation with equal load division. The head Vs capacity and BHP Vs capacity
characteristics should match to ensure even load sharing and trouble free
operation throughout the range. Components of identical pumps shall be
interchangeable.

d) |Pumps shall run smoothly without undue noise and vibration. Peak to peak
vibration limits shall be restricted to the following values during operation:

Speed Antifriction Bearing Sleeve Bearing
1500 rpm and below 75.0 micron 75.0 micron
3000 rpm 50.0 micron 65.0 micron

The noise level shall not exceed 85 dBA overall sound pressure level reference
0.0002 microbar (the standard pressure reference for air sound measurement) at a
distance of 1 M from the equipment surface.

e) |The pumps shall be capable of starting with discharge valve fully open and close
condition. Motors shall be selected to suit to the above requirements. Continuous
Motor rating (at 50 deg.C ambient) shall be atleast ten percent (10%) above the
maximum load demand of the pump in the entire operating range to take care of
the system frequency variation and no case less than the maximum power
requirement at any condition of the entire characteristic curve of the pump.

f) The kW rating of the drive unit shall be based on continuously driving the
connected equipment for the conditions specified. However, in cases where
parallel operation of the pumps are specified, the actual motor rating is to be
selected by the Bidder considering overloading of the pumps in the event of
tripping of operating pump(s).

g) |Pumps shall be so designed that pump impellers and other accessories of the
pumps are not damaged due to flow reversal.

h) |The Contractor under this specification shall assume full responsibility in the
operation of pump and motor as a unit.

5) DESIGN CONSTRUCTION

a) |Design and construction of various components of the pumps shall conform to the
following general specifications. For material of construction of the components,
data sheets shall be referred to.

LOT-IA PROJECTS TECHNICAL SPECIFICATION SUB SECTION-I-M2 Page
FLUE GAS DESULPHURISATION SYSTEM mmoq_o_,._ - VI, PART-B AIR CONDITIONING & 22 0f 26
PACKAGE BID DOC. NO:CS-0011-109(1A)-2  |VENTILATION SYSTEM




_ &g_
CLAUSE NO. TECHNICAL REQUIREMENTS nﬂ.ﬁ‘n

Annexure -l

b) |Pump Casing

Pump casing shall have axially or radially split type construction as specified. The
casing shall be designed to withstand the maximum shut-off pressure developed
by the pump at the pumping temperature.

Pump casing shall be provided with a vent connection and piping with fittings &
valves. Casing drain as required shall be provided complete with drain valves,
piping and plugs. It shall be provided with a connection for suction and discharge
pressure gauge as standard feature. It shall be structurally sound to provide
housing for the pump assembly and shall be designed hydraulically to minimum
radial load at part load operation.

c) Impeller

Impeller shall be closed, semi-closed or open type as specified elsewhere and
designed in conformance with the detailed analysis of the liquid being handled.

The impeller shall be secured to the shaft, and shall be retained against
circumferential movement by keying, pinning or lock rings. On pumps with
overhung shaft, impellers shall be secured to the shaft by a lockout or cap screw
which tightness in the direction of normal rotation.

d) |Impeller/Casing Wearing Rings

Replaceable type wearing rings shall be provided at suitable locations of pumps.
Suitable method of locking the wearing ring shall be used. Wearing rings shall be
provided in pump casing and/or impeller as per manufacturer’s standard practice.

e) |Shaft

The critical speed shall be well away from the operating speed and in no case less
than 130% of the rated speed.

The shaft shall be ground and polished to final dimensions and shall be adequately
sized to withstand all stresses from rotor weight, hydraulic loads, vibration and
torques coming in during operation.

f) Shaft Sleeves

Renewable type fine finished shaft sleeves shall be provided at the stuffing
boxes/mechanical seals. Length of the shaft sleeves must extend beyond the
outer faces of gland packing of seal end plates so as to distinguish between the
leakage between shaft and shaft sleeve and that past the seals/gland.

Shaft sleeves shall be fastened to the shaft to prevent any leakage or loosening.
Shaft and shaft sleeve assembly should ensure concentric rotation.
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Annexure -l

Bearings

Heavy duty bearings, adequately designed for the type of service specified in the
enclosed pump data sheet and for long, trouble free operation shall be furnished.

The bearings offered shall be capable of taking both the radial and axial thrust
coming into play during operation. In case, sleeve bearings are offered additional
thrust bearings shall be provided. Antifriction bearings of standard type, if
provided, shall be selected for a minimum life 20,000 hrs. of continuous operation
at maximum axial and radial loads and rated speed.

Proper lubricating arrangement for the bearings shall be provided. The design
shall be such that the bearing lubricating element does not contaminate the liquid
pumped. Where there is a possibility of liquid entering the bearings suitable
arrangement in the form of deflectors or any other suitable arrangement must be
provided ahead of bearings assembly.

Bearings shall be easily accessible without disturbing the pump assembly. A drain
plug shall be provided at the bottom of each bearings housing.

Stuffing Boxes

Stuffing box design should permit replacement of packing without removing any
part other than the gland.

Stuffing boxes of packed ring construction type shall be provided wherever
specified. Packed ring stuffing boxes shall be properly lubricated and sealed as
per service requirements and manufacturer’s standards. If external gland sealing
is required, it shall be done from the pump discharge. The Bidder shall provide the
necessary piping valves, fittings etc. for the gland sealing connection.

Mechanical Seals

Wherever specified in pump data sheet, mechanical seals shall be provided.
Unless otherwise recommended by the tenderer, mechanical seals shall be of
single type with either sliding gasket or bellows between the axially moving face
and shaft sleeves or any other suitable type. The sealing faces should be highly
lapped surfaces of materials known for their low frictional coefficient and
resistance to corrosion against the liquid being pumped.

The pump supplier shall coordinate with the seal maker in establishing the seal
chamber of circulation rate for maintaining a stable film at the seal face. The seal
piping system shall form an integral part of the pump assembly. For the seals
under vacuum service, the seal design must ensure sealing against atmospheric
pressure even when the pumps are not operating. Necessary provision for seal
water supply along with complete piping fittings and valves as required shall form
integral part of pump supply.

Pump Shaft Motor Shaft Coupling

The pump and motor shafts shall be connected with an adequately sized flexible
coupling of proven design with a spacer to facilitate dismantling of the pump
without disturbing the motor. Necessary coupling guards shall also be provided.
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Annexure -l

1) Base Plate

A common base plate mounting both for the pump and motor shall be furnished.
The base plate shall be fabricated steel and of rigid construction, suitably ribbed
and reinforced. Base plate and pump supports shall be so constructed and the
piping unit so mounted as to minimize misalignment caused by mechanical forces
such as normal piping strain, internal differential thermal expansion and hydraulic
piping thrust. Suitable drain troughs and drip lip shall be provided.

m) |Assembly and Dismantling
Assembly and dismantling of each pump with drive motor shall be possible without
disturbing the grouting base plate or alignment.

n) |Drive Motor (Prime Mover)

The kW rating of the drive shall be based on continuously driving the connected
equipment for the conditions specified. However, in cases where parallel operation
of the pumps are specified, the actual motor rating is to be selected by the Bidder
considering overloading of the pumps in the event of tripping of operating pump(s).

TECHNICAL SPECIFICATION
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ANNEXURE-I

PIPING THICKNESS: Pipes for sizes 200 NB & above shall confirm to 1S: 3589
Grade 410. The thickness as mentioned below are the minimum specified
nominal thickness as per IS: 3589. Tolerance as code shall be applicable.

LOT-IA PROJECTS

FLUE GAS DESULPHURISATION SYSTEM

PACKAGE

Nominal pipe | Outside Diameter (mm) | Wall Thickness (mm)

Size (mm)
200 NB 219.1 45
250 NB 273 5
300 NB 323.9 56
350 NB 355.6 56
400 NB 406.4 6.3
450 NB 457 6.3
500 NB 508 6.3
600 NB 610 6.3
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COMPRESSED AIR SYSTEM

1.00.00 SYSTEM DESCRIPTION

1.01.00 The compressed air system shall consist of Air compressors & their motor drives, Air Drying
(ADPs) Plants, air receivers for each Air compressors, instrumentation and control, control
panels, compressed air piping, Instrument Air Piping network, service air piping network and
Unit Instrument Air receivers (One for each unit)

1.02.00 A dedicated air receiver shall be provided near ZLD Plant to meet the instrument /service air
requirement of ZLD Plant if the location of ZLD Plant is far away from compressor house.

1.03.00 Air from air compressors shall be dried in respective Air Drying Plants in compressor house
and delivered to the Air receivers. From the Compressed air piping header at the
downstream of Air receivers, one common header to be provided to meet the service and
instrument air requirement for FGD and ZLD Plant (as provided)

2.00.00 SCREW AIR COMPRESSORS
The minimum requirements of design and construction features of various components of
Compressed air system (screw type air compressor, air dryer, air receiver, etc.) are
described below.

2.01.00 CODES AND STANDARDS

2.01.01 The design, manufacture, testing and performance of the various components of the Rotary
Screw type Air Compressors shall comply with the requirements of relevant codes ( 1S-5456,
IS-10431 [part -1], ASME PTC-9, I1S-6206, 1S-5727 and CAGI).

2.01.02 Other International Standards like American/BS/DIN etc. equivalent or superior to above
mentioned standards are acceptable. Where IS specification is not available, the equipment
shall conform to one such International Standard, which shall be indicated in the proposal.

2.01.03 The materials of the various components shall conform to the applicable IS/BS/ASTM/DIN
Standards.

2.02.00 DESIGN AND CONSTRUCTION

2.02.01 The compressor shall be oil free multistage, horizontal, water cooled, rotary screw type,
heavy duty, rugged construction. Their speed shall be so selected as to result in low
maintenance and trouble-free operation under specified conditions.

2.02.02 The rotor and shaft shall be of single piece construction, made of forged steel (AISI C1141 or
equivalent). The stator (casing) shall be of Cast-lron (IS-210 grade) Construction with
integral jacket cooling. The rotors shall be dynamically balanced to reduce vibration.

2.02.03 The seal rings and retainers shall be of stainless steel construction and be free for radial self
adjustment along the rotor shafts.

2.02.04 Bearings shall be high precision antifriction type IS- 25 Grade 84). The axial thrust load shall
be minimized by dividing the axial load of compression on the main and auxiliary bearings
through suitable balancing arrangement.

2.02.05 Lubrication system shall be as per manufacturer standard practices

2.03.00 Gear Box

2.03.01 Gears shall have a rating of AGMA-12 or equivalent. Speed increasing gears between the
motor and compressor stages shall consist of a common helical gear driving the pinion of
each stage. Helical timing gears shall be mounted on the rotor shafts to maintain accurate
relative rotor position.
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3.00.00 PERFORMANCE REQUIREMENT

3.01.00 Air Compressors (screw /Centrifugal type) shall be designed for continuous operation with
high efficiency to satisfy the performance requirement as specified in the Data Specification
Sheet.

3.02.00 The power rating of the driver shall be selected such that a minimum margin of 10% is
available over the power required to deliver rated capacity against rated pressure.

3.03.00 As more than one compressor with drive is specified, satisfactory operation in parallel shall
be ensured without any uneven load sharing, undue vibration, keeping noise level within
permissible limits for a number of compressors working simultaneously in the same room.

3.04.00 Compressor frame shall have minimum 10% extra capacity. Compressor shall have 25%
minimum turndown capability (at 45 deg C & 75% RH). Compressor shall be provided with
IGV at the suction flange.

4.00.00 INTERCOOLER, AFTERCOOLER & OIL COOLERS (FOR SCREW)

4.01.00 Intercoolers, After coolers and Qil coolers shall be of water cooled & shell-and-tube type with
water on the tube side. Intercoolers & after coolers shall be designed in accordance with
Section VIII, Division 1 of ASME Code or equivalent.

4.02.00 Qutlet temperature of air from intercooler shall be suitable to suit the equipment and outlet
temperature of air from the compressor house outlet header shall be limited to 45 deg.C.
However, the instruments or the pneumatic devices requires air temperature less than 45
deg.C., the same shall be achieved at the outlet header.

4.03.00 Coolers shall be provided with removable tube bundle design in accordance with design
code TEMA Class C and shall be constructed with removable shell cover.

4.04.00 QOil Coolers shall be equipped with vent & drain connections on oil and water sides. Qil
temperature control valve with manual override feature or bypass construction shall be
provided to maintain constant temperature. Vent & drain connections for intercoolers and
aftercoolers shall be provided.

4.05.00 Design pressure shall be 8 Kg/cm2 (g) or based on shut-off head of cooling water pumps.

4.06.00 The coolers shall be designed for maximum heat load and atleast 10 percent design margin
shall be provided in the number of tubes.

4.07.00 Adequately sized safety valves shall be provided for both intercoolers and after coolers.

4.08.00 Each intercooler and aftercooler shall be provided with moisture separator units with suitable
baffling. Moisture separator units shall be equipped with a level gauge glass with isolating
cock.

4.09.00 Electrically operated automatic drain trap stations with bypass and isolating valves shall be
provided for moisture separators for automatically draining of condensed moisture. The drain
trap may be of full bore ball valve operated by capacitance type level switch. Manual draining
facility shall also be provided in the drain trap.

4.10.00 Cooler shells, channels and covers shall be of carbon steel (SA 285 Gr C / SA 516 Gr 70 /
equivalent). Tube sheet shall be of Brass or SS and the tubes shall be of Admiralty brass or
Aluminium brass or Copper or SS 304.

4.11.00 For the instrument air compressors offered with "Heat of compression” type air drying plants,
the after coolers shall be provided at downstream of Air Drying Plant.
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5.00.00 AIR RECEIVERS

5.01.00 The design pressure and temperature shall be minimum 10 Rm:_uz,_M (g) and 50 deg.C
respectively. Receivers shall be designed in accordance with Section VIII, Division 1 of
ASME Code or equivalent.

5.02.00 Air receivers are to be provided with gasketted inspection manhole of minimum 500 mm
diameter with cover plate, lifting handle, davit cap etc.

5.03.00 Receivers shall be of welded construction with minimum number of joints. Longitudinal seam
in adjacent sections shall not be in same line. Welding shall be as per relevant codes. Filler
material to have composition & structure as that of material welded. Welding electrodes to be
approved by Employer. Electrodes to be dried before use.

5.04.00 Relief valves shall be provided to suit compressor capacity and set pressure of the same
shall be atleast 10% above working pressure. The spring in relief valve shall not reset for any
pressure more than 10% above or below the design set pressure.

5.05.00 Each receiver shall be provided with drain connection with electrically operated automatic
drain trap arrangement with isolation and bypass valves.

5.06.00 The material of construction of shell, dished ends, flanges, etc of the air receivers shall be of
carbon steel as per 1S:2062 or equivalent.

6.00.00 INTAKE AIR FILTER AND SILENCER

6.01.00 Filters with multiple elements quick removal type for easy cleaning shall be provided at
suction of each air compressor and also be of heavy-duty dry type.

6.02.00 The filters shall be complete with integral silencers. Separate silencers, if specified, shall be
provided. The filtering elements shall be easily removable for cleaning.

6.03.00 The filters shall be designed for an efficiency of not less than 99% for particles 2 microns and
larger.

7.00.00 AIR DRYING PLANTS

7.01.00 One number Air drying plant shall be provided for each air compressor. Drying shall be by
adsorption process through a desiccant medium.

7.02.00 Air Drying (ADP) Plant may be of "Open Through type (Blower reactivated)” OR “Heat of
(HOC) Compression type".

7.03.00 Regeneration of desiccant shall be achieved by "open through" or "Heat of compression”
method without any air purge loss.

7.04.00 Hot unsaturated compressed air shall be used for regeneration of exhausted desiccant in
case of "Heat of compression type ADP" and air from blower shall be used for regeneration
after heating by electrical heater in case of "Open through type ADP".

7.05.00 Each ADP shall be provided with two adsorber towers each sized for design drying cycle of
minimum 8 hours. After this period, the adsorber tower which was under drying mode shall
be put under regeneration/reactivation mode while the other tower will take over the drying
duty. The change of drying mode to reactivation mode or vice-versa shall be automatic with
provision for manual operation also. The change over from one mode to another shall be
through automatic solenoid operated valves.

7.06.00 In "Open Through” type ADP, for regeneration of desiccant, atmospheric air shall be filtered,
heated through an electric heater and passed through the desiccant before exhausted to

LOT-IA PROJECTS TECHNICAL SPECIFICATION SUB SECTION-I-M3
FLUE GAS DESULPHURISATION SYSTEM SECTION-VI, PART-B COMPRESSED AIR PAGE 30F7
PACKAGE BID DOC. NO. CS-0011-109(1A)-2 SYSTEM




CLAUSE NO.

TECHNICAL REQUIREMENTS n._w%tgn_a

7.07.00

7.08.00

7.09.00

7.10.00

7.11.00

7.12.00

7.13.00

714.00

7.15.00

7.16.00
7.17.00
78.18.00

7.19.00

atmosphere. The reactivated desiccant shall be cooled through same atmospheric air without
heater in operation.

In case of HOC type drier, the reactivation shall be achieved by the heat of the compressed
air itself. The hot unsaturated compressed air from the outlet of last stage of compressor
shall be passed through the adsorber tower. The moist air shall be cooled in dehumidifier
and passed through the second adsorber for final drying.

The design reactivation cycle/period of the tower shall be less than 8 hours including cooling
period for desiccant for both the types of ADP.

Each ADP shall be provided with two (2) numbers of 100 percent capacity pre-filters and two
(2) numbers of 100 percent capacity after-filters at the upstream & downstream of towers.
The filtering media shall be of ceramic candle type elements designed to withstand atleast
50% of static pressure as differential pressure. The pre-filters shall be provided with
automatic electrically operated drain trap arrangement with isolation and bypass valves.

The electric heaters (if required) (2x100% capacity for each ADP) shall be provided with
thermostatic control for heater and relief valve for safety and shall be flanged type to facilitate
easy replacement of element.

Each electric motor driven blower (2x100% capacity for each ADP) shall be provided with
individual dry type filters at inlet.

The adsorber tower shall be designed with sufficient cross sectional area resulting low air
velocity and pressure drop. Minimum 20% of desiccant depth shall be provided as free
board in adsorber vessels. Adsorber vessels to be provided with suitable number of
inspection/sight windows of "Persplex" for observation of adsorbent condition. Desiccant
filling and removal connections shall be provided for the adsorber vessels.

The coolers/heat exchangers/ dehumidifiers of ADP shall be designed & constructed as per
the requirements specified for “Intercoolers, After coolers & Qil coolers” above.

All pressure vessels such as pre-filters, after-filters, adsorber vessels, heaters, heat
exchangers/de-humidifiers / coolers etc associated with ADP shall be designed in
accordance with Section VIII, Division 1, of ASME Code or equivalent. The pressure vessels
shall be provided with air tight gasketted manholes/handholes and relief valves.

Quantity of desiccant to be calculated shall take into account residual moisture content at the
end of regeneration cycle.

Adsorption ommmo_q and density to be considered for silica gel shall not be more than 10%
and 550 kg/m™ respectively. In case of activated alumina the same shall be 8% (max) and
900 _6:.3u (max.) respectively.

In case of Heat of compression type, adsorbers shall be sized so that even when the
compressor is operating at part load, complete regeneration shall be achieved within the
cycle time and quality of air (dew point) shall be maintained throughout the design cycle
period.

Complete ADP equipment shall preferably be mounted on a skid.
Required sample connections in piping be provided for sampling of air at desired locations.

Non-lubricated two way / three way / four way valves ball valves with pneumatic actuators be
provided.

The material of Construction for various components of ADP shall be as as per
manufacturer’s proven standard.
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7.20.00

8.00.00

9.00.00
9.01.00
9.01.01

9.01.02

9.01.03

9.01.04

9.01.05

9.01.06

9.01.07

9.01.08

9.02.00
9.02.01

HOC dryers of single rotating drum type design using packed dessicant with in-built
regeneration and adsorption compartments are also acceptable in place of specified twin-
tower type dryers, if the design ensures specified performance guarantee. In case, the
Contractor offers such a type, the same shall be of proven design and shall meet the
conditions stipulated under "proven-ness criteria” in relevant sub-section of Part-A, of
Technical Specification. The control & instrumentation requirements specified is
applicable for such design also.

INTERCONNECTING PIPING, FITTING AND VALVES

The interconnecting piping & valves within compressor house for compressed air & cooling
water etc shall be designed in line with the specification furnished in subsection titled "Low
Pressure Piping" of Part-B of this Technical Specification.

CONTROL PHILOSPHY
GENERAL

The minimum requirements are specified herein and the same shall be elaborated by
contractor. The Contractor shall include controls & instrumentation to facilitate safe, reliable
and efficient operation for the system. The controls, protection, interlock and instrumentation
system offered by the contractor shall be subjected to approval of the Employer during post
award engineering stage.

Any of the compressor and Air drying Plant may be selectable for "shutdown", "working" or
"standby" duty.

On tripping of working equipment, the standby equipment shall come into operation
automatically in case of very low air pressure in the system.

All abnormal conditions used for tripping the compressor or any other equipment shall be
provided with pre-trip audio-visual indication/annunciation in the control panel.

An electrically operated automatic valve shall be provided on cooling water supply line of
each compressor & dryer (if applicable) which will automatically shut off the cooling water
supply, in case any of the compressor/dryer is not running for more than set time duration.
Suitable interlock shall also be provided for opening the valve before starting of any of the
COMpressor.

The following indications shall be made available in the control panels for repeating the same
in main plant Control System / Panels.

(@) Status of each compressor

(b) Instrument air pressure low/high
(c) Service air pressure low/high
(d) Dew point of instrument air

(e) Status of each ADP

Lube oil pressure and temperature in the oil circuit of compressor shall be automatically
controlled.

Unless otherwise mentioned in the relevant electrical sub-section, automatic motor overload
control system shall be included to permit continuous operation of compressors at minimum
ambient air without exceeding the name plate rating of the motor.

Screw Compressor

Each compressor shall be in the control panel to operate either in Base duty (Auto Load-
Unload) or Standby duty (Auto On-Off) mode in case of Screw and unload/modulate/energy
optimization (Auto Dual Mode) in case of centrifugal
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9.02.02

9.02.03

9.02.04

9.02.05

9.03.00
9.03.01

9.03.02

9.02.03

9.02.04

In "Base duty” mode, whenever air supply from compressors exceeds the demand, control
system shall operate the load-unload circuit at a predetermined set pressure, throttle the inlet
valve and open the blow off valve. The compressor shall run in unloaded condition. When
system pressure drops due to more demand, the load-unload circuit shall operate again to
bring the compressor to 100% load after closing the blow -off valve.

In "Stand-by" mode the compressor shall automatically assist base load compressors during
periods of peak air demand. When air pressure in the system reaches a pre-set lower limit,
compressor should start in unloaded condition and the compressor shall be fully loaded.
When the pressure in the system rises to pre-set high value, the compressor shall be
unloaded and shall run in idling mode for a specific period (set by a timer). The compressor
may be loaded to full load in case of drop in system pressure or compressor may be stopped
in case the system pressure does not drop and compressor continues to idle for more than a
pre-set time.

The control system shall provide warning to the operator that a hot-start condition exists for
the motor driver and adequate cool-down period has not occurred after the motor was shut
down.

The alarms and shutdown scheme mentioned below are suggestive and shall be provided as
per manufacturer's standard practice meeting the safe operational requirement of the
equipment/system each compressor:-

(@) "Air temperature high" at inlet to last stage Alarm & trip
Alarm & trip
Alarm & trip

Alarm

(b) "Low lube oil pressure”

(c) "High Lube oil supply temperature”
(d) "High oil filter differential pressure”
Alarm
Alarm & trip
Alarm

(e) “Low lube oil level in lube oil sump”

) "High inlet air filter differential pressure”
(9) “"Low cooling water flow to air compressor"”
Air Drying Plant

Sequential operation of the adsorber towers & air compressors shall be controlled
automatically with a provision for manual take over.

Change over of tower from drying mode to regeneration mode shall happen automatically if
the dew point is high at the outlet of ADP sensed by the dew point (using aluminium oxide
probe) meter/sensor. Automatic operation during regeneration, starting and stopping of
blowers, starting and stopping of heaters, etc shall be timer controlled. During the process, in
case, operation is taken over manually from the panel through push button or selector switch,
the sequential operation shall start with the manual initiation for each of the steps.

The control system shall provide the (as minimum) alarms, "High Reactivation air
temperature”, "Low Reactivation air temperature”, "Low cooling water flow", "Low air
pressure at the outlet of ADP" and "High dew point at the outlet of ADP". Adequate number
of temperature elements etc. shall be provided for measurement and monitoring of the same.

For rotary drum type Air drying plant, control philosophy as per manufacture’s standard and
proven practice is also acceptable.
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10.00.00

PAINTING

painting.

All the equipments shall be protected against external corrosion by providing suitable

The surface of SS, galvanized steel, Gun metal, Brass, Bronze and non-metallic components
shall not be applied with any painting.

The steel surface to be applied with painting shall be thoroughly cleaned before applying
painting by brushing, shot blasting etc as per standard procedure.
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FIRE PROTECTION AND DETECTION SYSTEM

1.00.00 GENERAL DESCRIPTION

1.01.00 A comprehensive Fire Detection and Protection System covering all the areas of the power
plant including Employer's facilities/ system /buildings (if applicable) is included in the scope
of the Contract.

1.02.00 The complete Fire Detection and Protection Systems shall be as per the guidelines/ codes/
standards / rules of TAC/ NFPA / IS: 3034 / OISD etc. and all the systems, equipments and
installation shall be got approved from TAC accredited professional(s)-India.

2.00.00 HYDRANT SYSTEM
Hydrant system shall consist of piping, hydrant valves, landing valve, water monitors, hoses,
branch pipes, nozzle, hose boxes, etc.

2.01.00 Areas to be Covered
Complete FGD area, ZLD area (as provided) and other auxiliary buildings / areas under the
scope of the Bidder.

3.00.00 HVW AND MVW SPRAY SYSTEM

3.01.00 General
It shall consist of: Spray pumps, pressurization arrangements, water mains network, deluge
valves, alarm valves, flow switches, isolation valves, Y-type strainers, spray
nozzles/projectors, spray nozzles piping network, detection system, instrumentation, local
control panels, cables etc.

3.02.00 Areas to be covered by HVYW Spray System
i) All transformers For FGD and ZLD (as provided) System having oil capacity above

2000Ltrs & located with-in plant boundary.

3.03.00 Areas to be covered under MVW Spray System
i) All cable galleries/ cable vault/ cable spreader room in Bidder scope of work under

FGD and ZLD (as provided) System.

4.00.00 FIRE EXTINGUISHERS AND FIRE STATION EQUIPMENTS

4.01.00 Fire Extinguishers
As indicated in Bidder's Scope, Part-A.

5.00.00 FIRE DETECTION, ALARM AND CONTROL SYSTEM

5.01.00 Codes and Standards
a. The design, manufacture, testing, performance, etc. of the various components of the

analog addressable Fire Detection and Alarm System shall comply with all currently
applicable statutes, regulations and safety codes in the locality where the equipment
will be installed. Nothing in this specification shall be construed to relieve the con-
tractor of this responsibility.
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b. Unless otherwise specified, the Fire Detection and Alarm System and the components
shall conform to the latest applicable Indian or IEC Standards. Equipment complying
with any other authoritative National Standards such as British, USA, VDE, etc. will
also be considered, provided the parameters specified are equivalent or better than
the corresponding IS.
(e The Contractor shall be solely responsible for obtaining the required approval and
clearance for the different components and systems of the Fire Detection and Alarm
System from the following authorities, as applicable:
i. Department of Atomic Energy (Certification of safety from Radioactivity).
ii. Central Building Research Institute, Roorkee.
iii. Central Mining Research Station, Dhanbad.
iv. Local Fire Authorities.
d. The equipment and the system shall be of types approved by any of the following
bodies, as applicable:
1. Loss Prevention Council, (LPC), U.K.
2. National Fire Protection Association, (NFPA), USA
3. Under-writers laboratories, (UL), USA
4. Factory mutual(FM)
5.02.00 Areas to be covered under Fire detection and alarm System
a) Multisensor type detection system (Above and below the false ceiling or below
the false flooring as the case may be)
i)  All switchgear / MCC/battery rooms of FGD and ZLD (as provided) control room
building, various auxiliary buildings (if applicable), etc.
i) Cable galleries of FGD and ZLD (as provided) control room building protected by
MVW spray system. Further, multisensory detectors shall also be provided inside
all cubicles/panels of control room, control equipment room and UPS / Battery
charger areas.
iii) Above and Below false ceiling areas of all air-conditioned rooms of FGD and ZLD
(as provided) control room building, various control rooms of auxiliaries as
defined in Sl. No. (i) above and return air ducts of inert gas protected areas.
b) Linear heat sensing cable detection system
Gypsum and lime conveyor of FGD system and Cable Galleries covered under MVW
Spray System.
¢)  Quartzoid bulb heat detection system
Equipments protected by HVW spray system, conveyors protected by MVW spray
system.
5.03.00 General requirements for all types of Detectors
5.03.01 Detectors shall be housed or mounted in suitable enclosure in such a way that their
performance is in no way affected. Special maintenance procedures if any required for the
satisfactory operation of the detectors shall be clearly stated in the bid.
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5.03.02 Necessary mounting accessories shall be provided for all the detectors.

5.03.03 In case the detectors are offered with their output (on sensing a fire) in the form of an
electrical contact, it shall be noted that the contact shall be ‘NC’ type such that under fire
conditions, this contact will open to initiate the fire alarm system.

5.03.04 Detectors shall preferably be designed as plug-in units, which fit into various bases
according to place and type of mounting. This would also enable interchangeability.

5.03.05 Detectors shall be provided with the necessary compression type cable terminating glands
for the incoming cables of flameproof type or PVC/metallic flexible/rigid conduits.

5.03.06 Depending upon the environmental conditions in which detectors are installed, chlorinated
rubber based or epoxy or equivalent paint shall be used for finishing the surface of the
enclosure.

5.03.07 The coverage or the zone of protection afforded by the detector and recommended height of
mounting shall be furnished by the Bidder. The bidder shall furnish the test certificate in
support of this.

5.03.08 Any metal parts used for detector construction shall be inherently resistant to corrosion or
shall be plated or otherwise suitably treated to afford protection against corrosion. The
plating or treatment shall in no way affect the detector performance.

5.03.09 Any plastic material or any sealing compound used in the detector shall be such as it will not
deform or fail under the maximum temperature to be expected.

5.03.10 No detector shall contain any moving parts subject to wear and tear and must be able to
operate afresh after each alarm release, without its exchange or adjustment.

5.03.11 The detector shall be located where the largest combustion gas concentration can be
expected.

5.03.12 Adequate compensation and considerations shall be made for effects for wind velocities
such as air-conditioning system and exhaust fans where dilution of particles of combustion
is greater.

5.03.13 The exact location of detectors shall be coordinated with other services like air-conditioning
grills, light fittings, cable trays etc. to provide aesthetically pleasing appearance. The return
air paths of air-conditioning shall be avoided for detector location.

5.03.14 The detectors shall not be affected by temperature, humidity; air flow or by drift failures and
shall not give any false alarm due to above.

5.03.15 The detectors shall not be sensitive to vibrations. Any special mounting arrangements
required to counteract vibration shall be included in the contractor scope.

5.03.16 The quantity of multi- sensor detectors in each zone shall be based on the coverage factor
of 25-sq. meter per detector. However the actual quantity of detectors required, taking into
consideration obstructions due to floor beams, ventilation, doors, windows etc., shall be
worked out and supplied (based on the actual layout) and installed by the contractor.

5.03.17 The detectors shall not give false alarm due to high humidity, temperature, and velocity of
air in the surroundings and static electricity conditions.
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5.03.18 Process actuated switch devices such as pressure switches, flow switches, level switches,
etc. shall be provided with suitable individual addressable interface (local or remote) units or
modules so that these devices are addressable from the panel.
5.05.00 Linear Heat Sensor Cables

Application Detection of Stationary fire

Type Digital

Operating voltage 24V DC

Approval FM/UL

Conductor material Steel

Insulation Heat sensitive polymer

Outer Sheath Black or colored PVC or flouropolymer suitable for the application

environment

Installation features for LHSC

1. Mounting arrangement have been indicated in tender drawing.

2. The detection zone/loop divisions of LHSC system shall match with MVW spray
zones. Conveyors where LHSC shall be installed shall be divided into no. of various
zones whereas conveyor for which IR detector is installed shall be considered as one
zone.

3. Linear heat sensing cable detector shall run in a zigzag fashion (with an included
angle of 90 deg) on each top cable tray, bottom tray and every alternate intermediate
trays of each section of cable tray without undue sagging and interfering the normal
operations. All supporting materials for mounting of LHSC shall be provided by the
bidder.

5.06.00 Addressable Analog Intelligent Detectors

In addition to the features specified under the item General requirements for all types of

Detectors, the Addressable Analog Intelligent Detectors shall be provided with the following

features:

a) Detectors not specifically listed for sensitivity testing from the control panel are not
acceptable due to the expense involved with manual testing as required by NFPA
72E.

b) The detector shall be suitable for two-wire operation and two-way communication
on the intelligent analog signaling circuit.

c) The detector shall display a steady LED when in the Alarm State. The LED shall
flash when in stand by or normal mode.

d) Each detector in a loop shall have short circuit isolator suitable for style-7 wiring as

per NFPA-72.
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5.07.00
5.07.01

5.07.02

5.07.03

5.07.04

5.07.05

5.07.06

5.08.00

5.08.01

5.08.02

e) Address and sensitivity assignments shall be set preferably electronically. However,
dip switches / rotary switches for the same are acceptable. The detectors shall be
assigned a sensitivity level based on environment, time of day or any programmable
function as required by the system user, and shall respond at that level whether in
the “on line” or “default” mode.

f) The fire alarm control panel shall permit detector sensitivity adjustment through field
programming of the system.

g) The detectors furnished shall be listed for use in environments as covered by
Factory Mutual and UL and shall be installed according to the requirements of
NFPA 72E for open area coverage.

Multi sensor Detectors

Multi sensor detectors shall incorporate a heat detection element and a photoelectric
detection element. Both the elements shall be incorporated in a single unit. Both the
elements shall be operative at all times and the fire signal shall be available from any or
both elements combined together.

The detectors shall be sensitive to very low smoke densities of the order of say 0.05 Qs,_w.
Also it shall be possible to adjust this sensitivity on a step less basis over a range so that the
optimum sensitivity could be selected at site to suit the conditions of installations. The
coverage area of the smoke detection under standard NFPA test conditions shall not be less
than 80-90m”.

The detectors shall be complete with a mounting base that includes a terminal box into
which the detector can be plugged in. Terminals for looping of the cables shall be provided.

All detectors shall be provided with built-in response and indicating lamps which shall give
local visual indication, when it has operated in dense smoke conditions. The failure of lamp
shall not prevent the function of detector.

In areas such as false ceiling where detectors themselves are not easily accessible, the
remote response indicators outside the enclosed areas shall be provided to indicate the fire
condition.

It shall be possible to replace any type of detector head by a different type detector without
requiring change in cabling/panel wiring and condition of the zone, originally covered by the
detector.

System Configuration

The Addressable Fire Alarm panel shall be able to communicate with repeater annunciation
panel located at different places. The detectors or other devices of any other unit/area shall
be addressable only from the respective Addressable Fire Alarm Panel, so that each of the
Addressable Fire Alarm Panel is under the control of designated operating personnel at that
location.

At least one spare loop shall be provided in each of the addressable type fire alarm panel
located in FGD and ZLD (as provided) control equipment room with complete loop card and
all other accessories so that Employer can expand the system in future. Further, at least
10% of loop capacity be left free in each of the connected loop in all the panels, so that,
additional devices may be connected to the system in any of the loop by Employer in future.
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5.08.03

5.09.00

5.09.01

5.09.02

5.09.03

5.09.04

5.09.05

5.09.06

5.09.07

5.09.08

5.09.09

5.09.10

FGD and ZLD (as provided) Fire alarm system shall be provided with necessary interface
hardware and software for communicating fire alarms from this fire alarm panel to the main
plant fire alarm control panel through potential free contacts.

Analog Addressable Fire Detection and Alarm System
General Requirements

This specification in general covers the functional requirements, and general design aspects
of Microprocessor based, Analog Addressable Fire Detection Alarm / Annunciation and
Control System.

The following description intends to describe only the brief hardware and functional
requirements, scope of hardware requirements etc. but the actual configuration of the
system shall be in line with the prevalent normal practices in the industry and shall conform
to latest product range of selected manufacturer.

The fire detection and control system offered shall be complete in all respects for the safe
and reliable operation of the entire system. Any additional hardware/software than those
mentioned herein required to make the system complete shall be included in the scope of
the Bidder.

All the system and its equipment specifically detectors, interface modules, panels, power
supply, battery chargers etc. shall be furnished from a single source and the same shall be
new and latest state of the art products of manufacturer engaged in the manufacture of
Integrated Microprocessor based Analog Addressable Fire Detection and Alarm System.

All equipments such as detectors, panels etc shall be approved and listed by
UL/FM/LPCB/VDS.

All types of smoke detectors shall be of analogue addressable type. Conventional detectors
with interface modules are not acceptable. Each zone of LHSC detector and each IR
detector shall be provided with interface module.

All the fire detection systems, process actuated switch devices such as
pressure/flow/temperature switches and relays of control functions shall be hooked up with
the analogue addressable fire detection and alarm system. Required addressable interface
units shall be provided for various switch devices by the bidder to make them addressable.
The wiring shall be of class-A as per NFPA-72.

Bidder shall provide isolators at the start & end of the loop.

The complete system shall include, but not be limited to the following :

a) Master system CPU.

b) Analog Addressable Fire Detection and Alarm System panels including alarm
modules, system supervisory control modules, auxiliary output control modules etc.

c) Power supplies, batteries and battery chargers.

d) Analog addressable type smoke detectors.
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g)

)

k)

P)

q)

Non addressable type conventional detectors (Linear heat sensing cable detector/
infra red type heat detector) and switching devices each with its own addressable
interface modules.

Software and hardware as required for complete operation of the system.
Complete Wiring/cabling including its conduits/trays/fixtures etc.

The fire alarm control panel shall function as a communication interface between
central processing unit and sensors. This panel shall have facility to process the
input signal and to control all the input data received from initiating and indicating
devices.

Fire alarm control panel shall have filters to ignore false alarm and increase
sensitivity to real fire from sensors. The sensitivity of each detector should be
automatically raised if detectors are gradually polluted due to dust and dirt entering
inside the detector. If detectors are more polluted the control panel shall give a
warning. The trouble report shall indicate the location of device requiring service.

Fire alarm control panel shall have printer to print out the alarm/ trouble
occurrences.

The CPU shall serve as the systems central processor. Software shall be designed
especially for fire alarm annunciation system applications and shall monitor status of
processing alarms according to priorities, controlling/processing communications
and synchronizing all system activities.

The system shall be able to recognize and indicate an alarm condition in a degrade
mode of operation, in the event of processor failure or the loss of system
communications to the circuit interface panels.

All devices shall be individually identifiable for its type, its zone location, alarm set
value, alarm and trouble indication by an unique alpha numerical label.

The software logic modules and system database shall be programmable using a
MS - Windows compatible program (latest version) on PC at site and required
hardware shall be included in scope of supply. The system software programme
shall be password protected and shall include full upload and download capability
and during program upload or download through the PC, the capability of alarm
reporting shall be retained. The software shall be downloaded to a PC for editing.
The software shall enable Employer to add the spare loop provided in the fire alarm
panels or addition of additional devices/detectors in any of the fire alarm panel.

The system shall support the use of Color Graphic display terminal for the display of
information in an appropriate format.

The system shall include software for system data base, historical event log, logic,
and operating system. The system shall require no manual input to initialise in the
event of a complete power down condition. It shall return to an on line state as an
operating system performing all programmed functions upon power restoration.

Activation of any fire alarm initiating device shall display (LCD alpha numeric
display) message in describing the device originating the alarm condition at the
Central monitoring station, at alarm panel, simultaneously at the repeater
annunciation panel and shall initiate the associated protection systems & other
related control functions. Similarly activation of any supervisory circuit, (supervised
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5.10.00
5.10.01

valve closure, air pressure abnormal, fire pump trouble, water pressure low, etc.) or
receipt of trouble report (primary power loss, open or grounded initiating or signaling
circuit wiring, battery disconnect etc) shall display at the fire alarm control panel the
origin of supervisory condition or origin of trouble condition as the case may be. It
shall also record the occurrence of the event, the time of occurrence and the device
initiating the same.

t) System configuration shall be menu driven and capable of being operated by, a
person with no previous computer programming experience.

System Functional Requirements

The fire alarm panel shall evaluate the signals received from the detectors and shall handle
the following functions:

1. System self monitoring and fault signaling.

2. Transmission of alarm and fault signals to the respective fire alarm panels and as
well as in the repeater panel in fire station. Further, the panel shall activate a
hooter/sounds in each of the area locally provided with fire/smoke detection system.
Further, the system shall enable operation of spray system from the panel through
monitoring station when the system operation is selected under remote, manual
mode.

3. Initiate control functions like stoppage of conveyor, closure of fire doors, shutdown
of draft fans, air-conditioning and ventilation plant/ equipment, opening smoke
extraction vents, switching on smoke extraction equipment, emergency lighting etc.

4, Triggering stationary extinguishing systems such as clean agent system.

5. Supervising of unauthorised removal of a detector head from its base and giving a
fault alarm on the control panel.

6. Supervising and monitoring the detection cabling, to indicate fault conditions in case
of open/short circuit in the wiring.

7. Supervising by a separate annunciation window, changeover from mains supply to
battery supply. “Mains On” indication shall be continuously on, as long as the main
supply is available.

8. Facilitating simulation of fire conditions to enable the testing of circuits (without
creating actual fire) under the test mode from the fire Alarm panel.

9. The control unit shall contain all the systems main switches lamps and fuses.
Switches and lamps shall be easily identified even in closed casings.

10. All the circuits from the detectors to the panels and the circuits from panels to the
actuating/operating devices of the respective extinguishing system shall be of
closed loop type and shall be supervised for open-circuiting and short-circuiting of
cables. The cable fault shall be audio-visually annunciated on the panels. Separate
hooters with different tones shall be provided for ‘fault’ alarms and ‘fire’ alarms.

11. Actuate solenoid valve in spray system in case of fire from respective fire alarm
panel. For achieving this if any additional hardware is required like relays, power
supply and cables, the same may be provided.
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5.10.02

Vi.

Vi.

Xi.

Viii.

Analog Addressable Fire Detection and Alarm System shall also meet the following
functional requirements:

Each of the system shall support analog addressable detectors of all types, non-
addressable type detectors/devices along with its addressable interface
units/modules, Video display units etc.

Each of the devices and/or detectors shall be individually, uniquely and
continuously addressable by the panel to which it is connected.

Detectors shall be interrogated for sensitivity settings from the control panel,
logged for sensitivity changes indicating the requirement for cleaning and tested
by a single technician using the field test routine. Sensitivity of each of the
detectors made available in the panel shall be adjustable from the panel.

The system shall be capable of self-adjustment to compensate for the
accumulation of contaminants that would change the detector sensitivity in either
a more or less sensitive direction to prevent false indications or failure to alarm
in the actual fire conditions. The system shall annunciate a trouble condition
when any analog addressable smoke detector reaches 80% of its alarm
threshold due to gradual contamination, signaling the need for service and
eliminating unwanted alarm.

Continuous supervision/monitoring of all the circuits and its components shall be
made available from the panel for open, short circuits and grounding.

The system shall be able to recognize and indicate and alarm condition in a
degraded mode of operation, in the event of processor failure or the loss of
system communications to the circuit interface panels.

The system shall be programmable at site and required hardware shall be
included in the scope of supply. The system software Programs shall be
password protected and shall include full upload and download capability.
During program upload or download the system shall retain the capability for
alarm reporting. The system shall download to a PC for program editing. The
software shall eligible employer to add the spare loop provided in the fire alarm
panel or addition of additional devices/detectors in and of loop in any of the fire
alarm panel.

The system shall support the use of color interactive History Reporting video
display terminal for the display of information in an appropriate format.

The system shall include software for system database, historical event log,
logic and operating system. The system shall require no manual input to
initialize in the event of a complete power down condition. It shall return to an on
line state performing all programmed functions upon power restoration.

Software logic modules and system database shall be programmable using a
windows compatible program on PC. It shall be possible to program or edit the
system database off site after down loading from the panel.

All detectors shall incorporate internal automatic temperature compensation to
overcome the effects of either high or low ambient temperatures in the installed
environment on the detector sensitivity. The detectors shall be tested at a
specified frequency by raising the detector sensitivity level to the alarm
threshold, to check the operation of the detector without system alarming
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5.11.00

5.12.00

Xii.

xiii.

automatically by the control panel.

In an alarm or trouble condition the following shall occur on the monitoring
station:

i 3 Sound an audible.

2 Write details of the actuation to a system log file on the PC.

w. _uzw_::mamﬁm__moijmmoEm:oioEmmv..ﬂm:,_u_‘_:ﬁm_‘.
L

Activate the color graphic display system controls, providing functions
such as zooming, scrolling of Alarms, troubles, etc.

System configuration shall be menu driven and capable of being operated by a
person with no previous computer programming experience.

Panel Display Requirements.

System display shall consist of minimum 80 character back lighted alphanumeric LCD
display readable at any angle. Thirty-two character customer defined custom messages
shall describe the location of the active device. In addition to the above, the following
features shall be available.

a.

d.

The system shall be capable of programming to allow troubles occurred and restored
in the system to be automatically removed from the display queue, eliminating the
necessity for individual acknowledging of these events. This feature shall not affect
the historical logging of events as programmed.

As a minimum an LED display for “Alarm”, “Audible Silenced”, “Supervisory”,
“Trouble”, “Security”, “Power On”, And “Partial System Disabled”.

Touch activated membrane switches for “Alarm Acknowledge”, “Audible Silence”,
“Supervisory Acknowledge”, “Security Acknowledge”, “Reset”, “Display Hold”, And
“Display Next”.

All membrane switches shall be tactile with audible feedback when pressed.

System Software Requirements

i)

i)

i)

The software shall control the operation, function and display of the graphic system
and provide for automatic boot up and run from the hard disk drive of the
computer.

All project specifics actuating device programming shall be capable of being
carried out on site via password access.

The system shall monitor all alarm, supervisory; trouble and security conditions
detected by the fire alarm control panel and provide separate disk based files, for
each condition. These logs may be enabled, disabled, or cleared with password
access.

This log information is not to be lost upon power failure or fire alarm control panel
reset. A utility file shall be provided to sort the log data by date or by device and
display this information either on the screen or the system printer.
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iv)

vi)

Selective memory storage up to 800 events, shall be stored in flash memory and
displayed, printed or downloaded by classification for selective event reports.

a. Software shall allow selection of events to be logged, including; inputs as
alarms, troubles, supervisors, securities, status changes and device
verification; out puts, as audible control and output activation; action, as
reset, set sensitivity, arm/disarm, override, password, set time and
acknowledge.

b.  Audible and visual indications shall be generated when memory is 80% and
90% full to allow downloading of data. The system shall be programmable
circular logging, assuring that at least the last 400 events will always be
stored in non-volatile memory.

Software has driven logic for adjusting the alarm threshold windows on detectors to
compensate for accumulating contamination and keep detector response
sensitivity constant. The software shall compensate for either over-sensitized or
desensitized units, raising a system flag when a detector approaches the allowable
limits of adjustment, indicating a requirement for cleaning.

a. Values shall be stored in non-volatile memory allowing activation of all
tracking functions within 90 sec of system initiation from a "cold boot". During
the boot sequence, alarms from detectors programmed with the feature shall
be suppressed.

When the full data history is active all devices shall be checked and any
active alarms displayed.

b.  The control panel shall place each detector in the system in an alarm
condition, transparent to the system user, every twenty-four hours as a
dynamic check of the accuracy of the alarm threshold setting. Upon
reception of the alarm report, the system detector shall be restored to its
pretest state.

c. The system shall be capable of monitoring the stage of detectors and
displaying a message when a detector is approaching the limits of
adjustment as a result of contaminates. A second message shall be
displayed when the detector reaches the limits of adjustment due to these
contaminate.

d. The system shall be capable of recognizing that a detector has been
cleaned, initiating a series of tests to determine if the cleaning was
successful and display a detector cleaned message, readjusting that
detectors normal sensitivity setting reference.

When an alarm or trouble is registered at the fire alarm control panel the graphics
system shall display the first screen image for the first actuated device. The system
shall be capable of zooming in for further information if required. At all times when
in the alarm or trouble mode the fire control panel status i.e. number of current
alarms and or troubles is to be displayed on the graphics screen.

Power Supply for Fire Alarm Panels & Repeater Alarm Panel

One set of 24V DC redundant power supply system comprising of 2 x 100% chargers and 1
x 100% batteries shall be provided for fire alarm panel and repeater alarm panel. The
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batteries for fire alarm system shall be sealed maintenance free lead acid type. The battery
backup for each fire alarm panel and repeater alarm panel shall be 24 hours and 30 minutes
(in alarm conditions). At least 25% of the devices shall be considered to be active in alarm
conditions. Each of the redundant chargers shall be sized to meet connected load
requirements and keep the connected batteries full charged (Float Mode). Furthermore, the
charger shall be sized to enable the boost charge of a fully discharged battery in 10 hours
while feeding the load.

5.13.02 The batteries shall be sized as per relevant IEEE standard. For battery sizing calculation, an
aging factor of 0.8, a temperature correction factor (based on temperature of 4 deg. C),
voltage drop of 2V in cables. Capacity factor, Float Correction Factor, as per Battery
Supplier Standard, shall be taken into consideration, if applicable and ambient temperature
shall be considered as the electrolytic temperature. The sizing of the battery shall be as
approved by Employer during detailed engineering.

5.13.03 The battery chargers and batteries shall be placed at a suitable location inside the fire alarm
panel with partitions.

5.13.04 The detailed specification related to power supply system of fire detection & protection
system shall be as specified in other sections of the technical specification.

5.14.00 Control & Instrumentation requirements

5.14.01 Not Used.

5.14.02 Not Used.

5.14.03 The specification related to Basic design criteria, Measuring Instruments, Process
connection & piping, Control panels, Type test requirements etc shall be as specified in
other sections of the technical specification.

5.15.00 Cabling for fire alarm system
All instrumentation cables twisted & shielded, FRLS PVC insulated and sheathed data
highway / fibre optical cables, short term fire proof cables including prefabricated cables
(with plug-in connectors) etc shall be provided by Contractor.

The contractor shall follow the cable philosophy as below:
Application Type of cable
From To

PLC cabinets PC, Printers etc. | As Mfr.’s Standard. However, connection between
PLC and the remote 1/Os shall be through fibre
optic cable by Bidder if length is>300 M & coaxial
cable if length<300 M

Detectors Detector Shielded, Twisted, PVC Cu. FRLS cables type “S”

(including (including Refer Note 2, 3, 4 and 5 below.

detectors detectors

mounted inside | mounted inside

panels) /Any | panels) / Isolator/

loop device Interface unit

Detectors JB Shielded, Twisted, PVC Cu. FRLS cables type “S”

(including Refer Note 2, 3, 4 and 5 below.

detectors

mounted inside

panels) /

Isolator /

Interface Unit
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5.16.00

JB

Fire alarm Panel | Shielded, Twisted, PVC Cu. FRLS cables type “S”
Refer Note 2, 3, 4 and 5 below.

Notes:

10% spare pair shall be provided for all cables having more than four pairs.

Type “S” cable shall be multicore control cable having overall shielding &
specification similar to instrumentation cable except insulation thickness and voltage
grade which shall be 1100 V. Type “S” cable shall also satisfy requirements of
Article 760 of NFPA 70.

Over and above, contractor may note that short term fire proof cables shall be
provided for coal handling plant and inert gas protected areas. Short term fire proof
cables shall be Mineral insulated copper conductor and copper sheathed type
satisfying requirements of Fire resistance, safety in the industrial application areas
mentioned in the specification and also, shall be approved by UL standards and
certified by LPCB. The contractor shall provide all the cables so as to complete the
system

Cable size of 2 core 1.5 sq.mm shall be used for loop wiring in-case of both control
cable and short term fire proof cable.

Cable size of 2 core 2.5 sq.mm shall be used to provide power supply to various
devices in the loop in-case of both control cable and short term fire proof cable.

The detailed specification of instrumentation cables and optical fiber cable shall be
as specified in other sections of the technical specification.

Detector cables outside the building shall be corrugated steel taped armoured laid
through cable trays wherever available and for rest of the areas, cable shall be
buried at 600 mm depth with sand filling and brick covering at the top.

Detector cable within the building shall be either unarmoured & laid through
galvanized iron (Gl) conduits or armoured cables, as per the standard and proven
practice of the manufacturer.

Detection System for Conveyors

i)

a)

b)

d)

(e.)

Linear Heat Sensor Cables:

The LHS cable detector for each conveyor to be provided for both forward and
return conveyors and shall be mounted as per the standard practice of the
manufacturer/ supplier. Suspension of LHSC through flexible chains is a
preferred arrangement. Further, LHS cable shall also be provided for return
side of conveyors inside the bunker house.

The detection zone/loop divisions of LHSC system shall match with the MVW
spray system.

Upon detection of fire either by QB detector or LHSC detector, the spray
system shall be initiated. It shall also initiate spray system for the two adjacent
zones after a time delay settable at site.

The LHSC detector shall be provided with suitable interface unit, which shall
generate/ make the signal compatible with fire alarm panel.

Type: Digital, Operating Voltage: 24V DC, Conductor Material: Steel,
Approval: FM/UL
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5.17.00

5.18.00

6.00.00
6.01.00

Detection System of Cable Galleries

i)

ii)

In cable galleries, MVW spray system shall be actuated either by detection of fire by
Linear Heat sensing cable detectors or by fire signal from Multisensor detection
system. Apart from the automatic operation of spray system in the detected zone, the
adjacent two zones shall also be sprayed with water automatically after a set time
delay simultaneously.

LHSC detector shall run in a zig-zag fashion (with an included angle of minimum 90°
atleast) in each of the top tray, bottom tray and in every alternate trays. The mounting
arrangement of LHSC detector shall be as per manufacturer’'s standard practice.

The detection zone/ loop divisions shall match with MVW spray zones.

Multisensor Detection System

i)

Upon detection of fire, multisensor detector shall be annunciated in the respective
panels and shall activate a local hooter/sounder in the areas where fire is activated
and this fire signal shall be employed to initiate the fire extinguishing system of that
area such as automatic MVW spray system of cable galleries, fire extinguishing
system of Control rooms/Control Equipment Rooms.

Cross zoning of the signal from two adjacent multisensor detectors shall be employed
to initiate the fire extinguishing system of inert gas protected areas and MVW spray
system of cable galleries.

Multisensor detector shall be provided for return air ducts of main plant, which shall
consist of intake probe, detector housing, and exhaust pipe etc. The detector shall be
mounted outside the duct.

The design coverage area for detectors (to be considered) shall not exceed 25 Sq.M.
for each detector.

PIPING AND VALVES

General Data for Pipes etc.

i)

i)

ii)

Mild steel as per 1S:1239 (Part-1) medium grade (upto 150 NB) & as per 1S:3589 Gr
410 (above 200 NB) or Equivalent for pipes normally filled with water.

Mild steel as per 1S:1239 (Part-1) medium grade (upto 150 NB) & as per 1S:3589
Gr.410 (above 200 NB) or Equivalent and galvanised as per 1S:4736 for pipes
normally empty and periodically charged with water and foam system application.

Pipe protection shall be as follows :

To prevent soil corrosion buried pipes / pipes in trench shall be properly lagged with
corrosion protective tapes of coal tar type as per 1S:15337 or AWWA C 203. The
total thickness of protective tapes to be applied on buried pipes / pipes in trench
shall be 4.0mm. This can be achieved by using 4.0mm thick tape in single layer or
2.0mm thick tape in double layer.

Pipe thickness:
a) For Pipe sizes upto 150 NB and above: As per 1S:1239 Part-l medium grade.

b) For Pipe sizes 200 NB and above refer Annexure-I.
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7.00.00

7.01.00
7.02.00

7.04.00

vi)
vii)

viii)

0)

(i)

All valves shall be as per applicable IS/BS codes & approved by TAC for specific
fire protection system and shall be provided with locking arrangement (with locks) in
open or close condition. Further, all gate/butterfly valves of size 200 mm & above
shall be provided with spur gear reduction unit.

All the flanges and counter flanges shall conform to ANSI B 16.5 CI 150.
Strainer Body as per 15:2062 (tested).
Pipe Fittings

1) The material shall conform to ASTM A 234 Gr WPB or ASTM A 105 or
equivalent and dimensional standard conforming to ANSI B 16.11 (socket &
threaded type), ANSI B 16.9 (for butt welded fittings) and ANSI B 16.5 (for
flanges and flanged fittings) as the case may be. Further, galvanised malleable
cast iron fittings as per 1S:1879 in Cast iron fitting as per BS-1641 are also
acceptable.

2) Grooved couplings : Vendor may also use mechanical grooved couplings
type fittings in Gl pipe lines for HYW / MVW spray system. All materials and
products shall be either Underwriters Laboratories (UL) Listed or Factory
Mutual (FM) Approved and installed in accordance with NFPA Standard 13 /
equivalent Standard.

3) The fittings shall be galvanised as per IS : 4736 for galvanised pipe application.
In case of branching connections from Gl mains for spray piping network,
socket may be welded for more than two pipe reduction instead of standard
tees.

4) Fabricated fittings shall not acceptable up to pipe size to 300 NB. For sizes 350
NB and above, fittings may be fabricated as per BS:2633/BS:534.

Welding of galvanised iron pipes/fittings would be permitted provided the same is
carried out by means of special electrodes suitable for the above application and
the same shall be approved by Employer. After, welding, welded portions shall be
applied with three coats of zinc silicate treatment/rich paint over one coat of suitable
primer. Further, the Contractor shall provide proper zinc paint at the point of
welding.

PAINTING

Al the Equipments shall be protected against external corrosion by providing suitablepainting.

The surfaces of stainless steel, Gunmetal, brass, bronze and non-metallic components shall
not be applied with any painting.

All Steel Surfaces (external) exposed to atmosphere (outdoor installation)

Surface Preparation : The steel surfaces to be applied with painting shall be
thoroughly cleaned before painting by wire brushing, air blowing, etc.

Painting: One (1) Coat of red oxide primer of thickness 30 to 35 microns
followed up with three (3) coats synthetic enamel paint, with 25 microns as
thickness of each coat. For plant at coastal area, epoxy resin based zinc
phosphate primer followed by epoxy resin based paint pigmented with titanium
di-oxide shall be used in place of enamel paints.
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7.05.00

7.06.00

All Steel Surfaces (external) inside the building (indoor installation)

(i) Surface Preparation : The steel surfaces to be applied with painting shall be
thoroughly cleaned before painting by wire brushing, air blowing, etc.

(ii) Painting: One (1) Coat of red oxide primer of thickness 30 to 35 microns followed
up with two (2) coats synthetic enamel paint, with 25 microns as thickness of each
coat. For plant at coastal area, epoxy resin based zinc phosphate primer followed by
epoxy resin based paint pigmented with titanium di-oxide shall be used in place of
enamel paints.

Deluge Valves, Alarm Valves, Foam monitors, Water monitors, Foam Proportioning
equipments, Foam makers, etc.

Painting of all equipments /.components of FDPS package shall be as per manufacturer's
standard practice or as detailed below whichever is superior in quality.

in coastal areas)

Finish — Aliphatic Polyurethane
(shade RAL3000)(P.O Red)

Environment Paint scheme Total DFT
Normal / Mild Primer- zinc filled epoxy Min 125 microns
Corrosive Finish — Aliphatic Polyurethane

Environment (shade RAL3000)(P.O Red)

Corrosive Primer- zinc filled epoxy Min 200 microns
Environment (as | Intermediate — Epoxy MIO
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ANNEXURE-I

PIPING THICKNESS:

Pipes for sizes 200 NB & above shall confirm to IS: 3589 Grade 410. The final thickness
shall not be less than that specified as per IS: 3589 as indicated below.

z.oq:msm_ Outside Diameter (mm) | Wall Thickness (mm)

pipe

Size

(mm)
200 NB 219.1 6.3
250 NB 273 6.3
300 NB 323.9 71
350 NB 355.6 8.0
400 NB 406.4 8.0
450 NB 457 8.0
500 NB 508 8.0
600 NB 610 8.0
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Technical Data:

Annexure-ll

1. Hydrant Oblique female type as per 1S:5290
Valve
MOC: Body/bonnet/stop valve/valve seat/trim : SS304/SS316
2. Water As per 1S:8442 Type-l, Size: 75mm, Nozzle dia: 38mm
monitor MOC: Water barrel/reducer/elbow: CS (seamless)/SS
Nozzle: Copper alloy / SS confirm in to 1S:3444
3. Water As per 1S:903 / 1S:2871
branch pipe | MOC: Branch pipe: SS316 (Gr 4 of 1S:3444) (both ends)
& nozzle Nozzle : SS316 (Gr 4 of 1S:3444), Size: min 16mm & max 25mm
4. Water line | - Design Code: a) 1S:14846 or BS:5150 (for valves coming inside fire
Gate I | water pump house)
Sluice b) BS:5150 (for valves at other locations)
Valve - Pressure rating: PN1.6 (as per 1S:14846) / PN16 (as per BS:5150)
-Working Pr. :12Kg/cm2
MOC: Body/bonnet/Yoke/Wedge : Cl to 1S:210 FG-200
Spindle: SS to ASTM-A-276 type 410
5. Butterfly Design Code: Double flanged or lugged wafer type of low leakage rate
Valve confirming to BS:EN:593/API-609/AWWA C-504

Pressure class: PN 16

MOC: Body & Disc : Cast Iron, Shaft : SS 410/ SS 420
Seat Rings : EPDM
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1.00.00

1.01.00

1.02.00

1.03.00

1.04.00

2.00.00

2.01.00

2.02.00

EQUIPMENT COOLING WATER SYSTEM

BRIEF DESCRIPTION OF SYSTEM

The Equipment Cooling Water System shall be provided for Flue Gas
Desulphurization system Auxiliaries as described.

The Equipment cooling water system shall be common for all the three units. The
cooling system for Flue Gas Desulphurization system Auxiliaries shall be of closed
circuit type with demineralised (DM) water in the primary circuit. CW blowdown water
tapped from CW pump discharge header would be used in the secondary circuit for
cooling the primary circuit DM water. Hence all materials of construction used in
primary and secondary side of the equipment cooling water system should be
suitable for the water quality. The scheme shall be as per relevant tender drawing
listed elsewhere in the specification. The DM cooling water pumps shall be provided
as indicated in the relevant tender drawing. However, bidder can use secondary
circuit ACW water pumps as process water pumps or bidder may envisage separate
booster pumps after PHE for FGD process water (as applicable) .

Quality of water
(a) Primary circuit - Demineralised (DM) water
(b) Secondary circuit - Condenser cooling water

The pH of DM water in the closed loop shall be continuously monitored and
controlled at around 9.5. The control shall be achieved by dosing sodium hydroxide
in DM water overhead tank. The dosing shall be done manually by operating dosing
valve.

SYSTEM DESIGN

The ECW system design for Flue Gas Desulphurization system Auxiliaries shall be
as follows:

A centralized/combined ECW system is envisaged for all FGD system auxiliaries . In
the primary circuit , Demineralised cooling water (DMCW) pumps shall discharge
cooling water through plate type heat exchangers (PHE) for cooling of the FGD
system auxiliaries . The outlet header from plate heat exchangers shall be suitably
branched off to supply cooling water to the to the individual Flue Gas
Desulphurization system Auxiliaries coolers. No booster pumping system shall be
provided in the primary system. OQutlet from these auxiliary coolers shall be
connected back into a common return header and led back to the suction of DMCW
pumps to complete the closed loop primary cooling circuit.

The secondary circulating water system shall receive water through a tapping from
CW blow down from the CW pumps discharge header. This water will be further
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pressurised by a set of auxiliary cooling water booster pumps and fed through the

plate type heat exchangers and the discharge secondary water from PHEs shall be
used as process water for FGD system.

2.03.00 For the primary cooling circuit, an overhead tank of minimum (normal) capacity of 5
Cu.M shall be provided by the bidder. Outlet of this tank shall be connected to the
closed circuit return header . The normal capacity of the tank shall be at 60% of the
tank height.to serve

2.04.00 Frame of each plate type heat exchanger shall have about 25% extra capacity i.e.
the frame shall be able to accommodate about 25% extra plates.

2.05.00 Self cleaning Filters
To prevent fouling on the secondary cooling waterside of the PHE, self-cleaning type
filters, (2 X 100%) shall be provided by the bidder on the secondary cooling water
inlet header to the PHE.

2.05.00 Make up to the closed loop primary circuit shall be taken from the DM water transfer
pumps located near DM water storage tank and emergency make up from the
discharge of condensate transfer pumps. The make-up would be given to overhead
storage tank.

2.06.00 Required orifices shall be provided in the primary and secondary circuit of
Equipment Cooling Water system for balancing of pressure.

3.00.00 CONSTRUCTION FEATURES

3.01.00 Pumps and Heat (PHE) Exchangers

3.01.01 The general design and construction features of various pumps of the Equipment
Cooling Water System shall be as per the Annexure titled "General Specification
For Pumps" enclosed with this sub-section.

3.01.02 Specific features of various pumps and plate type heat exchangers of ECW system
shall be as follows :-

A) Pumps (ECW System )
i) Type . Horizontal Centrifugal type
i) Casing . Axially split type.
iii) Impeller type . Closed
iv) Speed - 1500 rpm (max.)
V) Drive transmission : Direct
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vi) Seal . Mechanical seal for primary water pumps and Self

water/gland for secondary side

vii) Lubrication . Qil/Grease/Self liquid.
viii) Coupling . Spacer type.
ix) Drain plug, vent, : Required.

priming connection,

X) Coupling guard, lifting : Required
lugs

Xi) Operating range - 40% to 120% of rated flow
Xii) Pump characteristic : Non-overloading type & stable

Xiii) Parallel operation : Required.

xv)Material of Construction: Primary Side DM Secondary side Auxiliary
Cooling Water Pumps Cooling Water Pumps
a) Casing ASTM-A-351 CF8M 2.5% Ni Clto IS 210
GR FG-260
b) Impeller ASTM-A-351 CF8M Bronze to IS 318 Gr. /1l

or S8 - 316/ CF8M

c) Impeller Wearing Rings SS-316 High leaded bronze to
1S-318 Gr.V/ SS -316 in
case of SS Impeller.

d) Casing wearing rings ~ -———- As per manufacturer's Standard ---—
e) Shaft SS-316 SS-316
f) Shaft Sleeve SS-410 SS-410
g)Gland = - 2.5% NiCl to IS 210
GR FG-260
h) Lantern Ring SS-316 Bronze
i) Gland packing ---—-—-——- Teflon Impregnated

/Manufacturer's standard
(Non-Asbestos type)

i) Mechanical Seal Manufacturer's Std e
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B)
(i)
(ii)

(i)
(i)
(ii)
(iv)
(v)
(vi)
(vii)
(viii)
(ix)
(x)
(xi)
(ii)

(i)

EQUIPMENT COOLING WATER SYSTEM o @i
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j)Baseplate @ = -————r MS fabricated - 1S:2062 ————-——-—
k) Stuffing Box = -—————— 2.5% Ni Cl to IS 210
GR - FG-260
1) All fasteners Stainless steel Stainless steel

Plate type Heat Exchangers - Design Parameters

Type . Plate type, single pass

Design pressure . Maximum expected pressure to which PHE may
be subjected plus 5% additional margin. Maximum
expected pressure shall be based on the

shut-off head of pumps (either the secondary or
primary side whichever is maximum) plus the
suction pressure of the pumps.

Material of Construction

Heat transfer plate X SS-AlISI-316

Compression / Fixed plates : 1S:2062

Movable pressure plate : 1S-2062

Guide rail X IS-2062 with stainless steel cladding
Support Beam/Column IS 2062

Plate gasket X Nitrile Rubber

Nozzle : Carbon steel

Flanges X Carbon steel

Nozzle flange Gasket X 3 mm wire inserted Red Rubber.
Nozzle flange Bolts/ Nuts : SA 193 B7/SA 194 2 H.

Name plate X AISI-316

Tightening Rods X 1S-1367 or equivalent

Other Features:

Double sealing arrangement should be provided at outer edge and around
ports to avoid intermixing of fluids. The inter-space should be vented to
atmosphere.
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(ii)

(iii)

(iv)
(v)

(vi)
(vii)

(viii)

Plate thickness should be adequate to withstand all operating conditions but
not less than 0.6 mm.

Frame of exchanger should be designed so that 25% additional plates can
be added in future.

Flanges shall be per ANSI B 16.5 for equivalent.
Thickness of pressure and frame plates as per ASME sec. VIl Div. 1.
Minimum corrosion allowance for heat exchanger parts shall be 1.6 mm.

After pressing all the plates shall be tested by light box/vacuum/air chamber
test as per manufacturers’ standard practice.

The corrosion allowance for the heat exchanger plate such as pressure parts
(support plates), nozzles, sliding channels and frame shall be 1.6mm
(minimum).

3.02.00 Piping, Valves /Tanks:

Construction features of Piping, Valves and tanks shall be as per the sub-section
titled "Low Pressure Piping" of this Technical specification

3.03.00 Self cleaning strainer:

(@)

(b)

()

Body of filter shall conform to 1S:210Gr. FG260 or ASTM-A-515 Gr. 75/1S:
2062 and internally painted with epoxy.

Strainer element shall be constructed of perforated stainless steel plant
linked with stainless steel (SS316) screen for fresh water and SS316L grade
SS screen for sea water.

The mesh size shall be selected on the basis of average clearance between
the plates of the plate heat exchanger.

3.04.00 Construction features of ECW overhead tank
Sl Description Tech. Particulars
No.
. Quantity X One (1)
Il Capacity X 5 Cu.M (Minimum.)
M1l Type X Horizontal Dished ends
\VA Design Pressure X Atmospheric
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V. Design Standard

V1. Material of Construction

VIl.  ACCESSORIES

(a) Vent, overflow and

ASME Boiler and Pressure Vessel code
Section-VIII/1S:2825 (Class 3)

Plates to 1S:2062/ ASTM A36.Minimum
shell thickness shall be 6mm.

Required (Overflow drain to be taken upto

drain '0' M plant drain)
(b) CO9 absorber for vent Required
(c) Seal for overflow Required
(d) Manhole & approach : Required
ladder/platform/
3.05.00 Construction features of Alkali dosing tank.
Quantity per Unit One (1)

Useful Capacity of Each Tank
Size (Dia. x Height)

Type

Design Pressure

Design Standard

Material of Construction

Dissolving Basket

Suitable for the system (Minimum 500 It)
Adequate

Vertical cylinder, dished bottom
Atmospheric

ASME Boiler & Pressure vessles Code
Section-VIII. Div.l/ 1S:2825 (Class-3)

MS Plates to 1S:2062/ ASTM A36. with
rubber lining of 4.5 mm thick & Minimum
shell thickness shall be 6mm. OR SS
plates of minimum thickness of 3 mm .

AlSI-316,

Agitator stainless steel 316SS construction along
with drive motor of suitable rating and
protection class. (With Slow speed
reduction gear unit)

Accessories

(a) Vent, overflow and Drain Required
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4.00.00

4.01.00

4.02.00

(b) Sample Connection

SIZING / DESIGN CRITERIA

Pumps

a) Flow

b) Head

c) Motor rating

d) No. of Primary side pumps

e) No. of Secondary water
pumps

f) Re-circulation control Valves,
Piping & Pressure break
down orifice.

a) Additional design requirements

Plate Type Heat Exchangers

a) Design Secondary water
Inlet temperature

b) Secondary water outlet

Required

Design flow — less than or equal to
maximum flow available indicated in
Annexure-II.

Primary Water pumps.

Design flow of all Flue Gas
Desulphurization system Auxiliaries
coolers..

As per system, requirement +10% margin
on friction head.

Continuous motor rating (at 50 degree C
ambient) for all pumps shall be at least ten
percent (10%) above the maximum power
requirement at any condition of the entire
characteristic curve of the pump.

As indicated in Part A of the specification.

As indicated in part A of the specification

Required

a) To bereferred in the Annexure
sub-section titled "General specification
for horizontal pumps" enclosed with this
section.

Not less than 36 deg. C

Temperature as achieved subject to the
maximum ACW flow indicated.

d) Overall fouling factor (minimum) (f) : 0.8x104 Hr M2 deg C/Kcal
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5.00.00

5.01.00

5.02.00

6.00.00

6.02.00

6.03.00

6.04.00

6.05.00

6.06.00

6.07.00

6.08.00

e) No. of heat exchangers/ unit : As indicated in part A of the
specification

f) Overall Heat transfer coefficient [U(0)]: As per manufacturer's design
a) Dirty Heat transfer Coefficient [U(d)] : [1/(1/U(0) +) ]

h) Heat Transfer Area (Sgm) . Total Heat Load (in Kcal/hr)
U(d) x LMTD

i) Heat transfer area of PHE shall be selected such that each Sq.M of heat
transfer plate shall transfer not more than 6500 Kcal/hr.

INSTRUMENTATION

All instruments, such as thermowell, temperature element alongwith temperature
transmitter, flow element, pressure/DP and temperature
gauge/transmitters/sensors/switches, DP switch, pH analyzer, Rotameter etc.
alongwith associated devices should meet the requirement as specified in relevant
sub-section of this Technical Specification and shall be sufficient to meet all
interlock/protection & operation requirement.

Minimum instrumentation required for the Equipment Cooling water system shall be
as per tender P & | Diagram wherever included in the specification.

CONTROL / OPERATION PHILOSOPHY

The pump suction valves, re-circulation valves and discharge valves shall be motor
actuated type to enable remote operation.

Pump suction valves shall be provided with required limit switches for interlock &
control.

The pumps shall be designed to operate under discharge valve open and as well as
in close condition.

Wherever more than one sump/tank is provided, Suction header shall be
interconnected such a way that any of the sump/tank may be selected from the
panel for operation.

Any of the pump shall be selectable as standby duty. Standby pump shall come into
operation on tripping of working pump or inadequate pressure in the discharge
header.

Suction and Discharge valves of pumps shall be interlocked with start/stop of
respective pumps.

Local emergency stop provision for each pump shall be provided.
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6.11.00

6.12.00

6.13.00

6.14.00

7.00.00

7.01.00

7.02.00

7.03.00

7.04.00

7.05.00

All the working pumps shall be interlocked with the suction level or suction pressure
condition as the case may be. Pumps operation shall be interlocked with the high
discharge condition so that the pump may not operate at shut-off pressure.

Automatic inlet valves at supply line to each of the tank/sump shall be provided so
that the valves shall open and close at low-level and very high-level respectively.

A control valve shall be provided to maintain a constant pressure differential
between the main supply and return headers of DM water. The valve will bypass
flow to maintain a constant return header pressure to compensate for fluctuations in
coolant flow to the process heat exchangers due to modulating control valves on the
process coolers or if any cooler goes out of service in DM circuit.

Alarm to indicate high differential pressure across self-cleaning filter strainers, heat
exchangers as the case may be.

Manually operating globe / regulating valves shall be provided in the water side of
each of the cooler outlet for control of flow as specified in respective equipment
specification.

Detailed Interlock & protection logic to be implemented in FGD control system shall
be provided by the contractor and the same shall be as finalized during detailed
engineering.

PAINTING

All the equipments such as pumps, tanks and plate type exchangers of this system
shall be protected against external corrosion by providing suitable painting as
mentioned below. For painting of valves and piping, relevant section shall be
referred to.

The surfaces of stainless steel, Gunmetal, brass, bronze and non-metallic
components shall not be applied with any painting.

The steel surface to be applied with painting shall be thoroughly cleaned before
applying painting by brushing, shot-blasting etc as per the agreed procedure.

For all the steel surfaces exposed to (outdoor installation) atmosphere, a coat of
chlorinated rubber based zinc phosphate primer of minimum thickness DFT of 50
microns followed up with undercoat of chlorinated rubber paint of minimum DFT of
50 microns shall be applied. Then, intermediate coat consisting of one coat of
chlorinated rubber based paint pigmented with Titanium di-oxide with minimum DFT
of 50 microns and topcoat consisting of two coats of chlorinated rubber paint of
approved shade and color with glossy finish and DFT of 100 microns shall be
provided. Total DFT of paint system shall not be less than 200 microns.

For all the steel surfaces inside the (indoor installation) building, a coat of red oxide
primer of minimum thickness of 50 microns followed up with undercoat of synthetic
enamel paint of minimum thickness of 50 microns shall be applied. The top coat
shall consist of two coats each of minimum thickness of 50 microns of synthetic
enamel paint and thus total thickness shall be minimum 200 microns.
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7.06.00 Internal surfaces of ECW over tank shall be painted with One coat of unmodified
epoxy resin alongwith polyamide hardener and minimum two (2) coats unmodified
epoxy resin alongwith Aromatic adduct hardener and total thickness of primer and

paint should not be less than 400 microns.
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Annexure-l to ECW system Specification
GENERAL SPECIFICATION FOR HORIZONTAL PUMPS
SCOPE

This specification covers the design, material, construction features, manufacture,
inspection, testing the performance at the Vendor's/Sub-Vendor's Works and
delivery to site of Horizontal Centrifugal Pumps.

CODES AND STANDARDS

The design, material, construction, manufacture inspection and performance testing
of Horizontal Centrifugal Pumps shall comply with all currently applicable statutes,
regulations and safety codes in the locality where the Equipment will be installed.
Nothing in these specifications shall be construed to relieve the Vendor of this
responsibility. The Equipment supplied shall comply with the latest applicable Indian
Standards listed below. Other National Standards are acceptable, if they are
established to be equal or superior to the Indian Standards.

LIST OF APPLICABLE STANDARDS

1S : 1520 : Horizontal Centrifugal Pumps for clear cold fresh water

1S:5120 : Technical requirements of rotodynamic special purpose
pumps

APl : 610 : Centrifugal pumps for general refinery service.

1S : 5639 : Pumps Handling Chemicals & corrosion liquids

IS : 5659 : Pumps for process water

HIS : Hydraulic Institute Standards, USA

ASTM-1-165-65: Standards Methods for Liquid Penetration Inspection.

In case of any contradiction with aforesaid standards and the stipulations as per the
technical specifications as specified hereinafter the stipulations of the technical
specifications shall prevail.

DESIGN REQUIREMENTS

(@) The Pump shall be capable of developing the required total head at rated
capacity for continuous operation. Also the pumps shall be capable of being
operated to give satisfactory performance at any point on the HQ
characteristics curve. The operating range of the pump shall be 40% to 120% of
the duty point unless otherwise mentioned elsewhere. The maximum efficiency
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of pump shall preferably be within + 10% of the rated design flow as indicated
in data sheets.

The total head capacity curve shall be continuously rising from the operating
point towards shut — off without any zone of instability with the highest head at
shut-off condition. Shut-off head shall be more than the rated design head by
15 % or more for radial flow pump and 25 % more than the design head for
mixed flow/turbine type pumps.

Pumps of a particular category shall be identical and shall be suitable for
parallel operation with equal load division. The head Vs capacity and BHP Vs
capacity characteristics should match to ensure even load sharing and trouble
free operation throughout the range. Components of identical pumps shall be
interchangeable.

Pumps shall run smoothly without undue noise and vibration. Peak to peak
vibration limits shall be restricted to the following values during operation:

Speed Antifriction Bearin Sleeve Bearing
1500 rpm and below 75.0 micron 75.0 micron
3000 rpm 50.0 micron 65.0 micron

The noise level shall not exceed 85 dBA overall sound pressure level reference
0.0002 microbar (the standard pressure reference for air sound measurement)
at a distance of 1 M from the equipment surface.

The pumps shall be capable of starting with discharge valve fully open and
close condition. Motors shall be selected to suit to the above requirements.

Pumps shall be so designed that pump impellers and other accessories of the
pumps are not damaged due to flow reversal.

The Contractor under this specification shall assume full responsibility in the
operation of pump and motor as a unit.

DESIGN CONSTRUCTION

(@)

(b)

Design and construction of various components of the pumps shall conform to
the following general specifications. For material of construction of the
components, data sheets shall be referred to.

Pump Casing
Pump casing shall have axially or radially split type construction as specified.
The casing shall be designed to withstand the maximum shut-off pressure

developed by the pump at the pumping temperature.

Pump casing shall be provided with a vent connection and piping with fittings &
valves. Casing drain as required shall be provided complete with drain valves,
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piping and plugs. It shall be provided with a connection for suction and
discharge pressure gauge as standard feature. It shall be structurally sound to
provide housing for the pump assembly and shall be designed hydraulically to
minimum radial load at part load operation.

Impeller

Impeller shall be closed, semi-closed or open type as specified elsewhere and
designed in conformance with the detailed analysis of the liquid being handled.

The impeller shall be secured to the shaft, and shall be retained against
circumferential movement by keying, pinning or lock rings. On pumps with
overhung shaft, impellers shall be secured to the shaft by a lockout or cap
screw which tightness in the direction of normal rotation.

Impeller/Casing Wearing Rings

Replaceable type wearing rings shall be provided at suitable locations of pumps
as per manufacturer's standard practice. Suitable method of locking the
wearing ring shall be used.

Shaft

The critical speed shall be well away from the operating speed and in no case
less than 130% of the rated speed.

The shaft shall be ground and polished to final dimensions and shall be
adequately sized to withstand all stresses from rotor weight, hydraulic loads,
vibration and torques coming in during operation.

Shaft Sleeves

Renewable type fine finished shaft sleeves shall be provided at the stuffing
boxes/mechanical seals. Length of the shaft sleeves must extend beyond the
outer faces of gland packing of seal end plates so as to distinguish between the
leakage between shaft and shaft sleeve and that past the seals/gland.

Shaft sleeves shall be fastened to the shaft to prevent any leakage or
loosening. Shaft and shaft sleeve assembly should ensure concentric rotation.

Bearings

Heavy duty bearings, adequately designed for the type of service specified in
the enclosed pump data sheet and for long, trouble free operation shall be
furnished.

The bearings offered shall be capable of taking both the radial and axial thrust
coming into play during operation. In case, sleeve bearings are offered
additional thrust bearings shall be provided. Antifriction bearings of standard
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U

type, if provided, shall be selected for a minimum life 20,000 hrs. of continuous
operation at maximum axial and radial loads and rated speed.

Proper lubricating arrangement for the bearings shall be provided. The design
shall be such that the bearing lubricating element does not contaminate the
liquid pumped. Where there is a possibility of liquid entering the bearings
suitable arrangement in the form of deflectors or any other suitable
arrangement must be provided ahead of bearings assembly.

Bearings shall be easily accessible without disturbing the pump assembly. A
drain plug shall be provided at the bottom of each bearings housing.

Stuffing Boxes

Stuffing boxes of packed ring construction type shall be provided wherever
specified. Packed ring stuffing boxes shall be properly lubricated and sealed as
per service requirements and manufacturer's standards. If external gland
sealing is required, it shall be done from the pump discharge. The Bidder shall
provide the necessary piping valves, fittings etc. for the gland sealing
connection.

Mechanical Seals

Wherever specified in pump data sheet, mechanical seals shall be provided.
Unless otherwise recommended by the tenderer, mechanical seals shall be of
single type with either sliding gasket or bellows between the axially moving face
and shaft sleeves or any other suitable type. The sealing faces should be
highly lapped surfaces of materials known for their low frictional coefficient and
resistance to corrosion against the liquid being pumped.

The pump supplier shall coordinate with the seal maker in establishing the seal
chamber of circulation rate for maintaining a stable film at the seal face. The
seal piping system shall form an integral part of the pump assembly. For the
seals under vacuum service, the seal design must ensure sealing against
atmospheric pressure even when the pumps are not operating. Necessary
provision for seal water supply along with complete piping fittings and valves as
required shall form integral part of pump supply.

Pump Shaft Motor Shaft Coupling

The pump and motor shafts shall be connected with an adequately sized
flexible coupling of proven design with a spacer to facilitate dismantling of the
pump without disturbing the motor. Necessary coupling guards shall also be
provided.

Base Plate
A common base plate mounting both for the pump and motor shall be

furnished. The base plate shall be fabricated steel and of rigid construction,
suitably ribbed and reinforced. Base plate and pump supports shall be so
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constructed and the piping unit so mounted as to minimize misalignment
caused by mechanical forces such as normal piping strain, internal differential
thermal expansion and hydraulic piping thrust. Suitable drain troughs and drip
lip shall be provided.

(m) Assembly and Dismantling

(n)

Assembly and dismantling of each pump with drive motor shall be possible
without disturbing the grouting base plate or alignment.

Drive Motor (Prime Mover)

Continuous Motor rating (at 50 0 C ambient) shall be at least ten percent (10%)
above the maximum load demand of the pump in the entire operating range to
take care of the system frequency variation and in no case less than the
maximum power requirement at any condition of the entire characteristic curve
of the pump. The KW rating of the drive unit shall be based on continuously
driving the connected equipment for the conditions specified. However, in
cases where parallel operation of the pumps are specified, the actual motor
rating is to be selected by the Bidder considering overloading of the pumps in
the event of tripping of operating pump(s).
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Annexure-l|
Auxiliary (Secondary) water available
Sl.No Project Maximum water available
(cum/hr)
1 Kudgi (3 X 800 ) MW 600
2 Lara (2x800)MW 400
3 Gadarwara (2X 800 ) MW 360
4. Darlipali (2 X 800 MW 400
5. Mauda Il (2 X 660 MW 300
6. Solapur- (2 X 660 MW 300
7. Tanda -l (2 X 660 MW 300
8. Nabinagar (3 X 660 MW) 475
9. Meja (2 X 660 ) MW 300
10. Barh-I (3 X 660 ) MW 495
1. Nabinagar -4 X 250 MW 250
LOT-IA PROJECTS TECHNICAL SPECIFICATION SUB SECTION: I-M5 PAGE
FLUE GAS DESULPHURISATION (FGD) SECTION-VI, PART-B EQUIPMENT COOLING
SYSTEM PACKAGE BID DOC. NO.:.CS-0011-109(1A)-2 |  WATER SYSTEM 16OF 16




v ddist |

NTPCG

SUB-SECTION-I-M6

LIME STONE & GYPSUM HANDLING SYSTEM

LOT-IA PROJECTS TECHNICAL SPECIFICATION
FLUE GAS DESULPHURISATION (FGD) SYSTEM PACKAGE SECTION-VI
BID DOCUMENT NO.: CS-0011-109(1A)-2




CLAUSE NO.

TECHNICAL REQUIREMENTS g
NTPC

1.0.0

2.0.0

220

230

INTRODUCTION

This section of the specification provides the detailed technical requirements for the
Limestone Handling System.

CODES AND SPECIFICATIONS

All plant, equipment, systems and works covered under this contract shall comply
with the latest editions including amendments of applicable codes, standards, statutes,
regulations and safety rules as on the date of submission of bid. Particular care shall
be exercised in observing compliance to the rules and regulations governing the locality
where the plant is to be installed. Contractor’s obligations in this regard shall not be limited
to only those codes and standards mentioned in this contract. Nothing in these
specifications shall be construed to relieve the Contractor of his responsibility.

In the event of any conflict between the applicable codes and standards and the
requirements of this contract, the more stringent of the two shall govern.

The specific codes / standards followed for the design of the system are as below and
relevant codes are also indicated against each equipment:

CEMA Conveyor Belt Manufacturing Association

1S:11592 - 2000 Code of practice for selection and design of belt conveyors

1S:1891 - 1994 Conveyor and elevator textile beltings spec.Part.1 General

1S:14386 -1996 Belt conveyors-Traveling Tripper- Motorised for belt widths
650mm to 1600 mm- Dimensions

1S:8531-1986 Specification for Pulleys for Belt conveyors

1S:8598 - 1987 Specification for Idlers and idlers set for belt conveyors

IS 9295 - 1983 Steel tubes for Idlers for Belt conveyors

ISO 5049/1 or IS | Code of construction of structural works.
800

IS 16143 (Par 2& 4)/ | Lime stone Sampling System
ASTM C50// ASTM
D2013

1S:2062 - 2006 Steel for general structural purposes.

1S:1239 2004 part 1 | Spec for mild steel tubes tubular and other wrought steel

1S:3589 : 2001 Steel pipes for water and sewage (168.3 to 2504mm
outside diameter)

I1S: 325 Three Phase induction motors

ASHRAE :2007 HVAC applications

IS 3832 : 2005 Manual hoist / CPB
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IS 3938 : 1983 Electric hoist

IS 3177 : 1999 EOT Crane

IS 4894 : 1987 Specification for centrifugal fan

IS 7155(part 5):1990 | Code of Recommended Practice for Conveyor safety

The extraction capacity of dust extraction system shall be based on "American Conference
of Governmental Industrial Hygienists"(ACGIH).

SYSTEM DESCRIPTION

The limestone handling system comprises the following:
Unloading, Crushing and Stacking.
Reclaiming and Limestone Bunker Feeding System

Unloading, Crushing and Bunker Feeding System

Indian Railway rakes consisting type of wagons as specified in RDSO G-33 (Rev-1)
guidelines shall transport coal to the power plant. The coal received from wagons shall be
unloaded in underground RCC hopper by means of-side discharge type wagon tippler. Side
discharge type wagon tipplers are to be employed for unloading IR Coal rake. Side arm
chargers are envisaged for placement of wagon on the tippler table & removal of empty
wagon from tippler table after tippling. Clear access shall be provided for movement of pay
loaders/ bulldozers on the hopper grating of wagon tippler. Gratings over wagon tippler
hopper shall be placed and designed accordingly. Apron feeder along with dribble conveyor
are employed under each wagon tippler for extracting coal from wagon tippler hoppers.

Indian Railway rakes consisting of Bottom discharge wagons shall also transport coal to the
power plant. The coal received from wagons shall be unloaded in underground RCC Track
hopper. Paddle feeders complete with all electrical, rails, supporting structures, end stops,
cable reeling drums, trailing cables, and necessary arrangement for cabling on floor of track
hoppers along with accessories, shall be installed at the bottom of the Track hoppers to
scoop the coal from track hoppers and feed coal on to the underground conveyors.

Limestone received through Indian railway rakes will be unloaded in one of these three side
discharge wagon tipplers or track hopper.

Alternatively, Two (2) numbers Box feeders/ Bulk material receiving unit/ Truck unloading
system/ Surface feeder for unloading of limestone from trucks/ self-tippling trucks/ loader
shovels, This unit shall feed limestone onto the conveyor before crusher house. The
complete truck unloading system must not have any underground structures/facilities.

A mechanized system shall be provided for unloading of limestone from trucks. The
unloaded limestone shall be conveyed up to the limestone conveying stream before the
limestone crusher.

Conveying

Limestone shall be conveyed using same conveyors as for coal before being taken to
dedicated limestone crusher house.

“As received” limestone shall be fed on the double stream conveyors from where the same
shall be conveyed upto the crushers. The crushed limestone shall be conveyed by double
stream conveyors up to the limestone storage shed. From the limestone storage shed
paddle feeders will extract/ reclaim crushed limestone and feed the same onto double
stream conveying system up to the limestone mill bunkers.
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Crushing

In limestone crusher house, limestone from each incoming Conveyor shall pass through two
(2) numbers of (dedicated) Vibrating grizzly/ screening Feeders and two (2) numbers of
(dedicated) crushers respectively which shall crush limestone to (-) 20mm size or to suit
limestone pulverizer and system. Each stream shall have a set of Rod gates and Rack &
Pinion Gates before Vibrating grizzly Feeders to permit maintenance of equipment, hoppers
and chutes in one stream without affecting the operation of other stream. Limestone
sampling unit shall be provided to sample the limestone from either stream.

A passenger cum goods elevator shall be provided in limestone crusher house.
Limestone Storage and Bunker feeding system

Crushed limestone shall be stored in covered ground storage sheds using mobile trippers.
The capacity of the storage shed shall be equivalent to limestone consumption for at least 7
days.

Two (2) numbers Travelling trippers shall be provided one each on a conveyors. The
Travelling trippers shall operate on rails for stacking the Limestone in the stock yard area.
During reclaiming operation the reclaimed Limestone shall be conveyed to the conveyor by
the Paddle feeders for Conveying to Limestone Bunkers.

From Reclaim hopper, crushed Limestone of (-) 20mm size would be fed to Limestone
bunkers through a series of belt conveyors, passing through various Junction Towers
and ploughs/ fixed trippers.

SYSTEM DESCRIPTION: GYPSUM HANDLING PLANT

Double conveyor stream shall be provided for conveying dewatered gypsum from gypsum
vacuum belt filter to over ground storage under a shed near plant boundary. The storage
shed shall be sized for 7 days of gypsum production with all the units in operation. Gypsum
from storage shed shall be loaded to user’s trucks using front end loader/ payloader.

MAJOR EQUIPMENT OF LIMESTONE HANDLING SYSTEM AND GYPSUM HANDLING
SYSTEM

Specifications for Coal Handling system equipments shall be generally followed for
Lime Handling System & Gypsum handling System unless specified otherwise.

BELT CONVEYOR SYSTEM

The belt conveyor system shall confirm to the latest edition of the following standards &
codes :

“Belt Conveyors for Bulk Materials” published by Conveyor Equipment Manufacturers’
Association.

I1S:7155 : Codes of Practice for Conveyor Safety.
1S:1891 (Part-I) : General Purpose Belting

1S:8598 : Idlers and Idler Sets for Belt Conveyors
1S:4009 (Part-1) : Conical Head Grease Nipples

1S:8531 : Pulleys for Belt Conveyors.
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1S:2062 : Hot Rolled Low, Medium and High Tensile Structural Steel

1S:4682 : Codes of Practice for Lining of Vessels and Equipment for
Chemical Processes.

1S:11592 : Code of practice for selection and design of Belt
Conveyors.

CAN / CASA - M422 M87 : Canadian standard association.
Belting:

The belting shall be of either synthetic fabric such as Nylon-Nylon etc. with rubber covers of
adequate flexibility to give a troughing angle of 35 deg.

For all the conveyors the number of plies, cover thickness, factor of safety etc. shall be as
per the recommendation of belt manufacturer, but not inferior to the figures as tabulated in
data sheet. Longitudinal joints in the plies of synthetic fabric belfs is not permitted.

Idlers

Carrying idlers shall be provided with three equal rolls with troughing angle of 35 deg. and 2
deg. forward tilt (except in case of reversible conveyors). The diameter of the idler roll shall
not be less than 152 mm for both carrying side and return side. However for impact idlers
roll the steel diameter shall not be less than 139 mm and rubber thickness shall be minimum
25 mm. Roller used in idlers shall be made from ERW steel tube. Wall thickness shall be
minimum 4.0 mm without any negative tolerance. The rollers shall be mounted on EN-8 or
equivalent material spindles by means of ball bearings of either deep groove type or seize
resistant type (SKF/Equivalent), of 30 mm size for carrying idlers and 20 mm size for return
idlers. The bearings shall be adequately sealed and lubricated for life. The rolls shall be
supported from fabricated steel brackets. Fixing arrangement of rollers with brackets shall
be drop-in type. For adjusting the alignment of the idlers, slotted holes shall be provided in
idler supporting base plates. Direction of belt travel shall be clearly marked on the brackets
of carrying idlers by embossing / punching. Idler rollers shall be waterproof, dust proof and
weather proof against a high velocity water jet. All idlers shall be provided with minimum
double labyrinth dust seal. All the conveyors shall be provided with one self cleaning type
rubber disc return idler located near the head pulley for cleaning the return belt. Transition
type troughing idlers shall be used adjacent to all pulleys to permit proper support of the
loaded belt near the pulleys without excessive stretch of the belt edges. The transition idlers
shall be provided with preferably adjustable concentrator (end) rolls and long center rolls to
suit the troughed belt contour between the last regular troughing idler and the adjacent
pulleys. The transition length and the number of the transition idlers shall be selected
depending upon the tensions, type and size of belt, number of plies and other necessary
governing factors.

Belt Cleaners
(i) External Belt Cleaner

Spring loaded scraper type cleaner with modular segmented and replaceable
polyurethane scrapers blades complete with main cleaner, pre-cleaner (mounted
separately) along with accessories and necessary fines (reject of scrapper) chutes
shall be provided for all belt conveyors, tripper head pulley (not applicable for plough
type feeding arrangement) and belt feeders at discharge pulleys. The modular units
shall be easily replaceable. The scraper assembly shall be easily maintainable from
outside without any interference with the chute arrangement and assembly.
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(ii) Internal Belt Cleaner

V-plough type belt cleaner made of mild steel flats and hard rubber strips with
automatic wear adjustment and necessary accessories shall be furnished for
cleaning internal surface of the conveyor belt.

Belt Take-up Arrangement

Automatic take-up of gravity type shall be generally provided with necessary take-up
arrangements complete with bend pulleys, take-up pulley, with its supporting / sliding
assembly, wire ropes with turn buckle arrangement (to adjust the level) for suspending the
separate take - up weight sliding assembly close to the ground, counter weights and other
accessories. Suitable guards marked up scale attached to the frame to monitor belt stretch
and access/maintenance platforms with handrails all around etc. shall be provided.

Pulleys

The nominal diameter and face width of the pulleys shall be as stated in IS: 8531. The snub
pulleys on each conveyor shall be located to provide a belt wrap on the drive pulleys of not
less than 210 deg. The pulleys shall be made from mild steel conforming to 1S:2062 (Tested
Quality). However, for conveyors with in line magnetic separators, the head end pulleys
shall have shell and end disc made of non-magnetic stainless steel material. Suitable
stiffening shall be provided at all weld location in the shell on all pulleys. All the pulleys shall
be mounted on the forged steel shafts of EN-8 or equivalent material of adequate proportion
by taper lock arrangement, running in heavy duty roller bearings with proper greasing
arrangement. The plummer blocks for pulleys shall be of horizontally split type construction
with minimum (4) nos. bolts holding the two split halves and with min (4) nos. foundation
bolts. The plummer blocks shall be dust tight with double labyrinth seals. Conical head
shape nipples conforming to 1S:4009, suitable drain plug and eye bolt shall be provided.
Side covers of plummer blocks shall be heavy duty metallic sheets.

Drive Motors

Rating of all drive motors of conveyors shall not be less than 120% of the power required at
drive motor output shaft at specified design capacity. The motor rating shall be at 50 deg
Cent. Ambient. Single LT drive motors shall be used for conveyor drive ratings up to 160
KW. For conveyor drive rating beyond 160 KW, single HT drive shall be used for conveyors.

Conveyor Bridges

All overground and overhead conveyors shall be located in suitably enclosed bridge
structure. Structural steel bridges of adequate width and depth (2700 mm clear head room)
shall be provided complete with conveyor bottom deck plates, seal plates, walkways of
chequered plates with anti-skid arrangement(s), hand rails (on both sides of each conveyor
belt except where equipment (like trippers etc.) traverse over conveyor supports. Side and
central walkways for double streams conveyors shall be 800mm and 1100mm wide
respectively. The side walkways for single conveyors shall be 800 mm on one side and
1100mm on the other side. All conveyors shall be provided with 12 G steel seal plates
throughout the length of the conveyor gallery in such a way that complete gallery bottom
surface area forms a single water proof floor and no water / limestone falls down from
conveyor gallery incase of cleaning / washing. The conveyors shall be provided with
continuous decking plate of minimum 3 mm thickness plain steel sheet. Provision shall be
kept with platforms and ladders for crossing over the conveyors at approximately every
100m intervals of route length and minimum one per conveyor.

Belt Vulcanizing Machine

Belt Vulcanizing Equipment shall be suitable for hot vulcanizing of belt splice and shall be of
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easy-to-handle type. Equipment should be suitable for vulcanizing of entire splice width in
single setting. Equipment should be capable of applying uniform pressure over the splice by
pneumatic or hydraulic means. Heating element should be preferably of flexible type.

ELECTRO HYDRAULIC THRUSTER BRAKES

The necessary Electro Hydraulic Thruster (AC) brakes / disc brakes, totally enclosed and fail
safe, shall be provided as required for various equipment's. Braking torque shall be
adjustable from 0 to 100% of rated braking torque. The thruster brake shall be actuated by
compression springs. The electro hydraulic thruster shall be fitted with the brake. Limit
switches shall be provided for brake applied/released positions. The windings shall be
provided with class-B insulation suitable for 415V £ 10% at 50 Hz £+ 5% and combined
variation of £ 10%. Brake lining shall be asbestos with inter woven brass wires capable of
withstanding 200°C temperature.

Clamp

Electro-hydraulic thruster rail clamp shall be actuated by compression springs, the spring
shall apply the clamping force directly on the Rail clamp mechanism once power supply is
cut-off. The force transmission mechanism from spring to rail clamp faces shall be very
simple with minimum linkages. Manual rail clamp shall be provided with positive locking
arrangement and shall apply clamping force directly on rails. The manual rail clamp shall be
of proven design.

MONORAILS AND HOISTS

The Monorails & Hoists shall conform to the latest edition of the following standards & codes.
Other internationally acceptable standards/codes, which ensure equal or higher
performance than those specified, shall also be accepted.

1S:3938 : Specification for Electric Wire Rope Hoist

1S:3832 : Chain pulley blocks

1S:2429 : Round steel short link chain

1S:6216 : Short link chain grade 80

1S:15560 : Points hooks with shank up to 160 Tonne - Specification
1S:210 : Cast Iron Castings

For the Hoists with more than 2.0 tonne lifting capacity or more than 10.0 M lift, with the
exception of hoists for GTU and bend pulleys motor operated hoist blocks for both long
travel and lift shall be provided. Other hoist blocks shall be of hand operated type for both
travel and lift. All monorails coming out of the buildings shall be provided with electric hoist
blocks, irrespective of load and lift. Minimum 3 meter length of Cantilever from edge of
building/cladding, shall be provided in monorails coming out of the building to lower the
equipment to ground level clearing the building sidewalls / cladding and any other facilities
beneath the floor upto ground level. Clear height shall be maintained when handling one
equipment over other, in such case dismantling of any equipment shall not be permitted.
The center line of monorail shall not deviate by more than 500 mm from the center of gravity
of any equipment that is to be lifted.

The electric hoist shall be designed and constructed in accordance with the latest revision of
1S:3938 and shall be suitable for duty class 2. For electric hoists, trolley movement and
hoisting shall be effected by using two separate motors. Motors shall be as per technical
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requirements discussed elsewhere. However the motors shall be suitable for 150 starts per
hour at 40% CDF. Motor operated geared trolley shall have two (2) pairs of wheels, one pair
of which shall be driven through motor. An electromechanical brake shall be provided for
hoisting as well as cross travel. Brake lining shall be of asbestos

Wire rope shall be of pre-formed type, hemp cored, regular lay 6/36 construction with a
breaking strength of 160 -175 kgf/ sq. mm. Minimum number of falls of rope shall be four
(4). All running shafts and wheels shall be fitted with ball / roller bearings with a rated life not
less than 20 years based on equivalent running time as per 1S:3938.

All chain pulley blocks shall be designed to 1S:3832, the operating hand chain shall conform
to 1S:2429 grade 30 pitched and polished and the load chain to 1S:6216 grade 80. The
chain pulley block shall be suitable for duty class 2. Hooks shall be as per IS: 15560 & with
antifriction bearing.

The hoist mechanism shall consist of a grooved rope drum driven by electric motor through
gears. Each end of the rope shall be anchored to the drum in such a way as the anchorage
is readily available for maintenance. Each rope shall have two (2) full turns of the drum
when the hook is at its lowest position and one (1) spare groove when the hook is at its
highest position. The leading rope taken by the drum should not slope sideways when slack
and it should not be caught between the gear wheel.

Inline magnetic separator shall have motorised hoist for handling / maintenance purpose.
Each suspended magnet shall be provided with a dedicated motorised trolley.

CHUTES, SKIRT BOARDS, FLAP GATES, ROD GATE AND RACK & PINION GATE
Chutes

i.  Direct impact of material on conveyor belt shall be avoided by providing an inclined
surface at 60 degrees valley angle at the feeding point to guide the material in the
direction of belt travel. Further, chute construction below flap gate shaft shall be
such that there will not be any accumulation of limestone dust between chute and
flap gate in that zone. Hoppers and Chutes shall be made of minimum 20 mm thick
TISCRAL / SAILHARD / LSLASO7 or equivalent material. Long chutes guiding flow
from considerable height shall be provided with impact plates wherever change in
direction of flow takes place. Hinged inspection doors of leak proof construction
shall be provided for access/ maintenance purpose at approachable heights for
chutes and flap gates. All chutes should have one inspection door at every floor and
for the ones in between the floors (more then 1.5 meter above the operating floor
level) suitable access for trouble free maintenance shall be provided. For sealing of
inspection doors labyrinth type arrangement to be provided. In addition to positive
locking arrangement, mounting bolts, to tighten the door further against rubber shall
also be provided. Bottom sides along with its adjacent sides shall be flanged and
made from TISCRAL or equivalent material of 20 mm thickness. The non-striking
surface i.e. the covers of the trough shall be of 10 mm thick mild steel and bolted to
the flange provided on the trough. Further, the chute boxes not more than 1.5 m in
length shall be joined through bolted flange connection to form the chute legs.
Adequate care shall be taken to locate the flange joint away from floor level for easy
maintenance. Complete chute work in the region of flap gates shall be fabricated
from 20 thk TISCRAL or equivalent. In case of vertical chute (valley angle more than
80 degree) complete chute, work shall be of 20 mm thick TISCRAL or equivalent
material.

i. Hoods over the conveyor head pulleys shall be made of suitably stiffened minimum
4 mm M.S. Plates and shall be provided with hinged and gasketed inspection doors
with suitable access to them. Further, serrated rubber seal shall also be provided at
the very inlet of head chute to minimize dust nuisance.
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Skirt board

Skirt board shall ensure centralised loading of conveyor belt to avoid limestone spillage.
Suitable ‘Skirt Plates’ shall be provided for entire feeding chute and shall be extended
minimum 3m ahead of front edge of chute and 500 mm beyond rear edge of chute. The
width of the Skirt Boards shall be two-third the conveyor belt width. In the belts where
limestone of appreciable lump size (250 mm) is being conveyed, the gap between the
bottom of the skirt board and the belt shall be made to increase uniformly in the direction of
belt travel. The height of the skirt boards shall be sufficient to contain the material volume as
it is loaded on the belt and shall not be less than 750 mm for conveyors. The height of the
skirt board for belt feeders/ reversible belt feeders (if any) shall be minimum 1000 mm. The
skirt plates shall be fitted with replaceable belt piece having facility of adjusting the pressure
on the belt conveyor.

r __ — Inclined plate
| F
I

ME Angle

ME Fat having
fioles for Boft
L fiving )

Flap gate

i. The motor operated 2 position flap gates shall be provided in transfer chutes as
specified and shall be complete with electrically operated actuators. The gates shall
be of robust construction and suitable for trouble free operation. The face of the flap
gate shall be made out of 20 mm thick TISCRAL or equivalent material. The
equipment shall be capable of being operated for at least 15 switchings per hour at
rated load and thrust and shall be suitable for 10 Nos. consecutive switchings at
rated load and thrust. The flap gate travel shall be in the range of 60 deg. to 70 deg.
Suitable travel dependent limit switches controlling the travel of the flap gates on
either direction shall be furnished. These shall be placed internal to the drive unit
and shall be completely dust-proof. The limit switches shall be capable of
adjustments to vary the total length of travel of the gates. Suitable thrust dependent
limit switches shall be provided in the actuator, which shall trip off the actuator motor
in case of excessive thrust due to jamming of the gates during its travel in either
direction. The same shall also be integral to the drive unit and shall be dust proof.
Approach/maintenance platforms complete with the chequered plate floor, hand
rails, ladders etc. shall be provided for all flap gates. The platforms shall be
extended for access to dust & debris chute inside buildings.

i. Provision for alternative manual operation shall also be made using declutchable
hand wheel of 500 mm diameter. Limit switch for safety of person operating the
hand wheel shall be provided. Manual effort required to operate the flap gate shall
not exceed 25 kg. All the actuators in the plant should be selected based on
heaviest loading, but the rating shall not be less than 2500 kg with a lever arm of 1.0
m in any case. For standardization purposes, only one standard type of actuator for
flap gates shall be provided.
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ii. The material of shaft shall be EN-8 or equivalent. The diameter of the shaft shall be
suitable for motor stalled condition and associated twisting. However, the diameter
of the shaft shall not be less then 150 mm.

Rod Gate

Suitable manually operated rod gates shall be provided over rack and pinion gates for their
easy operation and maintenance.

Rack & Pinion Gate

(i) The rack and pinion gate shall be guided properly and suitable rollers with bearings
sealed for life and dust proof shall be provided. Rotary actuator operated rack and
pinion gates shall be provided.

(i) The rack and pinion gates shall be of mild steel construction with liner plate of 10
mm thick TISCRAL or equivalent material. The gates shall be operated by means of
double rack and pinion. The material for rack & pinion wheel shall be cast steel and
shaft shall be EN.-8. Provision for alternative manual operation (manual effort 25 kg)
of motorized rack and pinion gates shall also be made. Limit switch for safety of
person operating the hand wheel shall be provided.

DRIVE EQUIPMENT
Gear Box

The gearboxes shall be designed for 24 hours continuous duty. Gearboxes with cooling coils
or external cooling are not acceptable. The gears used shall be helical conforming to
1S:3681 (latest revision) or worm reduction units or spiral bevel speed reduction units
conforming to suitable Indian Standards. The dimensions of the shaft end shall conform to
1S:3688 or its latest revision. Above 40 kW drive rating, all gearboxes shall be helical or
bevel helical type only. all gearboxes shall have suitable breather plugs, dipstick, drain plug
etc.

Flexible / Rigid Coupling

The design of the coupling shall be such that it can take shock and misalignment without
sacrificing its efficiency. Geared type flexible coupling shall be used on low speed side for all
conveyors and other drive chains where gear box is provided. Other couplings in the drive
chains shall be either rigid or flexible type, depending upon the requirement of equipment
design.

Fluid Couplings

Fluid couplings shall be provided in all the drive machinery for belt conveyor systems and
limestone crushers if the actual power requirement at motor output shaft is more than 40
kW. The fluid coupling for LT motors shall be of traction type and for HT motors, shall be of
scoop tube type. Suitable electrically operated actuators shall be provided for scoop tube
operation from local as well as remote. Manual operation may also be provided. Separate
pump with motor or integral shaft driven oil pump shall be provided for circulating the fluid
coupling oil through oil cooler. Forced cooling water supply to oil cooler shall be provided for
which cooling water pumps to be provided for group of scoop couplings. Alternatively, Air
cooled type scoop coupling is also acceptable for all conveyors with HT motors for (
AHP, LHP, GHP) and crusher scoop couplings. Suitable interlock using flow switches
shall be provided in both oil as well as water lines to trip the drive motor in the event of flow
in either lines falling below acceptable levels. Suitable pressure indicators and flow
indicators shall be provided in the cooling water lines along with all-relevant valves, and
accessories. Necessary isolation valves shall be provided in the oil / water line for
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maintenance of any equipment in the line. Necessary interlock shall also be provided so that
the HT motor cannot be started from remote / local unless position of scoop tube permits no
load start of the motor. Tripping of downstream equipment while the system is under normal
operation shall result in scoop tube re-positioning to permit no load run of the concerned HT
motor. Temperature switch shall be provided in the oil circuit and shall trip the system in
case of high oil temperature. The scoop tube operation must be such so to ensure draining
of oil from the operating circuit by providing a double speed motor. The speed (for draining)
shall be selected to match the coasting time of down stream equipment/conveyor.

LIMESTONE HANDLING PLANT (LHP) BUILDINGS

All LHP buildings shall have sufficient space to accommodate the entire equipment like head
end, drive unit and tail end of various conveyors, chutes, control equipments, MCCs,
batteries, supports for conveyor bridges, tensioning arrangements, approach/maintenance
platforms with ladders, external / internal stairs, handrails, RCC floors, foundations etc.
Moreover, ample space shall be provided for maintenance purposes. Outside stairs to
junction towers shall be open type. However, a weather canopy shall be provided at the top.

Building floors shall be washed periodically with water for which necessary slope & drains
shall be provided from each floor leading to minimum 4 nos down comers of minimum 273
mm OD each building. However for MCC, control buildings and pump houses, minimum 150
mm dia, 4 nos galvanized MS pipes conforming to IS: 1239 shall be provided. The system
shall be designed considering water mixed with limestone. A drain pit shall be provided near
each building to collect water/limestone mixture. Overflow from this pit shall be connected to
nearest drain. 1 mtr x 1 mtr size dust/debris MS chutes from all the floors to ground floor
shall be provided at all buildings/junction towers and limestone crusher house. The plate
thickness shall not be less than 6mm. Openings in the floors of LHP buildings (i.e. JTs/CH
etc.) shall be provided with curb of 100mm high to avoid water falling down to lower floors.

Floor at ground shall be provided in all junction towers, ground conveyors etc. Level of floor
at ground shall be 500 mm above ground/grade level unless noted otherwise. For enclosed
ground conveyor 750mm wide plinth protection along with drainage arrangement shall be
provided along the conveyor on both sides. Suitable opening at every 50mtr interval shall be
provided on either side in a staggered manner for exit / entry of personals. Necessary drains
must be provided all along the floors of ground conveyor.

TRAVELLING TRIPPER AND BUNKER SEALING ARRANGEMENT

Mobile Trippers on bunker conveyors along with belt sealing arrangement shall be furnished
and erected complete with rails, including necessary supporting structures, approach/
maintenance platforms with ladders and hand railings, trailing cables, all electricals including
machine mounted local control panel & control panel on one end of Bunker. The Mobile
tripper on bunker/yard conveyors shall be motor driven type. The tripper shall have provision
for dropping limestone from conveyor onto both sides of tripper to the bunker/storage shed
or back to the conveyor for the purpose of skipping intermediate bunkers (as applicable).
The rating of tripper travel motor shall be adequate to move the tripper smoothly either in
same or opposite direction to belt direction under fully loaded conditions. Adhesive weight
requirement and tractive effort calculations shall be subject to approval of Employer.
Coefficient of adhesion shall be considered as maximum 0.15. Minimum two drive axles
shall be provided for tripper travel. Arrangement shall be provided at the starting point of the
tripper to avoid folding of belt. In case of tripper running at a speed more than its rated
speed due to chute jamming or other reason, conveyor shall trip and annunciation shall
appear.

Supply of adequate length of rails to cover the runway length for the motor driven tripper
shall be included. The supporting structures for the rails with necessary end stops shall also
be supplied under this specification. Suitable belt hold down guide pulley shall be provided
over the concave curve of belt over tripper. The travelling trippers shall be provided with fail
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safe A.C. thruster operated brake of totally enclosed type which shall engage as soon as
tripper travel motor stops. A.C. thruster operated rail clamps along with manual Rail clamps
on both side of the tripper shall also be provided. Independent motorized linear actuator
shall be provided to operate each flap gate of the tripper chute.

The sealing belt shall be of suitable grade (minimum 2 plies) with 5 mm x 5 mm covers (fire
resistant) in line with other conveyor belting. The belt shall rest on 20 x 50 mm MS plates
spaced at 200 mm placed 50 mm below floor level, provided over the bunker slot on tripper
floor for tripper conveyor. The width of the bunker seal belt shall be at least 100 mm more
than the bunker slot opening.

The tripper shall run on rails (90 Ibs/yard) with double flanged wheels. Rails for tripper travel
shall be mounted on supporting structure of respective conveyors. Suitable system having
encoders for monitoring position of tripper in DDCMIS shall be provided. In addition, travel
end limit switches and end stops shall also be provided. Suitable access platform of
chequered plate with ladders, handrailing and walkways on both sides shall be provided for
access/maintenance of equipment on ftripper. In addition, crossover platform shall be
provided with tripper so that operator can cross the belt through the same. 3mm deck plate
continuous shall be provided below carrying idlers on the trippers.

Tripper discharge chute shall be of tapered section as shown in the sketch below.

Tripper Chute
wd dth wdse Wiew

_ GRIZZLY

PLOUGH SYSTEM (IF APPLICABLE)

As an alternate to travelling tripper (Alternate option applicable only for limestone mill
bunkers) plough type system may be provided by the bidder. The plough type system shall
consist of the following.

i. The system shall feed limestone to one bunker at a time.

ii. The plough shall be retractable type.

iii. Shall meet the capacity of the conveyor (150 TPH).

iv. The scraper/plough would normally be kept up in idle position allowing material to pass
through and interfere with next lowered scraper/plough. In case material needs to be
discharged scraper/plough will be lowered and fixed to that position till material fill up
the bunker. The scraper/plough should be motor/cylinder/coil operated for remote

operation.

v. The system must contain containment skirt boards with dust seal along the discharge
area.

vi. The system shall be capable of unloading minimum 99% amount of limestone passing
under it.
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vii. However the system shall be complete from operation, maintenance and safety point of
view.

LIMESTONE CRUSHER AND VMS

General

Hammer mill type crusher shall be provided for sizing the input limestone to a size which
shall be suited for their limestone pulverizer and system. Crusher shall be supplied complete
with accessories and subsystems.

Codes and standards

The design, manufacture, inspection and testing of Limestone Crushers shall comply with all
the currently applicable statutes, regulations and safety codes in the locality where the
equipment is to be installed. The Limestone Crushers shall conform to the latest edition of
applicable standards and codes. Nothing in this specification shall be construed to relieve
the contractor of the required statutory responsibility. In case of any conflict in the standard
and this specification, the decision of the Employer shall be final and binding.

Design requirements

i.  The crusher shall be of hammer mill type and shall be designed based on following
clauses and the data sheet enclosed.

ii.  The crusher design should be such that the crushing action is accompanied by the
minimum of attrition.

iii. Uniform crushing impact shall be assured.

iv.  The crusher shall be capable of delivering the normal rated output even when
handling damp limestone having maximum moisture content. No clogging or
building up of material on the crushing element shall develop.

v.  Temperature sensing devices shall be installed on both bearings of each of the
crusher to trip the crusher incase temperature goes beyond allowable limit.

vi.  Zero speed limit switch shall be provided for protection against any un-crushable
material. It shall sense the speed of rotor and shall trip the rotor when actual speed
falls below the design speed.

vii.  Crusher shall be provided with vibration monitoring (VMS) system. Specification of
VMS shall be as specified elsewhere.

Construction requirement
i) ROTOR

The rotor shall consist of Forged steel shaft, with integral discs or key fitted discs on
shaft. Hammers shall be held by spring dowel bushes & shall be arranged around
the circumference of the rotor. The number of hammers and number of rows shall
be selected as per requirements. The rotor shall be balanced statically.

ii) GRINDING WALL

The grinding walls shall be arranged symmetrically around either side of the rotor
and carried by spindles supported in bearings attached to the casing. The wall shall
consist of grinding wall supports and wear resistant grinding plates/Impact plates
bolted on. For product size control, distance between the grinding plates and
hammer shall be adjustable.
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iii)

iv)

v)

HAMMER

The hammer shall be in two parts- head and arm. The hammer head shall be of
wear resistant steel material. The hammer arm shall be of forged alloy steel. In the
event of wear, only the hammer head shall be replaced. Arms shall be selected so
that they have long life and do not require frequent replacement.

FRAME /HOUSING

The housing shall be split type. Housing shall be fabricated from MS steel plates of
weld able quality and shall be stiffened suitably. Maximum accessibility shall be
provided for routine inspection and replacement of parts. For these purposes, the
doors shall be of hinge connection with effective dust sealing arrangement.
Hydraulically operated top cover of crushers shall be provided for quick inspection
and replacement of hammers. The entire inside surface of crusher coming in contact
with limestone shall be provided with abrasion resistant liners.

DRIVE

The hammer crusher will be driven through Electric motor, scoop type hydraulic
coupling and gear box.

The material of construction for major components of crusher shall not be inferior to the
quality and standards as mentioned in data sheet.

Design and construction features of hammer mill crushers offered by the bidder shall be
similar to the crushers which are already working satisfactorily for same or higher capacity.

Vibration monitoring system should be offered for crushers as indicative below:

SLN
o

No. * No. of
location per

equip.

Equipment bearing

type

Equipment Type

(2 Nos.) As per manufacturer's

design

Limestone Radial ring 4
Crusher

1atDE &

1atNDE

Vibration shall be measured at each location in Horizontal as well as vertical direction.

Specification of the Vibration Monitoring System

a)

b)

c)

Number
vibration

of One (1), Microprocessor based, monitoring system able
to distinguish between high frequency vibration caused
by bearing trouble and low frequency vibration caused
by imbalance.

& type

Number of channels 16 (Rack mounted in cabinet)

Velocity pick-up or a  peizo-electric
accelerometer. Type shall be decided during
detail engineering based on the details of
equipment to be monitored.

Transducer a)

b) Light weight stud mounting.
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c) Frequency response 1 Hz -10 kHz.

d) Connecting cable Low noise fire proof coaxial cable to be laid in flexible
conduit.

e) Monitors (to be located Dual channel monitor for each location alongwith :
in FGD control room)
a) Buffered signal output and software for vibration
analysis through FGD control desk HMI.

b) Recorder signal output

f) Display Analogue and digital

g) Alarm 0-100% full scale adjustable.
h) Trip 0-100% full scale adjustable.
i) Test Functional checking from front inhibiting alarm & trip

i) Relays 025 A at 220 Volts DC or 5 Amp at 240V AC.
Independent potential free contacts for alarm & trip
purpose.

k)  Signal Conditioner Individuel 4-20 mA DC analogue output.
1) Power Supply 240V £10% AC, 50 Hz + 3%, -5%

VIBRATING FEEDER

GENERAL

Vibrating feeder shall be provided below the crusher for limestone.

CODES & STANDARD

The design, manufacture, inspection and testing of Vibrating Feeder shall comply with
all the currently applicable statutes, regulations and safety codes in the locality where
the equipment is to be installed. The Vibrating Feeder shall conform to the latest edition
of the following standards and codes. Other internationally acceptable standards/codes,
which ensure equal or higher performance than those specified, shall also be accepted.
Nothing in this specification shall be construed to relieve the contractor of the required
statutory responsibility. In case of any conflict in the standard and this specification, the
decision of the Project Manager shall be final and binding. 1S:3823 - Dimensions for
vibrating conveyors and feeders with rectangular or trapezoidal trough.

DESIGN REQUIREMENTS

The vibrating feeder shall be of electromechanical type and shall be provided to feed
imestone to crusher. The drive unit shall be complete with mechanical type of vibrator. The
vibrating feeder shall be suitable for lumps size of (-) 250 mm. The feeder shall be designed
to feed limestone to the conveyor without material sticking to it. The flow of material shall
cease as soon as vibration of the trough or pan ceases.

CONSTRUCTION REQUIREMENTS

The vibrating feeders shall be mounted on the floor or suspended from roof with the help of
helical springs made of alloy steel. No rubber/synthetic material for the support shall be
acceptable.
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Vibrator bearings shall be grease lubricated, double spherical roller type suitable for
vibrating equipment. The bearings shall be sized for minimum 8,000 hours of operation.

Vibrating feeders shall be provided with removable abrasion resistant liner plate.The
Vibrating Feeder shall conform to the latest edition of standards and codes. Other
internationally acceptable standards/codes, which ensure equal or higher performance than
those specified, shall also be accepted:

1S:8723- Dimensions for vibrating conveyors and feeders
PADDLE FEEDER

Paddle Feeders shall be supplied and erected complete with rails including necessary
supporting structures, approach/maintenance platforms with hand railings and ladders,
cable reeling drums with trailing cable, cable trays, all electricals including machine mounted
local control panel.

Codes and standards

i.  The design, manufacture, inspection and testing of Paddle Feeders shall comply
with all the currently applicable statutes, regulations and safety codes in the
locality where the equipment is to be installed. The Paddle Feeders shall conform to
the latest edition of the Indian standards and codes. Other internationally acceptable
standards/codes, which ensure equal or higher performance than those specified,
shall also be accepted.

Design requirement

i.  Travelling paddle feeders of self-contained, self-propelled design shall be furnished
and erected to scoop out limestone from the hopper and each feeder shall be
capable of travelling back and forth along the entire length of the hopper and
transfer the limestone from the hopper uniformly onto the conveyors below. Each
paddle feeder shall have capacity to scoop out limestone at the guaranteed capacity
in both forward and reverse motions with no indication of wheel slipping (water tank
full). Each paddle feeder shall be designed for guaranteed capacity while handling
entire range of lump sizes.

i. It shall operate on the principle of positive discharge and shall not depend on friction
or moisture content.

iii. The Paddle wheel shall be driven by a step less hydraulic drive. Carriage travel shall
be achieved through electric motor gearbox (2 speed) and flexible coupling or
through hydraulic drive or electric geared motor (2 speed).

iv.  All equipment shall be designed to withstand any rate of acceleration imparted by
drives or any strain resulting from a sudden change in load. Further, the design of
paddle feeder carriage should be such that it does not run off from its rails due to
sudden change in load or other reasons.

v.  The Contractor shall include in his proposal necessary electricals for paddle feeder
and carriage such as motorized cable reeling drum with trailing cables, and end limit
switches for protection against over travel of the feeder carriage. Two separate
cable reeling drums one for Power cable and one for Control cable shall be provided
for each machine. The cable reeling drum and trailing cable of each feeder shall be
suitable for the entire length of the hopper upto maintenance bay. Mechanical track
stops alongwith buffers on each end of rails and on paddle feeders shall also be
provided. For specification of dust suppression equipment for paddle feeder, refer
relevant Sub-section of this Specification.
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For designing the paddle wheel as well as travel drive, Contractor shall consider the
hopper fully loaded with limestone on either side of the paddle wheel to the
maximum capacity. The hydraulic system normal average working pressure shall be
selected considering the above loading condition. Further hydraulic system shall be
designed to stall / trip beyond a certain pressure above the normal average working
pressure. The minimum margin between the normal working pressure and the stall /
trip pressure shall be 50%. The maximum working pressure for the hydraulic system
in Hydraulic power pack shall not be more than 210 bar.

Feeder carriage drive shall be suitably designed so that the forward & reverse
movement of carriage can be achieved without stopping the scooping operation.
Tank filled with water in DS system shall also be considered for travel drive. Capacity
of tank mounted on tail end side shall be sufficient for half an hour operation.

Rail structure shall be designed considering two-wheel support and accounting no
frictional force from the other two wheels and considering hydraulic motor stall
condition.

For selection and specification of drive motors (other than the hydraulic motor),
gearboxes, all types of couplings associated with paddle feeder and other
equipment, relevant sections of this specification shall be referred to.

Contractor’s design of paddle feeder should not incorporate a separate loading table
(impact cradle) below the paddle feeders. However, the height of fall of limestone
between paddle wheel and conveyor belt shall be kept minimum. Hydraulic
components shall be provided with dust proof cover for protection against spillage of
lime/ dust. Pressure /Temperature gauges shall be located at convenient locations
for continuous observation by operator. Proper oil level gauge to be provided at
hydraulic oil reservoir tank.

Three (3) pairs of Control cables shall be provided in the control trailing cable of
each machine for connecting Employers telephone and P.A. equipment to be
provided on each machine.

For Hydraulic system, in case the oil temperature is high then proper external
cooling is to be provided , viz, heat exchanger, before the oil returns back to the oil
tank.

Construction requirement

The paddle feeders shall run on rails mounted on the supporting structures of
associated conveyors. Both paddle feeder and carriage drives shall be mounted on
the feeder carriage.

The paddle feeder wheel shall comprise of suitable numbers of vanes with cutting
edges. The vanes shall be of high strength steel construction with removable
TISCRAL / SAILHARD / LSLASOQ7 liner plates. Vanes shall be easily removable
individually. Tip of the vane shall reach inner most point of hopper table.

The feeder carriage shall be of steel construction and of robust design. Skirt plates
shall be provided integral with the equipment for collecting the material drawn by the
paddle feeder from the storage shed hopper and discharging on to the conveyor
belt. Feeder skirts of paddle feeders shall be extended at least by 500 mm on either
side of the paddle wheel to avoid spillage of limestone. Necessary baffle/retainer
plates for suitably guiding the flow of limestone from storage shed hopper to the
reclaim conveyor being fed by paddle feeders shall be provided. Hand railing shall
be provided on the top deck of feeder carriage together with an access ladder.
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The feeder carriage shall be provided with suitable number of double flange wheels
of steel construction, complete with sealed bearing unit. The drive mechanism shall
be suitable for continuous reversible motion of the carriage. Start/stop switches shall
be provided at the local control panel for the operation of paddle wheel and feeder
carriage. The carriage shall automatically reverse its motion, when two paddle
feeders operating on the same track come within a predetermined distance. Suitable
anti-collision device (infrared and mechanically operated limit switch type) shall be
provided. Provision shall be made to trip the limestone conveyor from respective
paddle feeder and provision shall be made for tripping of paddle feeder from LHP
main control room.

Rope actuated stop switches shall be provided along the travelling structure for
emergency use.

Suitable indication of paddle wheel ‘rpm’ shall be provided on the paddle feeder
control panel and flow rate indicator of belt weigh scale shall also be duplicated on
control panel of paddle feeder. Operating controls shall be mounted at a suitable
height such that it can be operated from walkway. Encoder shall be provided on the
paddle feeder to give 4-20 mA signal to the DDCMIS to the exact location of the
machine.

Suitable rail cleaners shall be provided at the leading as well as trailing side of the
feeder carriage for both tracks.

Suitable cable trays/troughs shall be provided along the travel of paddle feeder for
supporting and guiding the trailing cables. In order to save flexible cables from
damage due to tension/over-tension protection switches shall be provided. Isolating
switch to isolate the power supply to the machines shall be provided in each power
JB to be located at the center of travel length.

Various equipment of Paddle Feeder assembly shall be easily accessible. It shall be
possible to replace electrical, mechanical and hydraulic components of paddle
feeder when positioned at hopper. Various drive equipment and hydraulic/other
components shall be so arranged that limestone spillage from hopper mouth does
not accumulate near/over them.

Provision shall be kept for automatic tripping of limestone conveyor in the event of
paddle feeder getting dragged (i.e. travel speed in excess of rated speed). Paddle
feeder once tripped due to jamming or operation of emergency push button shall not
start unless the hydraulic pressure is back to “normal’.

Paddle feeders rails should be mounted on continuous running member. The
splicing of rails shall necessarily be at vertical support location only. Splicing in
between vertical support will not be accepted.

The longitudinal distance between two vertical supports shall be 3000 mm (min.)

LIMESTONE SAMPLING UNIT

The limestone Sampling Unit shall conform to the latest edition of standards and codes.
Other internationally acceptable standards/codes, which ensure equal or higher performance
than those specified, shall also be accepted.

ASTM-D-2234 : Standard Methods for collection of a Gross Sample of Coal.

ASTM-D-2013 : Standard Method of Preparing Coal Samples for Analysis
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ASTM-C-50: Standard practice for sampling, sample preparation, packaging and
marking of limestone and limestone products.

The Limestone sampling units suitable to give “Samples” conforming to ASTM-D-2234 shall
be selected by the Contractor for taking samples from any of the two streams running at
guaranteed capacity. The different Equipment selected for Limestone sampling unit shall be
such that there shall be no loss of fines and moisture from the samples. The normal input
feed size shall be considered as (-) 250 mm for limestone sampling unit before limestone
crusher. However occasionally (-) 400 mm lumps may also arrive. Limestone lump size after
limestone crusher shall be as per crusher output size.

Primary samplers (separate for each conveyor) shall be rugged, able to withstand severe
shock loads and operate trouble free. Belt feeders shall be provided for entire sampling path
upto sample collector. For rejects path also, belt feeders shall be preferred. Screw
conveyors for the same shall be accepted only where space constraints do not permit
distribution of limestone rejects to receiving conveyor below. Sample crushers shall be
provided for reducing the main input feed limestone to 95% minus 8 mesh size and 99 %
minus 4 mesh size. Single stage crushing shall be provided. There should be no re-
circulation of fines in the crushers. ‘Lot size’ shall be equivalent to limestone quantity
handled in 8 hours operation assuming average conveyor loading at 75% of rated conveyor
capacity.

Belt feeders shall be positively self cleaning and have dust tight construction. It shall be
provided with flanged belt, rubber lagged head pulleys and inspection doors. No chain/belt
drives shall be accepted. The crusher's base should be built of reinforced concrete and be
sufficiently large in mass. The sample chutes shall have minimum valley angle of 60 degrees
to horizontal and shall be of stainless steel plates. The chutes shall be suitable to handle wet
sticky limestone as specified elsewhere. The welding of chutes shall be done externally only.
The inside surface of the material near welds shall be smooth. Radius at corners not less
than 1" shall be provided in chute work. All solid connected members shall be by means of
bolting flanges with at least 6 mm thick standard grade neoprene gasket material between
the metal flanges. No control gates to regulate the flow of material shall be incorporated in
the chute work.

Bias connections shall be provided at suitable locations. The materials rejected from
samplers shall be returned to main conveyor stream. Minimum 4 nos. sample collecting bins
shall be provided with auto indexing. The bins shall be provided with air tight connection.
The system shall be suitable for operation through DDCMIS.

DUST CONTROL AND MISCELLANEOUS SYSTEM

The dust control system to be furnished under this specification is required for control of
fugitive dust emissions from dust generation points such as junction towers, truck un-loading
points, crushers etc. Dust control is achieved by dust extraction system. Service water
system, potable water system, cooling water system & sump pumps shall also be provided.
All pumps/ compressors envisaged to meet dust control and miscellaneous system
requirements for LHP/GHP shall be provided with 100% standby. Each pump houses
shall have one no. dedicated over ground tank. Each tank shall be sized for %2 hour
storage capacity considering maximum water drawn in order to meet the specified
requirement. Tank shall be completely enclosed and provided with man hole and
access ladder (internal and external). All areas around tanks shall be paved with
concrete and shall have proper drain.

Service Water and cooling Water System
Service water and Cooling water distribution system (for scoop coupling) complete with

water supply system, valves, quick couplings, hose pipes with nozzle, piping, pumps, drive
motors with canopy, couplings with enclosure, electricals, including supporting structures,
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handling for equipment’s, civil and structural works and necessary accessories shall be
provided throughout the limestone handling system.

The Dust Control & Miscellaneous Systems shall conform to the latest edition of the
following standards and codes. Other internationally acceptable standards/codes, which
ensure equal or higher performance than those specified, shall also be accepted

IS:778 ; Gun Metal gate, globe & check valves for general purpose.

BS:5150 5 Cast Iron Gate Valve for water works purposes

BS:5152 : Cast Iron Globe Valve for water works purposes

BS:5312 : Cast Iron Check Valve for water works purposes

S:1239 : Mild Steel tubes & fittings.

1S:2379 : Colour for the identification of pipe line.

1S:3589 : Electrically welded steel pipes for water, gas & sewage
(200 to 2000 mm)

1S:5312 : Swing check type reflux (non return) valves.

1S:1520 : Horizontal centrifugal pump for clean, cold fresh water.

1S:5120 : Centrifugal pump for clean, cold & fresh water.

IS 2825 : Air Receivers.

ANSIB 311 Code for pressure piping.

Hydraulic institute Standards of U.S.A

Sump pumps alongwith level switches & piping upto nearest Employer's drain (max upto
50.0 mtrs. from outside the building) shall be provided at all locations wherever natural
drainage is not possible. The capacity of each pump shall not be less than 50 m%hr.
Minimum 10% margin on capacity and 20% margin on computed head shall be considered
for selection of pumps. Size of the drain pit shall not be less than 2.0 meters x 2.0 meters x
1.8 meters deep. One no. of settling pit shall also be provided before sump pit so that water
without heavy limestone particles goes into sump pump pit. High and low level switches
shall be provided in the sump pump pit.

Service water connections are to be provided in conveyor galleries and tunnels at 50 meter
intervals. Adequate number of these connections shall be provided in all junction towers with
minimum one no. at each floor and with minimum two (2) nos. at each floor in limestone
crusher house. Each connection shall be provided with one (1) no. 32 NB globe valve and
quick coupling. One (1) no. hose pipe with nozzle shall be provided in each building.

Potable water connections are to be provided in all junction towers, limestone crusher
house, all tripper floors, and all control rooms/MCC rooms and toilets etc. Water shall be
drawn from the water storage tank by electric motor driven pumps and discharged via a pipe
work system to the overhead drinking water storage PVC tanks of 250 litres capacities. The
drinking water storage tanks shall have provision for maintenance & drain.

Hoists with monorail of adequate capacity shall be provided in the service water/dust
suppression/potable water pump houses

The pumps shall be complete with drive motors, base plate and other accessories. Pump
casing may be axially or radially split. Impeller shall be made in one piece and securely
keyed to the shaft. Wearing surface shall be of hardened material and shall have a hardness
difference of at least 50 BHN. The design of the shaft shall take into consideration the critical
speed, which shall be at least 20% away from operating speed. Pump bearings shall be of
antifriction type. Pump speed shall be less than 1500 rpm for pumps of capacity more than
10 m?*hr. The power, head and flow characteristics of each pump shall be suitable for
parallel operation. The Power characteristics of the pumps shall be of non overloading type.
All rotating parts of the pumps shall be statically and dynamically balanced. Design duty
point of pump shall match with the average value of maximum and minimum flow rates of
the pump in the stable operation zone.
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The sump pumps shall be of wet pit types, vertical shaft and impeller shall be specially
designed to pass large solids or unscreened liquids. The construction and material shall be
suitable for pumping limestone/dust contaminated water with a minimum of maintenance. All
bearings of the pump shall be located above the water level.

In general pipe sizes 65 mm NB and larger are to be joined by butt welding and pipe work of
size 50 mm NB and below by socket welding/screwed connections. Joints at valves or
specialities shall be flanged for sizes 65 mm NB or large and screwed for sizes 50 mm NB
and below. All galvanised piping shall be joined by screwed connections. Minimum pipe
diameter selected for DS/SW/PW/Cooling Water System (along with branch pipes) shall be
32 NB. However, for dry fog DS system, the minimum pipe size shall be 20 NB.

Valves & Specialities shall be used to start, stop or regulate the flow. All valves/specialities
below 50 mm size in service water/dust suppression/ potable water lines should be plug
type. Gate/sluice valves shall be used for isolation of flow of pipe lines above 50NB and
Globe valves shall be used for regulating the flow. All gate and globe valves of size 65 NB
and large shall be bolted bonnet, outside screw, rising type with flanged ends. Valves of
size 50 NB and smaller shall be with screwed ends. Non-return valves shall be swing check
type. These valves will have a permanent ‘arrow’ inscription on its body to indicate direction
of motion of the fluid.

Strainer shall be of duplex type designed with 3 way valves so that one filter can be cleaned
while the other is in operation. Suitable vent and drain valves shall also be provided.
Screen opening area shall be at least four times the pipe cross sectional area. Pressure
drop in clean conditions shall not exceed 1.5 MWC at full flow.

The dust control and miscellaneous system to be supplied for limestone handling plant may
be clubbed with the dust control and miscellaneous system for coal handling plant under this
package.

Dust extraction system for Limestone Handling area:

Dust extraction system for limestone handling system shall be dry type comprising of
dust collection hoods, ducting, fans, bag filter and dust collection hopper. The limestone
dust collected in dust collection hopper shall be periodically emptied back to the
conveyor leaving the building.

Limestone storage area dust extraction system:

a) For dust control in limestone storage shed during stacking and handling of limestone,
roof extractors, ducting and collection hopper with bag filters shall be provided. The
dust collected in the dust collection hoppers shall be periodically emptied back to the
reclaim conveyor below the shed.

b) For the paddle feeder provided for the reclaim hopper below the limestone storage
shed, the dust extraction system comprising of suction hood, ducting and trolley
mounted dust collection hopper with bag filters shall be provided. The dust collection
hopper shall be periodically emptied back to the reclaim conveyor.

VENTILATION SYSTEMS
Mechanical Ventilation system

The air quantity for mechanical ventilation system shall be estimated based on equipment
and solar heat loads and the temperature rise inside the building. Necessary air filters shall
be provided to supply only clean air into building. Exhaust air shall be discharged at a
suitable height above building. The ventilation system generally consisting of adequate
number of supply and exhaust air fans, air filters, ducting along with 3 phase AC motor
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drives, electricals, supporting structures, approach/maintenance platforms, civil and
structural works and necessary accessories shall be furnished for ventilating the
underground portion of junction towers, underground conveyor tunnels. Exhaust fans shall
be provided for tripper floor, Toilets, Battery rooms. The exhaust fans for toilets and battery
rooms will be propeller type and for tripper floors will be axial flow type complete with rain
protection cowl and bird screen.

Pressurised Ventilation System

The pressurised ventilation system having adequate nos. of supply air fans with washable
metallic pre filters, HDPE fine filters, and self closing flap (gravity louver shutter), ducting
along with 3 phase AC motor drives, electricals, supporting structures, access /
maintenance platforms shall be provided in all MCC/switchgear room areas of limestone
handling plant to be furnished under this specification. The pressurized ventilation system
shall be designed considering 15 air changes per hour to maintain these areas pressurised
slightly above atmospheric pressure to prevent ingress of dust from outside

Air Conditioning System

Air conditioning system shall be furnished for control room area of main LHP control building
(if applicable) and in electrical buildings. It shall be designed considering the equipment heat
loads, solar heat loads, heat gain into the room, adequate no. of air changes etc. to maintain
a uniform temperature and relative humidity within the air conditioned areas.

2x100% capacity air conditioning units with air cooled condensers shall be provided on the
following basis.

a) For areas where air conditioning load is in the range of 5-15 TR, Non-ductable ceiling
mounted (cassette type) or wall mounted (high wall type) split air-conditioners of suitable
capacity along with adequate redundancy shall be provided.

b) Ductable split/packaged type A/Cs shall only be provided for control rooms where the
load varies in the range 15- 25 TR.

¢) Central air conditioning system shall be provided for control rooms where the load varies
in the range 25-60 TR.

Window ACs shall be provided for RIO room (if applicable). Supply and return air distribution
ducting complete with insulation, of resin bonded mineral wool equivalent of density at least
24 kg/m?® and thermal conductivity of max. 0.49 mw/em°C conforming to IS: 8183 including
supporting structures, approach/ maintenance platforms, civil and structural works and
necessary accessories shall be provided.

The Ventilation & A/C System shall conform to the latest edition of the following standards
and codes. Other internationally acceptable standards/codes, which ensure equal or higher
performance than those specified, shall also be accepted.

1S:3588 : Specification for electrical axial flow fans.

1S:2312 : Propeller type AC Ventilation fans

1S:3963 : Specification for roof-extractor units

1S:4894 : Centrifugal Fans

1S:655 : Specification for Metal Air Duct

ARI:210 : Standard for Unitary air conditioning equipment.
ARI:270 : Standard for application, installation and servicing of unitary
equipment.

1S:8183 : Specification for bonded mineral wool.

1S:661 : Thermal insulation for cold surfaces.

1S:4671 : Expanded polystyrene for thermal insulation purpose.
1S:8148 : Packaged Air conditioners
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Axial Fans

Design duty point of the fan shall match with the average value of maximum and minimum
flow rates of the fan in the stable operation zone. The speed of the fan shall not exceed 960
rpm for fan with impeller diameter above 450 mm and 1440 rpm for fan with impeller
diameter 450 mm and less. The first critical speed of rotating assembly shall be at least
25% above operating speed. Impellers shall be axial flow type and single piece cast
aluminum with aerofoil blades construction and shall be mounted directly on the motor shaft.
It shall be finished all over and balanced dynamically. Rain protection cowls will be designed
to suit wall exhausters/supply fans for protecting fans/motors from rain. It will be provided
with bird screen. Inlet cone or bell and outlet cone shall be provided as required. It should
be made of G.I. or M.S.

Centrifugal Fans

The fan units shall be centrifugal type with radial bladed impeller. For design, purpose out
door ambient temperature shall be taken as 50 deg.C. All fan mountings shall have
adequate arrangement for vibration isolation. The reverse flow through non-working fan
shall be prevented by dampers. The dampers shall be made out of 18 SWG MS sheets.
Design duty point of the fans shall match with the average value of maximum and minimum
flow rate of the fan in the stable operation zone. Split casing shall be provided on larger
sizes of fans. Casing drain with valves shall be provided wherever required. The impeller
shall have die formed curved blades fabricated out of MS heavy gauge welded to the rim
and back plate to have a non overloading characteristics of the fan. Rim shall be spun to
have a smooth contour. The impeller, pulley and shaft sleeves shall be secured to the shaft
by key and/or nuts. The impeller along with driven pulley shall be dynamically balanced.
Fan shaft shall be of EN-8 equivalent. The bearings shall be self-aligning heavy-duty ball or
roller bearings. They shall be adequately supported. They shall be easily accessible and
lubricated properly from outside

Metallic Filters

Metallic cleanable filters shall be provided as required. Max. air velocity considered shall be
2 m/sec. Metallic cleanable filters shall consist of V-fold galvanized wire mesh inter spaced
with a flat layer of galvanized wire mesh. The density of the filter medium shall increase in
the direction of airflow. Wire mesh edges shall be suitably hemmed to eliminate the danger
of abrasion during handling. Filter medium shall be supported on either side by galvanized
expanded metal casing. Filter frame shall be constructed from galvanized sheet of
thickness not less than 18 gauge.

HDPE Filters

HDPE filters should have an efficiency of 90% down to 5 microns. Velocity across the filter
shall be limited to 2.5 m/sec. HDPE filters shall be provided as required. To facilitate
periodic cleaning of filters by water washing, tap or service water connection near the filters
shall be provided.

High efficiency filter (for A/C purpose)

High efficiency filter (for A/C purpose). Filtration efficiency shall not be less than 99% down
to 5 microns. Pr. drop across the filter under clean condition shall not be more than 10 mm
w.c. The media of the filter shall be made from either special synthetic non-woven bond fiber
design or made from micro fiber glass media. It shall be supported with Gl wire mesh or
aluminum mesh and shall be housed in an aluminum sheet frame. It shall be of washable
type several times.
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Packaged Air-Conditioning Unit

PAC units shall be factory tested and assembled self contained units complete with
refrigerant compressor, coils, fans, insulation and wiring. Various parts of PAC units
wherever required shall be insulated with expanded polyethylene conforming to 1S:4671.
The PAC unit shall comprise of an evaporator (indoor air) blower section and an air cooled
condenser (outdoor air) section. Heavy gauge steel cabinet finished with paint of approved
colour, shall be used to house components of PAC. The evaporator and condenser coils
shall be arranged for direct expansion cooling and shall be formed of aluminum fins
mechanically bonded to seamless copper tubes and electrically tinned. The inter-connecting
refrigerant circuits shall comprise of hermetically sealed scroll compressor and motor with all
necessary isolation valves, with adjustable set point, sight glass, copper tubing and pipeline
ancillaries. The condenser coils shall be air cooled by propeller type fans complete with
safety guards. The condensing coils The evaporator air blower(s) shall be centrifugal
forward curved type belt driven by individual motor(s) and suitable for the external static
pressure. The fan assembly shall be isolated from the casing by anti-vibration mounts. The
fan/motor drive shall be capable of capacity adjustment by pulley changes within +15% of
design duty shall be suitably arranged to avoid radiant heat pick-up from solar sources.
Condenser capacity control shall be provided by means of fans and ‘head pressure’
sensing. High efficiency filters shall be provided in the main supply air duct and in the fresh
air connection to return air duct.

A separate cubicle shall be provided within the overall casing to house the thermostatic
controls, which shall be electric/electronic solid state, prewired and tested. The refrigerant
system shall be protected by pressure limiting devices, electric and thermal overloads and
unloading facilities to provide the required control range tolerances. A low voltage room
thermostat or RTD based temperature sensing device shall be provided for wall mounting.
The casing shall be fitted with all necessary coil drains and service connections/ entries.
PAC (duty/standby) units shall be selected manually and be ON/OFF switched. The units
shall be fully packaged and incorporate integral room air sensing control thermostats and
manufacturers work fitted safety interlocks. All controls shall be prewired to unit mounted
control/power terminal boxes.

Ventilation and Air Conditioning system ducting

All Gl sheet metal ductwork required for ventilation and air conditioning system shall be
furnished by the supplier. All ducts and plenums unless otherwise noted shall be
constructed out of standard quality galvanised steel sheet. All sheet metal ducts shall be
fabricated and installed in conformity to the requirements of IS: 655. Steel supports for the
ductwork shall be furnished as required. The thickness of ducting steel shall be 1 mm min.
For ducting with large size exceeding 1000 mm it shall be 1.2 mm. The flexible connection
between fan and a:o::m shall be on teflon impregnated canvas. The zinc coating on Gl
sheet shall be 275 gm/m

BELT SCALE

The Belt Scales shall conform to the latest edition of the following standards and codes.
Other internationally acceptable standards/codes, which ensure equal or higher performance
than those specified, shall also be accepted.

NEMA

NEC For electronic circuit enclosures.

1S:11547 Electronic weighing in motion system

The weigh scale shall be automatic and electronic type. It should be designed for continuous
automatic weighing, metering and printing of limestone flow. Each belt weigh scale shall
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4153

4.16.0

4.16.1

4.16.2

4.16.3

4.16.4

comprise of a belt weigh scale platform with minimum 4 nos. weighing idlers. It shall have
unitised construction for ease of installation and shall be fully floating type (without pivot
points). Minimum 4 nos. hermetically sealed load cells of precision strain gauge type shall be
applied in tension to support the weigh bridge. The load cells shall have 100% overload
protection and shall be structurally safe upto to 250% of rated belt scale capacity. Belt scale
shall be electronic microprocessor based with its program stored in non-volatile memory. It
shall be provided with self diagnostic features for trouble shooting of the entire belt scale
system. Fully automatic zero and span calibration facility shall be provided. The flow rate
indicator shall have minimum 4 digits. The flow totalizer should have 8 digits display scale
with reset facility. Complete belt scale system shall be suitable for 50°C ambient
temperature and 100% relative humidity. It shall be suitable for out door installation in a
dusty area. The electronic circuit enclosure, sensors housing shall be dust and watertight.
The electronic printed circuits shall be encapsulated with epoxy or other suitable material for
protection against dust and moisture. Minimum three years battery back up power failure
protection shall be provided.

Belt scale shall be designed for a range of 20% to 120% of rated capacity with an accuracy
of atleast (+) 0.25 percent throughout its range. Per two (2) belt weighers, the contractor
shall furnish one (1) necessary test load chain sets required for calibration and periodic
testing of the equipment. The test load chain shall be ‘two idler spaces’ longer than the
weighing length of the weighers and shall be complete with chain reset equipment with
weight adding reels of adequate size. The calibrated weight parameter length of the test
chain shall be stamped at a suitable location on the body of the equipment. Alternatively,
supply of test weights for calibration of belt scales is also acceptable.

IN-LINE MAGNETIC SEPARATOR AND SUSPENDED MAGNET

Inline Magnetic Separators shall be provided for continuous and automatic extraction and
discharge of tramp magnetic pieces from limestone being discharged from conveyors as
specified. The sets shall be complete in all respects with drives, magnets, inline belts,
hoppers, chutes, tramp-iron boxes and all electrical ancillaries like control panels etc.
Suspended Magnetic Separator shall be provided for picking up tramp magnetic pieces
buried under limestone from moving Conveyor.

Magnet core material shall be pure annealed iron or equivalent high permeability magnetic
material. The coil shall be of aluminum wire with class ‘H’ insulation, to limit the absolute
temperature of the winding to 140 deg. centigrade. The oil used for cooling the ILMS and SM
shall be silicon based.

The ‘Force Index’ i.e. the product of flux density in gauss and rate of change of flux density
w.rt. distance, at the bottom of falling material trajectory shall be 100,000 (gauss x
gauss/inch) minimum in hot condition for mounting height of 450mm in the conveyors
carrying uncrushed limestone & 400 mm in the conveyors carrying crushed limestone.
However, the strength of the magnet shall not be less than 1000 gauss in hot running
condition at distance of 450mm in the conveyors carrying uncrushed limestone & 400 mm in
the conveyors carrying crushed limestone. The minimum strength of the magnet shall be
1000 gauss at the specified mounting height at the centre of Belt width. Contractor shall
select magnet width to suit above. Characteristic curve of magnet with the value of flux
density varying between 50 mm to face of conveyor belt shall be provided. The cross
section of magnet shall be suitably designed to provide sufficient area for magnetising the
coil effectively covering full cross section of the discharge material. The magnetic separator
shall be located such that it picks-up tramp iron from limestone trajectory after it has been
discharged from head pulley.

The tramp magnetic pieces buried under limestone picked up by the magnetic separator
shall be discharged suitably to ensure that it falls into the tramp iron chute, which shall be
provided upto ground level. All conveyors with magnetic separator at head end shall have
non-magnetic SS pulleys. Head pulleys of all conveyors with in line magnetic separator at
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4.16.5

4.16.6

4.17.0

4171

4.17.2

4173

4174

head end shall be provided with SS shell and end disc. However, hub and shaft shall be of
same materials as in other pulleys (EN-8 or equivalent). The motor and the gear reduction
unit for driving the in-line belt shall be adequately sized with minimum 20% margin to avoid
any over loading during operation. Suitable zero speed switch shall be provided. No
Chain/belt drives shall be accepted. The belt shall be designed to withstand high
temperature at the bottom of the magnet and any serious damage due to the impact of the
sharp edges of the tramp iron. The belt shall be provided with rubber cleats spaced suitably.
The belt shall be of fire resistant grade.

The magnetic separator units shall be supported by suitable structural member from the top
by taking support from the operating floor beams with turn buckle arrangement to facilitate
the necessary adjustments during operation. Further, electric Hoists operated cross travel
arrangement shall be provided to move magnetic separator away to facilitate maintenance of
the conveyor discharge pulley/Belt. ON/OFF control push buttons with indicating lamps shall
be provided at the local station. The materials of chutes and hoppers associated with
magnetic separators above the drive floor shall be SS-304 in the magnetic zone. Other
chutes shall be of 1 mtr. sq. dimension and shall be made of MS. Chutes shall have poking
doors at all floors to clear jammed material.

Suitable arrangements shall be provided in the magnet for keeping the coil of the magnet dry
from atmospheric condensation when the magnetic separator is not in use. Protection
against high oil temperature in magnet shall be provided.

METAL DETECTOR

Metal detectors shall be provided at specified location to detect metallic objects in the
limestone stream. Metal detectors shall have high reliability with enough sensitivity to detect
25mm aluminum sphere below the burden of limestone in case of synthetic belting.
However, for steel cord belting the sensitivity shall be 35mm. It shall also detect other
metals, like brass, copper, stainless steel, manganese steel, bars, scraps etc. The
equipment shall have provision for automatic static calibration with adjustable sensitivity.

Metal detectors shall be completely solid state using latest state of art technology. It shall be
suitable for 50°C ambient and RH of 100%. The search sensor shall be protected from rain
and direct sunlight by means of a non metallic covering other than wood. Control unit shall
have adjustable controls for sensitivity, ON/OFF push buttons, resettable operation counter,
audio-visual alarms local remote selector switch and all other necessary controls for trouble
free operation of metal detector. It shall be suitable for mounting on wall, column, structure
etc. with IP-65 Degree of protection. It shall be constructed from FRP of thickness not less
than 2mm.

The coils shall be protected against being struck by an oversized material. The coils should
have adjustment for magnetite/iron in incoming limestone. It should ignore magnetite/iron
and shall distinguish between metal pieces and magnetite/iron. In order to counteract
interference from external sources such as motors, lightning and radio-transmitters, and to
nullify the effect of climate changes/aging, dual receiver coils are to be used. In order to
allow passing of steel cord belt and metal belt fasteners without giving alarm and at the
same time detecting tramps, suitable arrangements shall be provided. In case a few non-
magnetic idlers or non magnetic deck plates are required, the Contractor shall provide these.
However, these shall be metallic. Wood is not to be used. LED display of COAST COUNT
to indicate the number of pieces of tramp iron detected since last reset shall be provided so
that the operator is alerted for the pieces of tramps, if any, between tramp marker and coil
before restoring conveyor. TOTAL COUNT, which is not resettable, shall also be provided
on the same LED display on demand. The location of tramp metal pieces shall be indicated
by sand bag marker.

Fiber glass enclosure (with IP 65 degree of protection) shall be provided for all type of coils.
Local control panel shall be provided with IP:65 degree of protection.

LOT-IA PROJECTS TECHNICAL SPECIFICATION
FLUE GAS DESULPHURISATION (FGD) SECTION-VI, PART-B
SYSTEM PACKAGE BID DOC. NO. CS-0011-109(1A)-2

SUB-SECTION-I-M6

LIMESTONE Page
HANDLING PLANT 250f 73
(LHP)




CLAUSE NO.

TECHNICAL REQUIREMENTS g
NTPC

4.18.00

4.19.00

4.19.01

4.19.02

4.19.03

4.19.04

4.19.05

BOX FEEDER OR BULK MATERIAL RECEIVING UNIT OR TRUCK UNLOADING
SYSTEM OR SURFACE FEEDER:

The Box Feeder should be a robust, proven, above the ground for unloading from trucks/
self-tipping trucks or from loader shovels. The unit should be designed for rapid intake and
temporary live storage of material before transferring on to the crusher house. The intake
and onward discharge capacity to be 200 TPH per Box Feeder.

BUCKET ELEVATOR SYSTEM

General Requirement

The type (Centrifugal/Continuous) of the Bucket Elevator shall be chosen by Bidder for
the material and conditions specified. The Bucket Elevator shall be sized to handle the
design capacity at the specified material bulk density & maximum material size. The
equipment shall be complete with all necessary sub-systems and components and shall
be designed and supplied in conformance with the attached datasheets, site conditions,
specific Employer’s requirements and applicable International, National, State and Local
codes. The Equipment shall be complete in all aspects and all items required for
erection/smooth operation shall be in Bidder's scope, unless otherwise noted in
exclusions. Sizing of the equipment and components shall be the responsibility of the
Bidder, based on the service conditions specified.

Codes and Standards

All design, fabrication, testing, supply and erection, if applicable, shall conform to the
latest edition of all the relevant standards and regulations issued by the governing
bodies.

Bidder shall follow the applicable INDIAN/INTERNATIONAL codes by the following
organizations. EN European Norm

IEC International Electro technical Commission

ISO International Organization for Standardization

DIN German Institute for Standardization (To be used when no EN standards exist)
Other internationally acceptable standards/codes, which ensure equal or higher
performance than those specified, shall also be accepted. Nothing in this specification
shall be construed to relieve the contractor of the required statutory responsibility. In
case of any conflict in the standard and this specification, the decision of the Employer
shall be final and binding.

Design Requirement

Design Criteria

The equipment shall be designed for continuous twenty-four hour service. The
Equipment shall be designed for service in a heavy duty industrial application, handling
abrasive materials in a dusty environment.

The Bucket Elevator should be sized to handle the design capacity as indicated on the
Data Sheet with the minimum material bulk density and a maximum bucket filling of
75%.

Casing
Casing to be self-supported, dust-tight construction and capable of supporting head
shaft, drive, and service platform.

Head section is to be split and equipped with handles or lifting lugs for easy removal.
Access and inspection doors are to be provided.

Intermediate sections are to have a minimum plate thickness of 4 mm.

Boot section to be fabricated of minimum 6mm steel plate, with front and rear access
panels.

LOT-IA PROJECTS TECHNICAL SPECIFICATION SUB-SECTION-1-M6

LIMESTONE Page

FLUE GAS DESULPHURISATION (FGD) SECTION-VI, PART-B HANDLING PLANT 26 of 73

SYSTEM PACKAGE BID DOC. NO. CS-0011-109(1A)-2 (LHP)




ARG TECHNICAL REQUIREMENTS ﬂ%ﬂ%
A beam is to be provided in casing for servicing internal gravity take-up. The beam may
be located either in the boot section or intermediate section as applicable.

4.19.06 Buckets
Size, capacity and type of buckets and appropriate reinforcement necessary for the
application shall be adequately sized. Provide pin holes in bottom of buckets for air
relief, as necessary, when handling materials such as Lime stone or gypsum. Bucket
width is to be a minimum of four times the maximum particle size.

4.19.07 Belting
Belting shall be provided as specified else where in the specification..

4.19.08 Pulley
Drive and guide pulleys shall be provided as specified else where in the specification
and shall be at least the minimum recommended for belt conveyor pulleys.

4.19.09 Head Shaft and Bearings
The bearings on head shaft to be antifriction type with one bearing fixed and the other
expansion. All bearings are to have an Liolife of 60000 hours.

4.19.10 Foot Shaft and Bearings
The tail shaft is to be of hardened steel with tool steel sleeves operating in heat treated
white iron bearings. All bearings are to have an L1 life of 60000 hours.

4.19.11 Take-up
Take-up shall be screw or internal gravity type with guide rails and weights included.

4.19.12 Drive
Bucket elevator drive should be sized as follows:

Minimum power for drive, either:
100% bucket filling @ minimum material bulk density, or
75% bucket filling @ maximum material bulk density, whichever is greater.

41913 Inspection and Access Doors
Inspection doors and access doors shall be loose-hinged type with quick-opening jamb
bar fasteners and gaskets enclosed and retained in the door. Access doors shall be
1.5m minimum.

4.19.14 Dust Vent
A dust collecting vent in the head section and boot section shall be furnished with drilled
flanges. Bidder quote is to include recommended vent volumes for the boot and head
sections of the elevator. The Pick-Up velocity shall not be greater than 2.5m/sec.
4.19.15 Drive Equipment
The Drive Equipment for Bucket Elevator shall be as specified else where in the
specification.
LOT-IA PROJECTS TECHNICAL SPECIFICATION SUB-SECTION-1-M6
FLUE GAS DESULPHURISATION (FGD) SECTION-VI, PART-B HANDLING PLANT o e,
SYSTEM PACKAGE BID DOC. NO. CS-0011-109(1A)-2 (LHP)




TECHNICAL REQUIREMENTS L riL
CLAUSE NO. NTPC
DATA SHEET for each of above system and equipment is as below :
DATA SHEET: BELT CONVEYOR
1.0.0 GENERAL
110 Design Capacity 110% of rated (guaranteed) capacity for all
conveyors.
1.20 Maximum slope 16 deg
1.3.0 Max. belt Sag between idlers 2%
140 Minimum Radius
0] Concave curve 250 m (In case of travelling trippers, the
requirement of minimum radius shall be
decided based on the space availability)
(ii) Convex Curve 50 m
15.0 Limestone Parameters As specified elsewhere
200 DESIGN & CONSTRUCTION
210 Belting
211 Type Synthetic Fabric of Nylon / Nylon
212 Cover Grade a) Flame test : Conforming to 1SO:340
b) Drum Friction and Electrical Surface
Resistance Test: Conforming to
Canadian standard association CAN /
CSA M-422- M87 Grade - C.
213 Cover Thickness (without -ve Synthetic belting Steel Cord
tolerances).
(@) Face 5.0 mm (min.) 8.0 mm (min.) (Inclusive
of steel or fabric breaker)
(b)  Bottom 2.0 mm (min.) 6.0 mm (min.) (Inclusive
of steel or fabric breaker)
214 No. of plies Minimum 3
215 Drive Arrangement Snub drive
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DATA SHEET : BELT CONVEYOR
216 Factor of Safety - 10 (Minimum) for N-N belt.
- 7 (minimum) for Steel Cord Belt.
29T Normal Working tension at design Less than 80% of max. allowable working
capacity tension
220 Idlers
2.21 Type
(a) Carrying Three roll, 35 degree troughing,
2 degree forward tilt

(b) Return Single Roll, For conveyors upto 400 m c/c
length. Two roll with 10 degree angle for
conveyors more than 400 m c/c length

(c) Loading point Impact type

222 Spacing

(@) Carrying idlers 1.2 m (0.6 m for convex curves).

(b) Returnidlers 3.0 m (for convex curves not more than 1.5
m.)

(c) Loading point Minimum six (6) with 400 mm spacing.

(d)  Self-aligning troughing idlers At 10 m distance from head & Tail pulleys with
intermediate spacing 15m

(e)  Self - aligning return idlers At 10 m distance from Head & Tail pulleys
with intermediate spacing 20m. (Not required
for conveyors more than 400m c/c long where
2 roll return idlers are provided).

223 Bearings

(a) Carrying Ball Bearings of deep groove type or seize
resistance type of min. 30 mm size, lubricated
for life.

(b) Return Ball Bearings of deep groove type or seize
resistance type of min. 20 mm size, lubricated
for life.

224 Material
(@) Roller ERW Steel tube min. wall thickness 4.0 mm
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(b)  Spindle EN- 8 or equivalent.

2:30 Belt Cleaners

2.31 External Spring loaded scraper type cleaner with
modular, segmented and replaceable PU
blades with separate main-cleaner & pre-
cleaner etc.

232 Internal V-Plough type, mild steel flats with hard
rubber strips.

240 Belt Take up

241 Type Automatic Gravity Type.

242 Location In relation to the drive to keep belt tension at
minimum.

243 Take-up travel To suit all operating conditions or (2.5% for
synthetic belt and 0.5% for steel/cord belt) of
conveyor center to center length whichever is
larger. Further the initial location of take-up
shall be decided in such a way that it is
possible to carryout min. two (2) nos.
Vulcanizing Joints without adding any external
belt.

250 Hold Back Device Integral with gear Box

26.0 Pulleys

2.6.1 General (for all types of Pulleys)

Pulley shaft diameter Margin of minimum 20% shall be Considered
on maximum tension at design capacity for
arriving at the shaft dia.

262 Drive Pulleys

(1) Lagging Hot lagged with vulcanized natural rubber

(2)  Lagging thickness 12 mm thick grooved in diamond pattern with
grooves 6 mm wide x 6 mm deep

(3)  Minimum angle of wrap 210° degrees

(4)  Maximum Qut of roundness 0.5% of nominal diameter

26.3 Other pulleys

(1) Lagging Hot lagged with vulcanized natural rubber

(2)  Lagging thickness 12 mm thick plain
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264 Rubber for lagging

(1) Type Natural rubber blended with styrene
Butadiene rubber.

(2) Hardness 55 to 65 durometer (Shore A)

(3) Elongation Over 300%

(4)  Strength 160-245 rmxo_jm

(5)  Abrasion loss 250 mm3 (max.) as per DIN 53516

(6)  Specific Gravity Max. 1.5

(7)  Adhesion Strength 10 kg/em (minimum)

265 Bearings for Pulleys

(1) Type Heavy duty roller type

(2) Casing Horizontal Split Type

(3) Sealing Dust tight with double labyrinth seals.

(4)  Lubrication Greasing arrangement with conical head
shape nipples.

266 Pulley Material Mild steel conforming 1S:226 / IS : 2062
267 Shaft Material Forged Steel shaft EN-8 or equivalent
material.
270 Belt Protection Equipment
271 Emergency Stop Switch System

(1) Type Pull chord type (manually reset)

(2) Location Both sides of conveyor for entire length

(3) Spacing Approx 30 m

272 Belt Sway Switches

(1) Type Limit switches snap action.

(2) Spacing One pair at 50m interval (Minimum two (2)
pairs)

273 Zero Speed Switches

(1)  Type, Location

Proximity switch, mounted on Bend pulley of
GTU.
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28.0 Drive Motors
2.8.1 Type Three Phase Squirrel Cage Induction Motors
282 Mounting (for conveyors) Base mounted
283 Continuous motor rating (Name plate 120% of actual power requirement at motor
rating) at 50°C Ambient output shaft at design capacity.
290 Conveyor Bridges
291 Walkways
(@) Construction Chequered plate with antiskid arrangement.
Chequered plate steps shall be provided
where conveyor slope exceeds 10 degrees.
(Totally sealed so that no water falls down
while washing.)
(b)  Central walkway width 1100 mm
(c)  Side walkway width 800 mm (for single conveyors, the width of
side walkways shall be 800 mm on one side
and 1100 mm on the other)
292 Side Windows
(@) Spacing (Center to center) 25.0 m on each side (in staggered fashion)
(b) Size 12mx15m
(c)  Window material Refer Civil Section
2.10.0 Trestles
2.101 Spacing of monkey ladders on

trestles

(@) Where height of conveyor

gallery (walkway level) is 10

m or more.

() Where height of conveyor

: On every trestle

: On alternate trestle

gallery (Walkway level) is
less than 10m.
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DATA SHEET: BRAKES AND CLAMPS
1.0.0 GENERAL
1.1.0 Brakes (i) For decelerating of conveyors & rotating
equipment’s.
(i) Brakes are mandatory for H.T. drives
involving scoop type coupling.

1.2.0 Rail Clamps For various mobile equipment travelling on
rails.

2.0.0 DESIGN & CONSTRUCTION REQUIREMENT

210 Brakes

211 Type Electro Hydraulic Thruster brakes A.C.
operated or Disc brakes.

21.2 Braking Torque Adjustable from 0 to 100% of rated braking
torque.

213 Brake Shoes Operated directly by spring

214 Shoe lining Asbestos with interwoven brass wires.

215 Max. Temperature for shoe lining 200 degree C.

2.16 Thrustor Class-B insulation, IP-65 protection.

220 Clamps

221 Rail Clamp support Independent from the rails.

222 Limit Switches “ENGAGED” & "DISENGAGED” signals.

223 Clearance between Rail clamp face & Minimum 50 mm

Rail surface

224 Material for Rail clamp Mechanism Forged steel

225 Thruster Class-B insulation, IP-65 Protection

226 Type Electro hydraulic thruster, manual
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DATA SHEET: MONORAILS AND HOISTS
1.0.0 GENERAL
11.0 Functional Requirement : To transfer equipment's to maintenance
area or outside the building.
2.0.0 DESIGN & CONSTRUCTION REQUIREMENT
290 Hoists
211 Drive
0] More than 2.0 tonne or more than Motor driven for both travel & lift.
10.0 m lift or hoists coming out-side
the buildings
(i)  Other hoists including the hoists for Manual for both travel & lift.
handling takeup pulley and takeup
weight
21.2 Maximum trolley travel speed for electric 15m/min
hoists
21.3 Maximum Hoisting speed for electric hoists 6 m/min
214 Drive Motors SQIM, Separate for travel & lift
215 No. of starts for drive motor 150 starts/hr at 40% CDF
21.6 Wire Rope
0] Type/Construction Pre-formed type, hemp cored, regular lay
6/36 construction
(ii) Breaking Strength 160-175 kgf/sq. mm
217 Bearing
0] Type Ball/Roller bearing
(ii) Life 20 years
21.8 Brake Electro Mechanical type with asbestos
lining.
21.9 Load Hook Swiveling type forged circular shank
section.
21.10 Duty Class -2
220 Monorail location/layout
221 Cross section | beam
222 Distance between C/L of monorail & C.G. of Maximum 500 mm
equipment to be lifted
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223 Power Cables Support Festoon type arrangement
2.3.0 Manual Hoists
2.3.1 Maximum manual effort for operation. 30 kg
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DATA SHEET: CHUTES AND HOPPERS
1.0.0 GENERAL
1.0.1 Limestone Parameters As specified elsewhere
200 DESIGN & CONSTRUCTION
21.0 Chutes & Hoppers
21.1 Minimum Valley Angle 60 degrees
212 Material :
(@) Chute work
(b)  Sliding zones & adjacent sides 20 mm thk. TISCRAL / equivalent
(c)  No striking/ Non sliding zones 10 mm thk MS
(d) Chute with valley angle 80 degree All four sides of 20 mm thk.
and above TISCRAL/equivalent material
(e) Inthe zone of magnetic field of ILMS  SS-304 10 mm thk.
(chute above floor over which ILMS
is suspended)
) In the zone of flap gates 20 thk TISCRAL/ equivalent material
(9) Discharge Hoods over head pulleys 4 mm thk M.S. with rubber curtain
214 Inspection Doors Hinged & leak proof construction (min.
size 350 x 450 mm)
215 Chute Construction
(@) Corners One face of removable bolted flange
connection
(b) Joints Bolted Flange joints of dust tight construction
(c) Bolt size Min. M-16
(d) Bolts spacing Not more than 125 mm C/C
(e) Fixing Arrangement Bolts with plain spring washers
220 Skirt Boards
2.2.1 Length Entire feeding chute shall be extended
minimum 3 m ahead of front edge of
chute & 500 mm beyond rear edge of
chute.
222 Height Not less than 750 mm
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223 Width 2/3 of belt width
Side plate Min. 10 thk TISCRAL/equivalent
Top cover 6 mm thk M.S.
2.3.0 Flap Gate
2.3.1 Type Linear actuator operated, 2 position
23.2 Travel 60 to 70 deg. (with limit switches on both
sides).
2.3.3 Automatic operation
0] Drive Dust tight motor driven with suitable
linkages
(ii) Minimum Actuator Rating 2500 kg with 1 m lever arm
(iii) No. of Operation / Hr 15 (with 10 consecutive switchings)
(iv) Protection Travel and Thrust dependent limit
Switches.
244 Manual Operation
(@) Maximum effort Convenient for single operator by
declutchable hand wheel regardless of
electrical power.
(b) Minimum Hand wheel Diameter 500 mm
24.5 Flap gate shaft
0] Diameter minimum 150 mm
(ii) Material EN-8
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DATA SHEET: DRIVE EQUIPMENT
1.0.0 GENERAL

11.0 Continuous Motor Rating (Name Plate Rating) at 50
Degree Centigrade Ambient temp. for Electric Motors

a) For conveyors of belt conveyor systems

b)  Mobile trippers travel drive, mono-rail hoists
(travel and hoisting), various pumps of DS
systems, service water systems, cooling water
system, potable water system and Ventilation
Fans

losses of down the line equipment’s of the drive train.

200 DESIGN & CONSTRUCTION REQUIREMENT
210 Gear Box
211 (a) Below 40 kW

(b) Equal to and Above 40 kW

212 Service Factor

21.3 Ambient temperature for Thermal rating
214 Mounting

215 Output Rating

*120% of actual power at drive
motor output shaft at specified
design capacity

*110% of actual power
requirement at drive motor
output shaft at guaranteed
(rated) capacity.

*The actual power at drive motor output shaft shall be calculated after considering all the

TYPE

Helical, worm, bevel as per
requirement without cooling coil

Helical / bevel helical without
cooling coil

As per accepted engineering
practice / manufacturer's
recommendations .

50" C Minimum

On Machined/Ground Surfaces

a) For belt conveyor systems @
Service factor X {1.2 times the
actual power requirement at
drive pulley shaft at design

capacity}

b) For other equipment @
Service factor X {1.2 times the
actual power requirement of the
driven equipment }

@ Service factor shall include all the components considered by the supplier and should
be clearly indicated in manufacturer’s gear box selection catalogues.

216 Duty 24 Hrs. Continuous

217 Rating Not less than motor name plate
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rating

21.8 Thermal Rating Corresponding to 50 Deg
ambient Temp and in any case
shall not be less than motor
rating.

2.2.0 Flexible Couplings

2.2.1 Type Geared coupling.

222 Rating Not less than motor rating.

2.3.0 Fluid Couplings For all motors having rating
more than 40 kW.

2.3.1 Type

(@) L.T.Motors Traction type
(b) H.T. motors Scoop tube type.

23.2 Rating Not less than motor nameplate

rating
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CLAUSE NO. NTPC
DATA SHEET: LHP BUILDING

1.0.0 GENERAL

11.0 Under ground Junction tower (JT) RCC

1.2.0 Over ground Junction tower Steel Construction

1.3.0 Control/MCC rooms RCC

200 DESIGN & CONSTRUCTION REQUIREMENT

210 Junction tower & Crusher House

21.1 Space requirement To accommodate all equipments drive
units, head/ tail ends of conveyors transfer
chutes etc. and to provide adequate space
for maintenance.

21.2 Floors RCC construction with facility to wash the
floors. Min. slope of 1:80 for floors in JTs
shall be provided towards drain pipes.

21.3 Walls/Enclosure Permanently colour coated cladding

214 Stairs Steel construction with minimum 1000 mm
width.

215 Doors & Windows Steel construction

216 Monorails Capacity as per equipment installed

217 Drainage From each floor to drain pit suitable to
handle limestone slurry.

21.9 Vertical bracing Only along four sides.

21.10 Maintenance platform with handrails. Chequered plate floors Min.1500 mm wide

21.11 Flooring 50 mm thick metallic hardener like ironite
floor finish.

2112 Level of ground floor 500 mm above ground level.
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CLAUSE NO. NTPC
DATA SHEET: TRAVELLING TRIPPER
1.0.0 GENERAL
11.0 Mobile Tripper Motor driven type rail mounted.
1.2.0 Bunker Sealing Arrangement Sealing belt type.
200 DESIGN & CONSTRUCTION
21.0 Mobile Tripper
211 Mounting Rail mounted on rails (90 Ibs/yard) with
double flanged wheels.
21.2 Drive Motor driven with suitable gearbox.
Suitable for minimum 60 starts/hours.
21.3 Pulleys
(@) Head & Bend Pulleys As specified elsewhere
214 Brakes AC operated electro hydraulic thruster type
on either side of tripper.
21.5 Clamps Em::m_ Rail clamps on either side of
tripper.
216 Walkways Both sides of tripper, 800 mm wide each
220 Bunker Sealing Arrangement
2.2.1 Sealing Belt
(@) No. of plies Minimum two
(b) Top/Bottom cover Thickness 5 mm/5 mm (Fire Resistant)
(c) Width At least 100 mm more than bunker slot.
222 Guide Rollers As per requirements.
223 Bunker Slot
(@) Width As per tender drawing

(b) Cross bars over the slot opening

12 mm x 50mm MS grating
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CLAUSE NO. NTPC
DATA SHEET: DUST CONTROL & MISCELLANEOUS SYSTEM
1.0.0 GENERAL
1.1.0 Dust Control Dust extraction system
1.2.0 Miscellaneous systems Service water system, Potable water
system, Cooling water system, sump
pump and DE system pumps
200 DESIGN REQUIREMENT
21.2 Pumps 2x100% for water
2.6.0 Service Water System
2.6.1 Water connections
(@) Conveyor Galleries every 50 m
(b) Junction towers Min. 1 no. at every floor
26.2 Connection details 32 NB plug valve
26.3 Hose pipes with hose reel One in each building of 25 mtr. Length
with nozzle
2.7.0 Potable Water System
2.7.1 Pumps 2 X 100% electric motor driven
272 Water connections
a) Junction towers Minimum one (1) no. at each floor
(b) Tripper floor Minimum one (1) no. at every tripper
bay.
3.00 CONSTRUCTION REQUIREMENTS
3.1.0 Water Supply Pumps for SW/PW/CWI/DE
3.11 Casing Axial oq.qma_m__w split with drain & vent
connection
3.1.2 Impeller One piece, keyed to shaft along with
locking device
3.1.3 Shaft Critical speed atleast 20% away from
operating speed
3.14 Shaft sleeves At bearings & stuffing boxes.
3.1.5 Bearings Antifriction type
3.1.6 Wearing rings Renewable type (preferable)
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3.1.7 Pump speed Below 1500 rpm for capacity more
than 10 m*hr.
3.1.8 Head flow characteristics Suitable for parallel operation.
319 Materials
(@) Casing Cast Iron to 1S:210, FG 260
(b) Impeller Bronze conforming to Gr.l of 1S:318
(c) Impeller Wearing ring Bronze conforming to Gr.l of I1S:318
(d) Casing Wearing ring Bronze conforming to Gr.l of I1S:318
(e) Shaft Medium carbon steel
() Shaft sleeve Stainless steel conforming to AlISI-416
hardened.
(9) Gland packing Impregnated teflon
320 Sump Pumps
321 Type Wet pit type vertical shaft
322 Duty Capacity to :.m:a_m large solids or
unscreened liquid.
323 Materials
(@) Casing and rotor housing Ni-Cast Iron (350 BHN)
(b) Rotor Ni-Cast Iron (350 BHN)
(©) Shaft Medium carbon steel
(d) Gland Bronze
) Wearing rings Stainless steel
() Shaft enclosing tube Carbon steel
3.3.0 Pipings & Fittings
3.3.1 Joints
LOT-IA PROJECTS TECHNICAL SPECIFICATION SUB-SECTION-1-M6
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(i) Pipe to pipe
Pipe size <50 NB Socket welding/screwed
Pipe size > 65 NB Butt welding
(ii) Pipe to valves
Pipe size <50 NB Screwed
Pipe size > 65 NB Flanged
3.3.2 Isolation of flow Plug / Gate / Sluice valves
3.33 Regulation of flow Globe Valve
3.34 Valves
()] Size > 65 NB Bolted bonnet outside screw rising
type.
(iii) Size <50 NB Union bonnet with screwed ends for
Globe valve & screwed ends for plug
valve
3.35 Materials for Pipework
(@) For sizes 200 NB and Larger ERW carbon steel pipes to API-5L-
Gr.B/IS:3589 with minimum thickness
6.35 mm
(b) For sizes 150 NB to 65 NB ERW carbon steel black pipes to
1S:1239 (Part-Heavy class).
(c) For sizes below ERW carbon steel galvanized pipes to
1S:1239 (Part-l1) Heavy class.
65 NB
3.36 Materials for Valves & Specialities

(a)
(i)

(ii)
(i)
(iv)

(vi)
(@)

Cast Iron Valves

Body and bonnet

Disc for non- return

Seating surfaces and rings
Hinge pin for non return valves
Stem for gate and globe valves
Back seat bush

Gun metal valves (50 NB & below

and upto a working pressure of

65 NB and above

Cast Iron to 1S:210, Gr.FG-200

Cast Iron to 1S:210, Gr.FG-200 valves
13% chromium steel

Stainless steel type AISI-316

13% chromium steel

13% chromium steel
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(i)
(ii)
(b)
(i)
(ii)
(€)

(i)
(iii)
(iv)

(vi)

(vii)
(i)
(ix)
(d)

(ii)
(i)
(iv)
(v)
(e)

(i)

10 kg/cm2 (g))
Body

Trim

Duplex Strainer

Body

Strainer

Pressure Gauge/Switch (to be
provided with isolating valves,
gauge cock, snubber and
syphon)

Dial size

Accuracy

Bourdon

Block

Movement

Case and Bezel

No. of contacts
Type of contact
Degree of protection

Solenoid valve (to be provided
with isolating valve)

Type

Diaphragm
Body

Pressure
Protection Class

Flow Switch (to be provided with
isolating valves)

Body

Gun metal to 1S:318, Gr-2.

Gun metal to 1S:318, Gr-2.

MS fabricated

Stainless steel type element AlSI-316

150 mm

(+/-) 1% of range span

AISI 316 SS

AISI 316 SS

AISI 316 SS

Die cast Alum. Weather proof case
stove enameled block with screwed
type inner bezel of ABS plastic and
glycerin filled.

2NO+2NC

Adjustable throughout the range.

IP. 65

2/2 way Diaphragm type pilot
operated

molded synthetic rubber
Forged brass / SS
0.5 to 10 kg/cm? (g)

IP 65

Forged steel
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A
Nec

(ii) Extension Rod/wire

(iii) Sleeve and Sleeve pipe
(iv) Cover

(v) Max. working pressure

(vi) Repeatability
(vii) No. of contacts
(viii) Type of contact
(ix) Protection class
() Level Switch

(i) Type

(ii) Displacer

(iii) Wire rope

(iv) mmq_:o Housing Spring and sleeve

pipe
(iv) Cover
(v) No. of Contacts

(vi) Type of Contact

(viii) Protection class

(9) Level gauges
(i) Type
(ii) Accuracy

(ii)  Material of construction

SS-304

SS-304

Die cast aluminum

10 kg/em? (g)

+ 0.5%

2NO +2NC

Adjustable throughout the range.

IP-65

Displacer operated magnetic type
SS-316
SS-316

S5 -316

Cast Aluminum
2NO+2NC
Adjustable throughout the range.

IP-65

Float type mechanical gauge with
arrow scale

(+/-)1% of full scale range

(aa) Float & Guide wire 316 SS

(bb) Elbows Suitable grade of SS

(cc) Housing Mild Steel

(dd) Cable fastener SS 304

(h) Dry Fog Dust Suppression

Nozzles

()] Type Fogging, non-clogging type

SUB-SECTION-I-M6
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ARG TECHNICAL REQUIREMENTS ﬁ%ﬂ%
(ii) Material Stainless Steel
(iii) Nozzle housing To ensure protection of nozzle against
damage.
(i) Y Strainer
(a) Body SS 304
(b) Plug SS 304
(c) Filter Element SS 316, 60 mesh
SUB-SECTION-I-M6
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DATA SHEET: VENTILATION SYSTEM
1.0.0 GENERAL

1.1.0 Mech. Ventilation System To provide ventilation using
fans for specified areas.

111 No. of air changes per hour

(@) For over ground building Not less than 10 supply air
changes

(b) For under ground building Not less than 15 supply air
changes and 7 exhaust air
changes

11.2 Equipment

(1) Underground tunnel Centrifugal fans/Axial fans
(2) All other places Axial fans, roof ventilators

1.3.0 Air-conditioning system

1.3.1 Temperature to be maintained 24 +1deg.C

1.3.2 Humidity to be maintained 60 £ 5% relative humidity

133 Fresh Air intake Minimum 1.5 air changes
per hour.

1.34 Equipment 2 x 100 % roof mounted
package AC units along with
ducting etc. and 2X100%
window AC

14.0 Outside Ambient Conditions As per weather data given in
project synopsis

200 DESIGN & CONSTRUCTION

210 Axial Fans

211 Capacity 10% more of actual
requirement

212 Head 20% more of actual
requirement

21.3 Speed

(a) Impeller dia above 450 mm Max. 960 rpm
(b) Impeller dia less than or equal to 450 mm Max. 1440 rpm

(c) Critical speed

25% above operating speed.
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ARG TECHNICAL REQUIREMENTS ﬂ%ﬂ%
220 Centrifugal Fans
2.21 Capacity Aoﬁu. more of actual
requirement
222 Head No_u\c. more than actual
requirement
223 Speed Max. 1500 rpm
224 Outdoor temperature 50 deg.C.
225 Rating Continuous
2.3.0 Packaged Air-Conditioning Unit
2.3.1 Type Roof top mounting
232 Service/application Continuous, round the clock
2.3.3 Capacity
(i) TR Suitable
(i) CFM Suitable
234 Type of compressor Hermetically sealed scroll
compressor
2.35 Condenser Air cooled type
2.3.6 Fan Forward curved centrifugal
fan
2.3.7 Filter High efficiency filter
2.3.8 Cooling Cail
(a) Type Direct Expansion
(b) Material Copper
© Fins Wﬁ_ucsﬂ,_m:ar._z,_ mechanically
2.3.9 Refrigerant Piping Copper
2.3.10 Insulation for PAC parts Expanded polyethylene of
density at least 15 kg/m?.
240 Filters
24.1. Metallic Filters
(1) Max. air velocity 2m/s.
242 HDPE filters
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(1) Efficiency 90% down to 5 microns
(2) Max. velocity 25m/s
(3) Testing As per BS 2831/ Sqv.
243 High Efficiency Filter
(1 Efficiency 99% down to 5 microns.
(2) Pr. drop across 10 mm W.C.
(3) Testing As per BS 2831 / Sqv.
25.0 Insulation for A/C Ducting Resin Bonded Mineral wool
"~ as per 1S:8183
251 Density 24 kg/m?
252 Thermal conductivity 0.49 mw/cm deg.C
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DATA SHEET : BELT SCALE

1.0.0 GENERAL

11.0 Ambient Temperature 50°C

1.2.0 Relative Humidity 100%

200 DESIGN & CONSTRUCTION

21.0 Type Electronic load cell type

220 Operation Microprocessor based fully automatic

2.3.0 No. of floating idlers Minimum four (4)

240 Load Cells

241 Type Strain gauge type hermetically sealed

242 Minimum Nos. Four (4)

243 Overload protection 100 % of rated belt scale capacity

244 Structural capacity 250 % of rated belt scale capacity

250 Flow Rate Indicator Electronic Digital Display Minimum 4 digits

26.0 Flow totalizer 8 digit display with reset facility.

27.0 Accuracy For mq.:__d range of 20% to 120% of rated
capacity
Minimum + 0.25%

28.0 Calibration

2.8.1 Automatic Zero & span calibration

282 Manual With test load chain

(@) Test load chain length Two idler spaces more than weighing
lengths
(b) Chain reel equipment Complete with weight adding facility.
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DATA SHEET: ILMS/SM
1.0.0 GENERAL
11.0 Type In line or suspended magnet
type as specified.
200 DESIGN & CONSTRUCTION
21.0 In-line Magnetic Separator / Suspended Magnet
21.1 (a) Location of ILMS Over discharge pulley.
(b) Location of SM Over Conveyor (as per tender
drawing)
21.2 Force index (As defined earlier) Minimum 100,000
21.3 Strength of magnet at the specified mounting height 1000 gauss.
214 Mounting height Mounting height of In Line
Magnetic Separator and
Suspended Magnet shall be
450mm in the conveyors
carrying uncrushed limestone &
400 mm in the conveyors
carrying crushed limestone
(between top of conveyor belt &
surface of magnetic separator)
215 Magnetic Separator Belt
0] Drive Unit Adequately sized with 20%
margin.
(ii) Belting Suitable to withstand high temp.
& impact of tramp iron. (FR
Grade)
(iii) Discharge Into Tramp iron chute.
220 Tramp Iron ltems

0] MS cube of 20 mm size

(ii) Brake shoe of Railway Wagon (Cast Iron 15
kg.)

(iii) MS plate of 250 x 250 x 100 mm size.
(iv) Shovel Teeth and spikes.
Material

Size

Carbon Steel

Typical
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ARG TECHNICAL REQUIREMENTS ﬂ%ﬂ%
(v) MS round bar of 50 kg with L/D ratio not
exceeding 5.
230 Control
Inline Magnetic Separator / Suspended Magnet Local and remote
24.0 Electric Supply 415V, 3 phase, 50 Hz input Silicon Rectifier units
250 Location of silicon rectifier unit Nearby control/MCC room
26.0 Handling Arrangement for inline  Magnetic
separator/Suspended magnet
(@) Height adjustment With turn buckle arrangement
(b) Cross-travel Electric Hoist operated cross
travel facility.
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DATA SHEET: METAL DETECTOR
1.0.0 GENERAL
11.0 Type Coil type
2.0.0 DESIGN & CONSTRUCTION
21.0 Sensitivity - 35 mm Aluminum sphere below limestone
for steel cord belting.
- 25 mm aluminum sphere below limestone
for synthetic belting
220 Enclosure Fiber glass
2.3.0 Control Through local control panel.
240 Calibration Provision for automatic static calibration with
adjustable sensitivity.
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DATA SHEET: LIMESTONE SAMPLING UNIT

1.0.0 GENERAL

11.0 Type Automatic

200 DESIGN & CONSTRUCTION

21.0 Codes & Standard ASTM C-50

220 Uncrushed feed limestone size (-) 250 mm

2.3.0 Crushed feed limestone size (-) 20 mm

3.00 CHUTES

3.3.1 Min. angle 60 deg

3.3.2 Cross section Squarefrectangular with
rounded corners.

3.3.3 Joints Bolted flanges with 6 mm thick
standard grade  neoprene
gasket.

4.0.0 CRUSHER

441 Uncrushed (as received) feed limestone size (-)250 mm

442 Crushed (as fired) feed limestone size (-) 20 mm

443 Output size ASTM C-50

443 Stages of size reduction Single stage crushing

5.0.0 BELT FEEDER

5.5.1 Belt Flanged type, FR grade

552 Pulleys Rubber lagged head pulley

553 Drive Electric Motor
SUB-SECTION-I-M6
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DATA SHEET - PADDLE FEEDER
1.00.00 GENERAL
1.01.00 Type of paddle feeder Mobile, Rotary plough
1.02.00 Input limestone parameters As described elsewhere in the
specification
1.03.00 Location Underground below ground
hopper (Limestone storage
shed)
2.00.00 DESIGN & CONSTRUCTION
2.01.00 Paddle Wheel
2.01.01 No. of paddle wheel vanes Suitable
2.01.02 Material for Vane liners TISCRAL / SAILHARD /
LSLASQ7 (Replaceable)
2.02.00 Drive Arrangement
2.02.01 Paddle Wheel Step less Hydraulic drive
2.02.02 Feeder Carriage & flexible coupling Electric Motor with gear box
OR
Hydraulic Drive
OR
Electric geared Motor
2.02.03 Minimum No. of starts per hour for drive chain 15 Starts/hour (with minimum 10
equipment consecutive starts)
2.02.04 Paddle wheel speeds Step less variable
2.03.00 Paddle Feeder Rails
2.03.01 Size 90 Ib/yard
2.03.02 Support Arrangement To be mounted on supporting
structure of conveyors with
continuous support below rail.
2.04.00 Feeder Carriage wheels
0] Nos. Suitable
(ii) Type Double Flange
(iii) Bearings Sealed type
2.05.00 Anti Collision Device Mechanical and Infra red type
2.06.00 Cable Tray Height & width Min. 300 mm above floor & 300
mm wide all along the length of
storage shed hopper on both
sides.
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2.07.00 Control Local
2.07.01 Location of Control Panel On the feeder carriage
2.08.00 Idlers for conveyor Belt As per relevant Sub-section for
Belt conveyor system
2.08.01 Spacing of carrying idlers in the loading zone of paddle 600 mm (maximum)
feeders
2.09.00 Chute work and hopper 20 mm thick TISCRAL /
SAILHARD / LSLASO7
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DATA SHEET - LIMESTONE CRUSHER

1.0.0 GENERAL

1.1.0 Type Hammer Mill type crusher

130 Material to handle Limestone

1.4.0 Feed Size (-) 2560 mm, occasionally 1-2%
of 400mm size

1.5.0 Product size To suit limestone pulverizer and
system , minimum 90%

1.6.0 Input limestone parameters As specified elsewhere

170 Limestone feeding arrangement Through vibrating screen feeder
(However the crusher hall be
designed/sized considering zero
passage of limestone through
screen).

2.00 DESIGN AND CONSTRUCTION

21.0 Drive arrangement Electric motor, scoop type
hydraulic coupling, gearbox.

2.2.0 Rotor Balancing Static

2.3.0 Type of sealing Labyrinth, dust tight
arrangement

24.0 Type of bearings Spherical roller

25.0 Lubrication Manual through grease gun
OR
with recommended grade of oil
in which case the Plummer
block shall be designed with oil
filling, oil draining and visual oil
checking facilities

2.6.0 Tramp collection Required

27.0 Output size adjustment facility Required

2.8.0 Top cover of crushers Hydraulically operated

3.00 MATERIAL OF CONSTRUCTION

3.1.0 Rotor Shaft Forged steel

3.20 Hammer heads Wear resistant cast alloy steel

3.3.0 Hammer arm Forged alloy steel

340 Housing/frame Steel as per 1S:2062

3.5.0 Breaking blocks Cast steel/MS fabricated

3.6.0 Liners

(a) Material Suitable for duty requirement
(b) thickness As required
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3.0.00 OPERATION AND CONTROLS

3.2.00 3.01.00 This section is intended to cover control/instrumentation and operational philosophy
as specified hereinafter complete in all respects, required for Lime stone and Gypsum
handling facilities under subject package.

3.3.00 General Requirements
The instruments and controls to be furnished and erected under this specification are as
required for safe and satisfactory operation of the Lime Handling System, as outlined under
mechanical section and as specified elsewhere in the specification. For the equipment and
materials procured by the Contractor from his sub-vendors, the Contractor shall study the
specification, safety requirements, interface drawings for such equipment and material in
detail and shall coordinate his work with his sub vendors and FGD DDCMIS system and
supply instrumentation and control to suit the actual Lime stone and Gypsum Handling
equipment.

3.3.1 Standards / Codes
All construction, installation, workmanship, design & equipment shall conform to acts, rules
& regulations of the jurisdiction within which the project is to be located, and to the current
edition of the following or equivalent standards or codes, in so far as they apply :
American lron & Steel Institute (AISI)
American Society for Mech. Engineers (ASME)
American Society for Testing & Materials (ASTM)
American Wire Gauge (AWG)
Institute of Electrical & Electronic Engrs. (IEEE)
Instrument society of America (ISA)
National Electrical Code (NEC)
National Electrical Manufacturers Association (NEMA)
United States of America standards (USAS)
Bureau of Indian Standards (BIS)
Conveyor Equipment Manufacturers Association (CEMA)

3.03.00 This Sub-section shall be read in conjunction with Electrical Sub-sections.

3.04.00 General Construction and Design

3.04.01 General Construction
Control desks/panels and annunciation system shall be as per the requirement of electrical
Section. Annunciations, indications, electrical meters and instrumentation shall be provided
as specified.
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3.04.02 Design
The complete lime handling plant shall be controlled from FGD DDCMIS system as detailed
elsewhere. Also refer other clauses of this chapter.
The Contractor shall provide a comprehensive control indication and annunciation scheme.
Contractor shall furnish block diagram and write-up on the scheme proposed. The final
scheme will be approved by the Employer. In general, interlocking shall be achieved through
feed-back signals from field equipment. Comprehensive Annunciation and Indication
scheme shall be provided such that, it will be possible for the operator to locate and identify
the fault from the face of DDCMIS/LVS/Control-Panel/ TFT itself. The scheme shall include
the basic remote control instrumentation, indication and annunciation requirements as per
various technical specification requirements.
However, the Contractor may offer any alternative proposal which he considers to be equal,
superior to the scheme as described in subsequent clauses below for achieving reliable and
trouble free operation of the plant, for consideration of the employer.

4.00.00 OPERATION AND CONTROL PHILOSOPHY
The lime handling system shall be controlled from the following control points.

4.01.00 Coal Handling Plant Main Control Room
Overall, operation of the following equipment of Lime Handling Plant shall be controlled from
the main FGD control room through FGD DDCMIS being provided by the Contractor.
(a.) Conveyors, feeders, flap gates, R & P gates, crushers, hydraulic scoop couplings.
(b.) Complete Dust Suppression system, service water system, cooling water system &
potable water system.
(c.) Ventilation system (group/individual control as required).
(d.) Inline Magnetic separators and Suspended Magnet (ON/OFF control with indication).
(e.) Metal Detectors (ON/OFF control with indication).
(f.) Lime Sampling Units.
(g.) Belt weigher (ON/OFF control with indication)
(h.) Mobile trippers over bunkers/ storage shed (tripper position indications).
(j) Paddle feeder (running status with stop facilities).

4.02.00 Local Control Panels
Local control stations for following equipment’s shall be provided
(a) Paddle feeders along with its dust extraction system
(b) Mobile trippers over bunkers/ storage shed
(c) Belt Weighers
(d) Metal detectors
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4.03.01

4.03.01

(e) Electric hoist - wall mounted control box with pendent push button controls.
(f) Inline magnetic separators

(g) Suspended Magnet

(h) Sump Pump

(i) Hydraulic scoop coupling.

(j) Lime Sampling Sytem:- Complete PLC along with interface with FGD DDCMIS

All the above local control panels shall be accessible and located near their
respective equipment and shall be complete with all the required controls,
interlocks, annunciation’s etc. However, for items (j.), above, controls shall be
through contractors PLC. Further, necessary controls, indications and
annunciations for all the above equipment shall also be provided at main FGD
Control Room as described under relevant clause.

System Operation

Lime conveying facilities under subject package shall be operated in association with a coal
handling plant being provided by contractor separately.

The lime handling plant being provided by bidder envisages control of complete lime
handling system including facilities under subject package by DDCMIS.

Envisaged Operation philosophy of the plant, in general, shall be as elaborated below:

(a.) Lime flow path selection shall be done from CRT/Keyboard to select any one of the
following conveying paths.

a. Track hopper to Limestone storage shed
b. Wagon Tippler to Limestone storage shed
c. Limestone storage shed to Limestone bunker

d. Combination of above

The lime handling system operator will select any one of the above paths from OWS located
on the main control desk. The flow stream path is then selected by positioning different flap
gates/ movable discharge pulley at desired positions by means of keyboard available at the
central control desk. Once the system is in the operation, the gates/ movable discharge
pulley can not be moved from their positions and path. Flap gates which do not come in the
stream in which coal flow is taking place, can be operated at any time. However, for the flap
gates in Limestone bunker area conveyors, it shall be possible to change flap gate position
while the conveyor is in operation and feeding coal using interlock bypass facility, provided
that sequential permissive are available.

The Control system will be designed for “Auto” & “Manual” operation of the conveyors in the
selected path. Auto/Manual Selection shall be done from keyboard.
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4.06.00

Auto Mode : In the “Auto” mode, the conveyors and related equipment will start sequentially
when the “System Start” is activated. During stopping, when the “System Stop” is activated,
all conveyors will also stop sequentially (in the reverse sequence) allowing time delays for
clearing the belts.

Manual Mode : In Manual Mode, the operator will start the conveyor system, in the same
sequence as in Auto mode from keyboard. The operator will also stop the conveyor system,
by pressing "System stop” or individual “Stop” push buttons/command from keyboard in the
reverse sequence.

During “Sequence Start” in both Auto and Manual modes, first the required number of
hooters (3 phase induction motor type) will be energized simultaneously for a preset time of
1 minute or so (adjustable at site) as per the program. After the preset time, the hooters will
stop and a preset time of two minutes (adjustable at site) as per program will be allowed for
the movement of the personnel and for the permissive of the conveyor system operation.
This condition will be indicated on the panel by glowing of lamp “Lime Handling Sequence
Start”. The starting permissive will be available for a period of 5 minutes (Pre-programmed
and adjustable in the field). In the event the last conveyor / equipment is not started within
this preset time of 5 minutes, the start command for equipment not started will be withdrawn.
The system cannot be started again unless the “Sequence Start” push button is again
pressed and the hooters sound again, as described before. Those conveyors and
equipment, which have already started, will continue to run.

The status indication in the graphic display against all conveyors and equipment in the
selected path/stream will start slow flickering. However, all status indications against all flap
gates / movable discharge pulley in the selected path will glow steadily. Therefore, from the
selected flow stream path of the flap gates / movable discharge pulley, the operator will
come to know the conveyors and equipment to be started for the selected path/stream.
After a conveyor/equipment is started, the status indications against that conveyor /
equipment will change to steady glow indicating that it is running. Separate color scheme
shall be provided to all common conveyors and equipment, to distinguish handling of
Lime and Coal while conveying

Graphic display status indicators associated with a particular motor/equipment shall flicker
fast in case of fault / trip.

In addition, emergency stop push button on the control desk for immediate shut down of
complete plant shall be provided.

For changeover of feed from one row of Bunkers to another row of Bunkers without stopping
of the LHP, provision shall be made for interlock bypass on the control desk for flap gates of
all conveyors in Boiler area for a preset period. If the changeover, in above specified time, is
not completed then the entire LHP shall stop.

(i) Lamp test facility will be provided for the annunciation and mimic lamps.

Conveyor System

(a) Normally the movement of the paddle feeders feeding Lime from the Limestone

shed to the conveyor shall be controlled from the paddle feeder itself based on
instructions from main control room.

(b) The paddle feeder carriages shall move continuously to and fro along their

tracks. Suitable limit switches and anti-collision devices (both mechanical limit
switch operated and infra- red type) shall be provided to enable them to change
direction of movement as soon as they come within a specified distance at the
end of travel in one direction.
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(c)

(d)

(e)

()

(9

(h)

(i)

()

(k)

()

(m)

The operation and stoppage of the paddle feeders shall be signaled in the main
control room of the Lime handling plant. It shall be possible to stop the paddle
feeder from main control room. It shall be possible to stop the conveyor taking
feed from paddle feeder from respective paddle feeder.

Each conveyor shall be protected against damage to the edge of the belt due to
excessive sideways movement by providing an adequate number of belt sway switches.
In addition, each conveyor shall be provided with one (1) No. speed detection device
(zero speed switch). The zero speed switches shall be designed to sense belt speed.
In case of speed of belt goes below 85% of rated speed, it shall trip the conveyor.

All the conveyors shall be protected from reverse running due to power failure by
providing mechanical or electrical locking system.

The starting sequence of the conveyors shall follow a direction opposite to that of flow
of material i.e. :

(1.) In case of direct conveying of lime to limestone bunkers, start from lime bunker
conveyor and end up with reclaim conveyors below track hopper/Wagon
Tippler .

(2.) In case of stacking of lime in stock yard, start from yard conveyor and end up with
reclaim conveyors below track hopper/Wagon Tippler.

(3.) In case of reclamation of lime from stock yard, start from bunker conveyors and
end up with yard conveyor alongwith Travelling tripper.

(4) The starting of mobile trippers shall be interlocked with operation of the bunker bay
conveyors.

Any individual equipment (belt conveyor etc.) should not be allowed to start unless the
equipment immediately following the same in the direction of flow of material is already
in operation.

Stop/tripping of any equipment from running condition shall trip all preceding equipment
in the system, except crushers but shall not effect succeeding ones which shall
continue to operate.

Adequate number of pull-cord switches shall be provided at suitable intervals along the
length of each belt conveyor, which shall enable the respective conveyor to be stopped
immediately. Each pull chord switch shall be identified by a specific number on HMI in
the main control room. Each belt sway switch shall also be identified by a specific
number on HMI in control room.

Means shall be provided to pre-warn personnel working nearby when starting any
conveyor and mobile tripper.

Interlocking of various conveyors shall be achieved with Flap Gate, discharge pulleys,
limit switches and zero speed switches.

Suitable indication for paddle wheel rpm shall be provided on the local panels.
Manual facility to control the cutting rate of paddle feeder shall also be provided.

Motors shall start only when the brakefrail clamp if-provided, is in “not applied’
‘condition. This signal shall be obtained from limit switch provided for that purpose.
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(n) Lime stone crusher shall be provided with speed and vibration monitoring instruments.
crusher shall trip in case speed/ vibration is going beyond tolerable limits of design.
Temperature sensing devices shall be installed on all bearings of each of the ring
granulator to trip the ring granulator in case of temperature goes beyond limit. Audio-
visual annunciation shall be provided in main control room and locally also.

(o) Once a conveyor trips, flap gate directing coal from this conveyor shall change over its
position with a time delay and shall come back to the original position again. This is to
prevent jamming of gate.

(p) Tripping of the respective conveyor shall be provided in case any of paddle feeders and
mobile trippers starts running along with conveyor belt at speed higher than their rated
speed by providing an over speed sensing device on the equipment.

(q) It shall be possible to trip bunker conveyor from mobile tripper Where ever scoop type
coupling provided for HT motors, the coasting time of respective conveyor, thruster
brake, actuator selection and the chute size shall be so selected such that there is no
spillage of coal from any down stream conveyors during next start.

(r) Wherever the conveyor is provided with the movable discharge pulleys in place of flap
gates, the starting of the conveyor will be interlocked with the position of the movable
discharge pulley.

4.07.00 Interlocking
(a.) The following conveyors / equipment will come under interlock scheme :-
(1) All conveyors
(2) Allflap gates
(3) Mobile Trippers
(4)Rack & Pinion Gates
(5) Metal detectors
(6) Magnetic Separators and suspended Magnet
(7) Crushers
(8) Paddle Feeders
(9) Belt scale
(b.) The following equipment will not come under interlock of the conveyor scheme.
(1.) All dust extraction systems & service water system.
(2.) Ventilation systems
(c.) All conveyors and equipment will have local push button stations each consisting of :
(1.) Pos-1, Pos - Il & stop button for flap gate.
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(2.) Emergency stop push button (Red) for other equipment

(d.) Belt scale shall be started when relevant conveyors are started

(e.) The dust exiraction systems will be energized as soon as the conveyors are
energized.

(f.)  Lime handling plant shall be tripped in case of detection of fire.

(g.) Interlock for H.T. Motor :
H.T. motors used will continue to run on no load by disengaging the fluid coupling in
case of failure of any process interlock. The H.T. motors will however be tripped in
case of any motor fault like O/L, high motor winding temperature etc. In addition, in
case of normal stop command, after running of the system, motors will stop.

(h.) The following are the various safety interlocks for the conveyors and other equipment.
This list is indicative only and the Contractor shall develop a comprehensive
interlocking scheme.

Conveyors

a) Pull - Chord switch - not operated

b) Belt sway switch - not operated

¢) Under speed switch - closed at 90% speed of the conveyor within designed
accelerating time.

d) Motor protection - not tripped

e) Local stop PB - reset

f) Chute Block switch - not operated.

a) Brakes for conveyor — not operated.

h) Trip circuits healthy.

i) Temp. of fluid coupling oil - not high

Paddle Feeders

a). Motor O/L - not tripped

b). Local E-Stop PB - reset

C). Stop PB in main FGD control room - reset

d). All Limit Switches — reset

e). Overspeed limit switch — not tripped

Travelling Tripper :

a) Stop PB in Local control station - reset

b) Motor O/L not tripped.

c) Over Travel Limit switches - not tripped.
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Magnetic Separators / Metal Detectors / Suspended Magnets
a) O/L / fault relay - not tripped.
b) Stop PB (Local & Remote) reset.
c) Metal detector reset
d) Qil temperature - not high
Flap Gates/ R & P Gates
a) End of travel limit switches - reset.
b) Torque limit switches - reset.
c) Local stop - reset.
Crusher
a) Zero speed - not operated
b) Temp. of fluid coupling oil - not high.
c) Local stop push button reset.
d) Temperature of bearings — not high.
e) Cooling water flow switch — reset
Motor O/L — not tripped
Local E-Stop PB-reset
Stop PB in main FGD Control Room reset.
All limit switches - reset
All limit Switches — not tripped.
Apron feeder
Motor O/L — not tripped.
Local stop PB - reset
4.07.01 The lists of indications and audio-visual annunciation given in subsequent clauses are
indicative only and the same shall be finalised during detail engineering.
4.07.02 Status indications in Large Video Screen
Following individual status indications shall be provided in LVS with individual ON/OFF/TRIP
indications on CRT.
(a.) Conveyor 'ON'
(b.) Flap Gate Rack and Pinion.
SUB-SECTION-I-M6
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(c.) Beltscale flow rate indication and totalizer.

(d.) Belt sway switch operated for each conveyor (individual switch indication on CRT).
(e.) Pull cord switch operated for each conveyor (Individual switches indication on CRT).
(f.) Zero speed switch operated for each conveyor

(g.) Paddle Feeder "ON

(h.) Travelling tripper position.”

(i.)  Crusher ON

(.) MD/ILMS/SM/LSU ON

(k.) DE/SW/PW/CW/\Vent ON (System wise)

()  Unit wise MW indication, total lime flow & Bunker level.

(m.) Further Mimic lamps for HT and LT SLDs shall be provided on the control desk.

4.08.00 Annunciation System:
DDCMIS/Control desk shall be provided with adequate number of facia type annunciation
windows operating through DDCMIS for the following audio-visual fault annunciation

purposes. Wherever group annunciation is provided, alarm status of individual equipment
shall be provided on OWS.

(a) 3.3 kV Breaker Trip (Group wise for each board)
(b) 415V MCC Breaker Trip (MCC wise)
(c) Bus under voltage for each LT MCC & HT switchgear buses.

(d) Following group wise annunciation shall be provided for transformers :
(1.)  Buchholz alarm
(2.)  Winding/oil temperature high alarm
(3.)  OQil level low alarm
(4.)  Buchholz trip
(5.)  Winding/oil temperature high trip

(e) A.C Control Supply failure.
(f) D.C. Control Supply failure.
(g9) Annunciation supply failure.
(h) Both CPU fail

(i) Stand by CPU in service

(i) H.T. motor overload alarm (individual)
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(k) HT motor bearing/ winding temp. high alarm (for each) and trip (for each)
(I) HT motor trip on electrical fault (for each)
(m) LT motor overload tripped (for each).
(n) Belt sway switch operated (for each)
(o) Pull cord switch operated (for each)
(p) Zero speed switch operated. (for each)
(q) Chute plugged (for each)
(r) Paddle feeder over speed tripped (group)
(s) Tripper over speed tripped (for each)
(t) Magnetic separator fault and cleaning belt trip.
(u) (i) Metal Detector fault (for each)
(ii) Metal detected / MD not reset (for each)
(v) Belt Scale fault (for each)
(w) Sampling system faults and trips (for each)
(x) Crusher low speed & crusher bearing temperature — high.
(y) Water level low in tanks (for each)
(z) OQil temperature of fluid coupling high
(aa)Dust Extraction/service water system faults and trips (system wise)
(bb)20% spare window
For identification of the fault for a particular conveyor or equipment, status indication against
that conveyor / equipment in the mimic will start fast flickering and the annunciation window
will be blinking against that particular fault. In addition, a buzzer (alarm) will start sounding.
After acknowledgement of the fault, the buzzer will stop, but the fast flickering on the mimic
and the steady glow on the annunciation window will continue until the fault is cleared and
the Reset push button is pressed. When the fault is cleared and the Reset push button is
pressed, the status indication of that conveyor / equipment on the mimic will start slow
blinking if it is on selected path otherwise it will go off and the steady glow in the
annunciation window will go off. However, pressing of the Reset push bution before
clearance of the fault, will have no effect on the lamps.
At the time of a fault, the faulty conveyor / equipment, as well as the preceding conveyors /
equipment in the interlock sequence, will stop except H.T. motors for which only scoop
coupling will be disengaged and motor will continue to run for process fault. In case of motor
fault, H.T. motor will trip but the succeeding conveyors / equipment will continue to run. The
status indication against the preceding conveyors / equipment will start slow blinking while
the faulty conveyor / equipment will be fast blinking.
Start command shall not be initiated unless reset button in pressed after clearance of fault.
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The sequence of operation of the annunciation system shall be as follows :-
CONDITION STATUS
Normal : Ann. Window : Off.
Status indication : Steady glow
Buzzer Off.
Fault : Ann. Window : Blinking.
Status indication : Fast blinking
Buzzer Sounding.
Press Accept. PB. Ann. Window : Steady glow.
Status indication : Fast blinking
Buzzer : Off.
Press Reset PB Ann. Window : Off.
(When
fault is cleared): Status indication : i) Steady blinking (if on selected
path)
i) Off (if not on selected path)
Buzzer. : Off.
4.09.00 Dust Extraction System
Complete interlock, protection, annunciation for Dust Extraction System to be provided by
the contractor and the same shall be approved by Employer during detail engineering.
4.10.00 Metal detectors
(a) It shall be possible to start the conveyors only after energizing the metal detector and
‘Metal detector reset’ condition. Once the metal is detected, the corresponding
conveyor shall trip.
It shall be possible to restart the conveyors, after local resetting of metal detector and
putting back the marker bag in position. Metal detector ON/OFF push buttons shall be
provided in main control room also.
(b) In case of tripping of conveyor system, metal-detector shall get de-energized after a
time lag.
(c) Following individual indications shall be provided on local control panel.
(1) Metal detector ‘ON’
(2) Metal detected
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@)
)
4.11.00

4.12.00

Metal detector reset'.
Metal detector faulty.
Sump Pumps

(@) Sump Pumps shall start and stop by the level switches in the sump automatically.
Further manual override start / stop push button shall be provided locally on ground level.

(b) Any of the pumps can be selected as auto-standby.

(c) If the sump level continues to be high even after the first pump is under operation
second pump shall start automatically.

(d) The following indications for sump pumps shall be provided on local Control Panel.
(1.)  Water level high
(2.) Motor ON/OFF/TRIP.

Lime Sampling system

(a) Lime Sampling Unit shall be controlled through PLC as per standard and proven
practices of LSU equipment / LHP supplier, which will be located nearest MCC. Controls
and interlocks for proper material flow shall be provided similar to conveyor system. Suitable
Mimic shall be provided in the PLC.

(b) Lime Sampling Unit shall be controlled through main FGD DDCMIS. Controls and
interlocks for proper material flow shall be provided similar to conveyor system. Mimic shall
be provided in the Operator Work Station (OWS) at main FGD control room.

(c) Only one start/stop push button along with selector switches for various modes of
operation of Lime sampling system shall be provided for automatic operation of complete
lime sampling system. This control facility shall be provided at main FGD control desk as
well as locally. In any case, local push button stations shall be provided for all individual
equipment of lime sampling system near the equipment.

(d) All necessary automatic controls shall be provided for meeting the requirements of
ASTM-D-2234 or ASTM-C-50.

(e) Following indications shall be provided on local control panel
(1.) System ON/OFF/TRIP
(2.)  Primary cutter stuck up between parking positions.

(f) In case of primary cutter getting stuck between parking positions, preceding conveyor
shall trip and annunciation shall appear at Main FGD Control room.

(f) There shall be protection in the primary coal sampler to trip the conveyor belt in case
primary sampler falls on running conveyor due to coupling failure etc.

(g) Necessary interface signals e.g. LSU system status, cutter stuck etc shall be provided at
main FGD control room.
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4.13.00

4.14.00

Paddle Feeders

Paddle feeders shall be controlled from the local control panel suitably mounted on
the unit. Requirement of operation as described else where in the specification shall
be complied with. Following indications shall also be provided on the local control
panel:

(@a.) Motor ON/OFF

(b.) Motor O/L protection operated

(c.) Brakes applied (if provided)

(d.) “Digital pressure indications of Hydraulic Power pack including those of hydraulic
_q_v.,“__%v discharge, return (leakage) traverse pump discharge (forward and reverse) oil

(e.) Coalflow rate

Main Hydraulic pressure of paddle feeder wheel drive system to be reduced to
minimum through its control circuit during each tripping of main drive motor.

Travelling Trippers

(a) Mobile tripper unit shall be locally controlled from the operating platform suitably located
with the unit as per instructions given from main FGD control room.

(b) End travel limit switches shall also be provided.

(c) Travel drive motor shall start only when brake and rail clamps are in disengaged
condition.

(d) It shall be possible to trip the bunker Conveyors from tripper.

(e) When the last bunker is full, it shall not be possible to change over the tripper flap gate
from bunker feeding position to last bunker feeding position.

(f) As soon as the bunker conveyor trips, tripper flap gate shall change over its position
after a time lag.

(g) Two nos. emergency stop button one on each side shall be provided on tripper to stop
the machine at any position. The control unit on tripper shall be provided with start / stop
push button and indication lamp for travel / gate. The tripper brakes and rail clamps shall be
energised (and released) when the tripper motors are ON and the brakes will be applied
when the travel motors are OFF. Two travel limit switches shall be provided at either end of
tripper carriage for limiting the travel drive between two ends of the track. The first one shall
be normal limit and the second one for over travel limit. In addition to above, position
indication for bunker position of tripper will be provided in Main control room. Necessary
position encoders/limit switches shall be provided.

(h) Following individual indications shall be provided on local control panel
(1.) Motor ON/OFF/TRIP
(2.) Brakes applied

(3.) Rail clamps applied
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(4.) Flap gate position
(i) Indication of tripper flap gate positions shall be given in the main FGD control room.
(j) Chute blockage switch shall be provided at each leg of chute and shall trip the tripper
conveyor in case of blockage.
4.15.00 Flap Gates/ R&P Gates
All Flap Gates/ R&P Gates shall be motorised with remote controlled from the main control
desk. Their position shall be indicated on the mimic of main control room.
4.16.00 Belt Weighers
Each belt scale shall give output to DDCMIS for display of flow rate indicator and totalizer on
TFT and print out at main FGD control room. Each belt scale shall also have rate flow
indicator and totaliser mounted near the unit.
4.17.00 Magnetic separator / Suspended Magnet
It shall be possible to start the conveyor only after energising the magnet of ILMS or SM.
Further, if conveyor system trips magnetic separators shall get de-energised after a time lag
and suspended magnet will remain energised and can be de-energised locally. Also if drive
motor of cleated belt of ILMS trips, magnetic separator shall not get de-energised, but
conveyor system shall trip and audio-visual annunciation shall appear at main FGD control
room.
Following individual indications shall be provided on local control panel
(a.) Magnetic separator ON.
(b.) Incoming supply ON
(c.) ‘Under current relay’ operated
(d.) Cleated belt motor ON/OFF/TRIP
(e.) Oil temperature high
4.18.00 Service water, Cooling Water and potable water pumps
(@) These pumps shall be started from main FGD control room
(b)  Pump shall trip in case of low water level in tank.
(c)Following individual inputs shall also be provided to DDCMIS system for
alarms/indications :
(1.) Motor ON/OFF/TRIP
(2.) Discharge water pressure low
(3.) Water level low in tank
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4.21.00

4.22.00

(4)  Water level high in tank

Contractor shall provide a comprehensive interlock and protection scheme and include a
block logic diagram and write up on the scheme proposed. The final scheme shall be
subject to approval of Employer. Sequential interlocking as applicable shall be provided.
This shall be a part of main interlock scheme /writeup for the entire Lime Handling Plant.

Summary of control philosophy

Contractor shall furnish summary of control philosophy indicating permissive, trip and
interlock conditions for each drive/equipment. It shall clearly list all permissive conditions
(conditions required to start the drive), all the trip/protection conditions and each auto
start/open and auto stop/close condition for each drive/equipment.

The sequential start-up and shut-down steps for a group of drive/equipments shall also be
described clearly.

The above summary conditions shall be comprehensive to include all process conditions
and shall be elaborated in clear and unambiguous way, and shall include tag numbers of
devices and equipments.

A centralized main FGD control room (DDCIMS based) shall be provided to control and
monitor the operations of the Lime handling system and Gypsum handling plant.

Logic Diagram

The contractor shall furnish comprehensive logic diagram showing all interlock, protection,
sequence and alarm requirements of complete system to the employer during detail
engineering stage. In this logic diagram, tag number corresponding to I/O list and drive list
shall be clearly indicated. The format of this logic diagram shall be informed by employer
during detail engineering. The recommended logic and write-up shall match fully.
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CODES AND STANDARDS

In addition to the codes and standards specifically mentioned in the relevant
technical specifications for the equipment/plant/system, all equipment parts, systems
and works covered under this specification shall comply with all currently applicable
statutory regulations and safety codes of the Republic of India as well as of the
locality where they will be installed, including the following:

Bureau of Indian Standards (BIS)

Indian Boiler Regulations (IBR)

Regulations of the Ministry of Environment & Forest (MoEF),

State Pollution Control Board.

Explosive Rules, 1983

Static and Mobile Pressure Vessels (Unified) Rules, 1981

Owner’s Safety Policy

Any other statutory codes/standards/regulations, as may be applicable.

Unless covered otherwise by Indian codes & standards and in case nothing to the
contrary is specifically mentioned elsewhere in the specifications, the latest editions,
of the codes and standards given below shall also apply:

British Standards (BS)

Japanese Industrial Standards (JIS)

American National Standards Institute (ANSI)
American Society of Testing and Materials (ASTM)
American Society of Mechanical Engineers (ASME)
American Petroleum Institute (API)

Standards of the Hydraulic Institute, U.S.A.
International Organization for Standardization (1SO)
Tubular Exchanger Manufacturer's Association (TEMA)
American Welding Society (AWS)

Cooling Tower Institute (CTI)

National Electrical Manufacturers Association (NEMA)
National Fire Protection Association (NFPA)
International Electro-Technical Commission (IEC)
Expansion Joint Manufacturers Association (EJMA)
Heat Exchange Institute (HEI)

IEEE standard
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(r.)
(s.)
(t.)
(u.)
(v.)
(w.)
(x.)
(v.)
(z.)
(aa.)
(bb.)
(cc.)
(dd.)
(ee.)
(ff.)
(9g.)

(hh.)
(ii.)
(i)
(kk.)
(IL.)

JEC standard

American Gear Manufacturers Association (AGMA).

American Institute of Steel Construction (AISC).

American Iron and Steel Institute (AISI).

American National Standards Institute (ANSI).

American Society for Testing and Materials (ASTM).

American Society of Mechanical Engineers (ASME).

B31.1. Power Piping Code.

American Water Works Association (AWWA).

D1.1 Structural Welding Code.

Anti-Friction Bearing Manufacturers' Association (AFBMA).

Hydraulic Institute Standards (HIS).

Institute of Electrical and Electronic Engineers (IEEE).

Instrument Systems and Automation Society (ISA).

Insulated Cable Engineering Association (IPCEA).

Manufacturers Standardization Society of the Valve and Fittings Industry
(MSS):

a. SP58 - Pipe Hangers and Supports - Materials Design and Manufacture.
b. SP69 - Pipe Hangers and Supports - Selection and Application.

c.SP89 — Pipe Hangers and Supports — Fabrication and Installation Practices
d. SP90 - Guidelines on Terminology for Pipe Hangers and Supports
National Electrical Code (NEC).

National Electrical Safety Code (NESC).

National Institute of Safety and Health (NIOSH).

Occupation Safety and Health Administration (OSHA).

Pipe Fabricators Institute (PFI).

(mm.) Rubber Manufacturers Association (RMA).

(nn.)

Steel Structures Painting Council (SSPC).

(00.) Tubular Exchanger Manufacturer's Association (TEMA).

Other International/ National standards such as DIN, VDI, BS, etc. shall also be
accepted for only material codes and manufacturing standards, subject to the
Owner's approval, for which the Bidder shall furnish, along with the offer, adequate
information to justify that these standards are equivalent or superior to the standards
mentioned above. In all such cases the Bidder shall furnish specifically the variations
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1.04.00

1.05.00

2.00.00

3.00.00
3.01.00

and deviations from the standards mentioned elsewhere in the specification together

with the complete word to word translation of the standard that is normally not

published in English.

National /International standards such as JIS, DIN, VDI, ISO, SEL, SEW, VDE, IEC

& VGB shall also be considered as far as applicable for Design, Manufacturing and

Testing of the respective equipment. In addition, these standards shall be referred

for the design of machine foundations, wherever specifically mentioned in the

specifications. However, for those of the above equipment not covered by these

National/International standards, established and proven standards of manufacturers

shall also be considered.

In the event of any conflict between the codes and standards referred to in the

above clauses and the requirement of this specification, the requirement of

Technical Specification shall govern.

CONDITIONS OF SERVICE

A). Design pressure of all device, piping and auxiliary facilities for waste water
treatment (evaporation process) is specified as below.

a) Device and tank maximum allowance : operating pressure x 1.5
b) Piping and auxiliary facilities : 150 Ibs class flange, STD wall pipe

B). All equipment shall be safely accessible for monitoring, operation and
maintenance from grade or platforms.

C). All equipment, ducts, tanks, valves and piping shall be designed and installed
not to cause the vibration and hammering problems during the start-up,
operation and shut-down.

D). Auxiliary steam if required shall be provided by owner for start-up condition only.
For continuous duty, Bidder to design the various systems considering power
driven equipment and the same shall be considered in power guarantee.

DESIGN REQUIRMENTS

FGD Wastewater Treatment System

A. General System Description

The wastewater stream will be made up of reject water from FGD, GGH washing

etc. Pre-treatment shall be provided with two stage clarification i.e. primary clarifier

(1x100%) & secondary lime soda softening clarifier (1x100%) to reduce the

hardness and suspended solids. The Clarifier outlet will be fed to the mechanical

vapor recompression (MVR), Brine Concentrator and Crystallizer system. The
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Evaporative concentration system consisting of 1x100% or 2x50% Evaporator/Brine
concentrator train(s) to be provided to accept feed from Pre-treatment. The brine
concentrator blowdown shall be fed to the crystallizer(1x100%). The Crystallizer will
concentrate the brine to a solid sludge suitable for solid disposal. An indicative
system process flow diagram is provided in the tender.

Brine Concentrator The design of the Brine Concentrators/Crystallizers (ZLD

system) will be based on the FGD blowdown design feed chemistry. To avoid scale
buildup in the Brine Concentrator, calcium sulfate (seed) will be continuously
circulated over the wetted surfaces in the Brine Concentrator. The wastewater
enters a feed tank to deaeration and decarbonation. The wastewater is pumped
through a heat exchanger that raises its temperature close to the boiling point. The
vapor, created inside the tubes, passes through mist eliminators and enters the
Mechanical Vapor Compressor. Compressed vapor flows to the outside of the heat
transfer tubes. Wastewater passes through a deaerator counter-current to low-
pressure steam, which removes non-condensable gases such as oxygen and
carbon dioxide. Heat from the vapor (steam) is transferred to the cooler brine falling
inside the tubes, causing some of the brine to evaporate. As the vapor (steam) gives
up heat, it condenses as distillate (condensate). Hot feed combines with the
concentrated brine in the sump. The concentrated brine is constantly circulated from
the sump to a floodbox at the top of a bundle of heat transfer tubes. The distillate is
pumped back through the heat exchanger, where it gives up heat to the incoming
wastewater. Some of the brine evaporates as it flows in a falling film down the
inside of the heat transfer tubes and back into the sump. A small amount of waste
brine is blown down from the sump to control the brine concentration and for further
treatment in the crystallizer to produce solids.

Crystallizer System

Wastewater is pumped to the crystallizer and joins the re-circulating brine. The brine
slurry is pumped through a shell and tube heat exchanger (heater) to heat the brine
a few degrees. Because the tubes are flooded, the brine is under pressure and will
not boil. This prevents scaling in the tubes. The process vapor is directed to a
knockout pot to prevent foam from being discharge to the atmosphere. The re-
circulating brine enters the Crystallizer vapor body at an angle, where it swirls in a
vortex. A small amount of the brine evaporates. Condensate of steam used initially
shall be collected and returned for reuse. The vapor from evaporation passes
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2)

3)

4)

9)

6)

8)

through a mist eliminator to remove entrained particles. As water is evaporated from
the brine, crystals form. Most of the brine is re-circulated back to the heater. A small
stream from the re-circulating loop is sent to a centrifuge or pressure filter to
separate remaining water from the crystals. The solids go to disposal and the liquid
is returned to the Crystallizer. A small purge may be required. Crystallizer shall be
driven by the way of mechanical vapor compressor.

B. General Design Criteria

The FGD wastewater treatment system shall be designed to treat the FGD
waste water of all units of Plant for 24 hours continuous operation per day and
seven (7) days per week except during annual cleaning period.
The capacity of FGD WWT plant for ZLD for Barh-I (3x660 MW) and Nabinagar
JV (4x250 MW) shall not be less than 30 m*hr and 20 m*/hr respectively.
FGD Wastewater such as GGH washing water and filtrated water which is bled
to control chloride concentration in FGD system shall be routed to Pre-
clarifier(s). It shall be precipitated and overflow shall be transferred to FGD
wastewater Tank.
FGD Wastewater tank shall be aerated by the aeration devices. The Contractor
shall provide the aeration devices.
The FGD wastewater treatment system shall be composed of the following
system to meet the specified discharge water quality as defined in the
specification

i) FGD wastewater storage system

i) Suspended Solid removal system

iii) Pre-treatment system(including decalcification system)

iv) Evaporative concentration system

V) Chemical storage & dosing system

vi) Sludge dewatering system
The FGD wastewater which is stored in wastewater tank shall be transferred to
Pre-treatment by wastewater pump.
To prevent scaling of the system and gypsum super saturation, the sludge
recirculation shall be provided to required system. Wastewater from overflow
tank shall be treated through the evaporative concentration process.
The removed impurities from the waste water will be bound in the form of solid
cake, hence allowing the station to be complete ZLD.
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12)

13)
14)

15)

16)

17)

18)

19)

20)

21)

Evaporated steam in evaporator shall be transferred to condenser and then
stored in treated water tank. This stored water shall be reused for FGD make up
water.

The Contractor shall provide wastewater treatment system to remove heavy
metals such as mercury, selenium and T-N as well as sulfate, fluoride and
chloride. The Contractor shall submit the technical documents with regard to
treatment method for major pollutants in wastewater.

Flow meter with totalizer at the inlet and outlet of FGD wastewater treatment
system shall be provided by the Contractor.

The Contractor shall design the FGD wastewater treatment system to minimize
the sludge quantity. The sludge from clarifiers shall be transferred to thickeners
and reuse gypsum storage tank. The overflow of thickeners shall be transferred
to the FGD wastewater tank/pond, and the thickened sludge shall be transferred
to the filter press for sludge dewatering and reuse.

The system design treatment rate shall be as specified.

The system shall be designed for influent water quality. Due to the fluctuating
nature of the effluent wastewater chemistry, consideration must be given to
ensure an operable system throughout a wide operating condition of flow and
feed quality.

The Softening Reactor Tanks and Softening Clarifiers shall be designed for
outdoor installation.

All Equipment shall be noted within proposal as indoor/outdoor equipment.

All wastewater treatment processes shall be designed to maintain treatability for
design flow using only duty equipment. Operation of standby equipment shall
not be acceptable for system functionality under normal working conditions.
Equipment shall be furnished as pre-assembled skids whenever possible.
Supplier must provide flow ranges and maximum design pressures at
Equipment inlets and outlets.

The Contractor shall provide the safety shower and eye washer at the chemical
feed equipment area.

All the design procedures, systems, and components proposed shall have
already been adequately developed and have demonstrated good reliability
under similar or more arduous conditions elsewhere.
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C. FGD Wastewater Storage System

1) Wastewater from Pre-Clarifier shall be ftransferred to FGD wastewater
tank/pond. FGD wastewater tanks(2x50%) shall designed to store FGD
wastewater from all units of FGD system operated continuously for 24 hours
and GGH washing water which is produced temporarily.

2) FGD waste water tank will be constructed of the concrete coated/lined with vinyl
esteric resin mortar.

3) The aeration devices shall be provided and installed in FGD wastewater tank by
the Contractor. The aeration devices shall be constructed of suitable corrosion
resistant material. The material selection of the aeration devices shall be
approved by owner.

D. Pre-treatment System

1) pH adjustment, reaction and coagulation tank
a) pH adjustment, reaction and coagulation tank shall be square or

rectangular type and installed on the concrete foundation. Tanks shall be
equipped partition for smooth mixing of chemicals. Tanks shall be lined with
min. 4.8 mm of rubber or equivalent material.

b) The agitator for pH adjustment, reaction and coagulation tank shall be
mounted on the top of those tanks and consists of shaft, propeller or
paddles, lubricated bearings, constant speed and gear reducer. Inverter
type of agitator shall be provided for reaction and coagulation tank in order
to control rpm.

¢) The capacity of pH adjustment and reaction tank shall have a minimum 10
minute retention time in order to react with chemical. Coagulation tank shall
have a minimum 20 minute retention time.

d) All tanks and agitators shall meet the requirement as per specification.

2) Pre-clarifier/Thickeners
a) Clarifiers/thickeners shall be reinforced concrete coated/lined with vinyl

esteric resin mortar.

b) Clarifiers and internals designed and supplied by Contractor shall include the

following as a minimum:-
i) Reaction cone.
i)  Stilling chamber.
iii) Launders.
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iv) Tank anchor channel.

v)  Drive mechanisms for sludge scraper rake and mixer.
vi) Sludge collecting arms.

vii) Access stairs.

viii) Walkway and drive platform.

ix) High/Low torque shutoff controls.

X)  Overflow pipe.

c¢) FGD Softening Clarifier Sludge Pumps: Sludge pumps shall be located
adjacent to the clarifiers, Sludge pumps shall transfer sludge from Clarifier to
Sludge Storage sump/tank.

d) Interconnecting platforms, including stairs between softening reactors and
softening clarifiers shall be provided.

e) The two-rake arm will move the settled solids to a central discharge point.
The blade shall be bolted to the bottom chord of truss structure of rake arm.
The rake and rake support parts submerged below the liquid level shall be
carbon steel with rubber lining for protection against abrasion and corrosion.

f) The bleeding of clarifier sludge collector shall be consisting of manual and
automatically system in accordance with time and flow rate. In addition, the
facility shall be consisting of equipment for auto flushing and internal cleaning
of settled sludge and sludge feed piping to prevent clogging.

g) The bottom shall have sufficient slope for solids collection. The settled sludge
will form a blanket on the bottom of the clarifier/thickener and be pushed
gently toward the central discharge outlet. The center scraper will clear the
discharge trench and move the solid deposits toward the underflow
discharge point.

h) The feed well in the clarifier/thickener center will quiet the incoming flow as it
enters the sump. The feed well shall settle solids rapidly with minimum
influence from turbulence.

i) The center-driving device shall have a sufficient torque to rotate the rake
arm. The channel with handrail shall be installed in the top of the
clarifier/thickener across the center-driving device.

i) The Contractor shall design the clarifier as followings:

- Retention time: 3 - 5 hours
- Surface loading: 15 - 20 m*m*-day

TECHNICAL SPECIFICATION
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- Efficient depth: 2-4 m
- Linear velocity of driver: 1 - 2 m/min
k) The Contractor shall design the thickener as followings:
- Retention time of solid: 1 - 2 days
- Surface loading: 16 - 30 m* m*day
- Efficient depth: 3.0-3.7m
- Solid content of thickened sludge: 4% or more

E. Evaporative Concentration

The Contractor shall be responsible for detailed system design, material
selection, equipment fabrication and supply. Contractor is to provide a complete
description of all items to be included within proposal and shall clearly identify
all items required to be supplied by contractor to complete the system within
their proposal. The softened wastewater shall flow to the evaporation phase of
the plant. Contractor shall provide two independent trains (2x50%) to maintain
for redundancy of critical operations; however both trains shall be capable of
being run simultaneously.

2) Evaporative concentration shall be designed to start/stop every day.

3) Evaporative concentration, Brine concentrator consisting of Falling film type in
first and Crystallizer in second, shall be designed. The compressors shall be
MVR (Mechanical Vapour Re-compressor).

4) The capacity of condenser shall be 110% to process wastewater

5) Evaporator, sludge centrate tank, agitator, centrifuge and pumps to meet
wastewater shall consist of materials for resistance corrosion.

6) Pressure vessel in evaporative concentration shall be designed as per ASME
Sec.VIll or equivalent code listed above.

7) If required, the Contractor shall provide chemical storage and injection system
to maintain quality of cooling water which will be used in evaporative
concentration process.

8) Evaporative concentration shall be designed to reduce and avoid a scale while
it is operating, and it shall be consist of accessories to wash each part. Also,
brush for washing condenser shall be provided by Contractor.

9) Evaporative concentration process shall have related equipment to drain and
flush the wastewater and condensate when the process is stopped or in
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15)
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2)

3)
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emergency. Also chemical storing and injection equipment are required to
remove scales in evaporative concentration process equipment.

Drain water and washing water from Evaporative concentration shall be
transferred to FGD waste water storage by sump pump.

Evaporative concentration washing water shall be the treated water from treated
water tank of FGD WWT system.

All evaporative concentration pumps shall be provided with installed stand-by
pump in case of 1x100% Evaporative concentration system & with a
store(warehouse) spare pump in case of 2x50% Evaporative concentration
system.

All vessel connection in evaporative concentration shall be as per the
Manufacturer’s proven practice.

Hoists shall be provided for all vessels in evaporative concentration system as
per the Manufacturer's proven practice.

Vessel support shall be designed same as materials for vessel. Different
material cannot be welded to vessel.

The Contractor shall provide pressure transmitter and level transmitter with root
valve for each sealed vessel. Drain pipe of vessels shall be equipped with float
trap, Y strainer, bypass valve & shut-off valve and connected to drainage point.
The hoists for O&M in the FGD wastewater treatment system shall be provided
by Contractor.

All support platforms and access stair required for any contractor provided
piping/equipment shall be provided by contractor.

Centrifuge

Centrifuge shall be designed to minimize the sludge moisture content, and its
type shall be approved by owner.

Centrifuge to dehydrate solids form evaporative concentration shall be consist
of Centrifuge 2x50%

Sludge filter press shall be manually and automatically operated.

All accessories of centrifuge, filter press shall be provided by the Contractor.

G. Chemical Feed Equipment

1)

The Contractor shall provide the all required chemical feed equipment for FGD
waste water treatment system. Chemical Feed Equipment shall include the
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7)
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chemical storage tank, chemical dissolving tank, chemical injection tank &
pumps etc. It shall be equipped with agitator, heater, fume scrubber, if required.
The Contractor shall design chemical tanks as followings:

a) Chemical storage tanks : 15 days

b) Chemical dissolving tank : 3 days

¢) Chemical dosing/injection tank : 24 hours
Necessary chemical shall be provided by unloading pump, depending on the
water level of the chemical tank and injection tank. Also, Contractor shall
provide the piping associated with Unloading pump, injection tank and
connection flange to connect the chemical transport vehicles to supply the
chemicals easily and quickly.
If chemical shall be necessary to dissolve, the chemical tanks shall be consist of
dissolving and injection tank. The chemical dissolving and injection tanks shall
be provided with agitator. The chemical dissolving tank will be filled with
demineralized water and chemical.
If polymer shall be used, the Contractor shall provide the necessary tank,
pumps, piping along with auto dissolving equipment.
Coagulant shall use the liquefied PAC.
All chemical tanks shall be provided with level gauge.
Chemical dosing/injection system equipment shall provide and maintain
constant concentration, capacity and shall meet the following.

a) The equipment and auxiliaries shall be capable on condition of constant
operation and intermittent operation of WWT system.

b) Local control panel shall be equipped with all control circuit and device to
start and stop. It shall control equipment related chemical injection at
local control panel. Also, operation and monitoring of FGD waste water
treatment system injection equipment should be possible at main control
room.

Chemical storage tank shall be constructed of suitable corrosion resistance
material.

a) The caustic storage tank shall be made STS304 or equivalent, and the
other chemical tanks shall be made of PE/FRP or equivalent.

b) Acid storage/injection tank shall be provided with fume scrubber. Acid
storage/injection tank shall be constructed of FRP or equivalent.

TECHNICAL SPECIFICATION
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12)

13)

14)

15)

16)

17)

Caustic tank shall be provided with electric heater. Caustic piping shall be
provided with electric heat tracing.

Each tank shall be equipped with auxiliary equipment including manhole,
drainage system and overflow drainage system stairs, access way, handrails
and hoists etc, for operation, monitoring and maintenance.

Two (2x100%) chemical feed pumps per each tank shall be provided by the
Contractor. The flooded suction positive displacement, diaphragm type pumps
with accumulator or equivalent shall be provided for each chemical tank. The
chemical feed pumps shall be made of suitable materials for feeding chemicals.
Chemical injection pump shall be provided as skid mounted including motor,
reducer, injection rate control device, protection devices, etc on the common
base plate.

Material of chemical unloading and injection pump shall be constructed of
suitable corrosion resistance material. The material of the chemical transport
and injection pump shall be approved by owner.

Chemical injection pump outlet shall be equipped with equipment to prevent
siphon.

If the chemical is hazardous material, Contractor shall provide all necessary
equipment and accessories.

Each pump shall have the following features:

a) Pumps shall be mounted and attached to a stainless steel, coated
carbon steel or fiberglass fabricated base plates with surfaces
machined flat and parallel to receive feet of mounted equipment. Rolled
or bent plate base plates and pump/motor support pedestals are not
acceptable. Base plates shall be designed rigid and suitable for field
grouting under the entire plate

b) Pumps and entire skid shall be capable of wash-down.

c) The design flow rate of each chemical shall be approximately 70
percent of the maximum capacity (at the maximum specified pressure)
of each metering and spare pump supplied under this Purchase Order.

d) All pumps shall be capable of fully automatic or manual control.

e) Provide pressure gauges at the discharge of all pumps.

f)  Pumps shall have inlet and outlet isolation ball valves, suction strainers,

unions, and calibration columns.
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Q)

a)

b)

c)

d)
€)

f)

Q)

h)

Provide capability to water flush the system beginning at the pump
suction strainer/skid inlet manifold.

18) Diaphragm style pumps shall have the following features:

Controlled volume, automatic electronic variable stroke adjustment,
diaphragm metering pump.

2Micrometer stroke adjustment designed to permit variance from zero
to full capacity during pump operation. Pumps shall be capable of
manual micro meter stroke adjustment if the electronic stroke controller
fails.

Design target flow rate must be achieved within a range of 70-90
strokes per minute.

Each pump shall be designed for a minimum turndown ration of 10:1.
For high viscosity fluids or fluids with high vapour pressures, strokes
per minute shall not exceed 70.

Pump shall have integral suction and discharge ball check valves and
oil-lubricated drive.

Pump relief valve shall have one of the following options: integral to
pump, relief to pump suction, return to on-skid solution tank, return to
bulk storage tank, return to chemical tote.

A pulse dampener shall be furnished on the discharge of the pumps. If
pulse dampener is not required due to design of pump and allowed by
Purchaser approval, Supplier shall so indicate on Bid.

Materials shall be suitable for the intended service and approved by
Purchaser (Sulfuric acid pumps shall be Alloy 20 wetted materials with
Teflon diaphragm, Antifoam and Anti-scalant shall be 316 SS wetted

materials).
19) Chemical feed strainers

a) Flanged 150-Ib strainers shall be furnished in each pump suction line
and shall be the same size as suction piping. If strainers are Y-type,
socket weld is acceptable in place of flange.

b) Sulfuric acid pumps shall have no strainers.

c) Strainers shall be of the same materials of construction as associated
pump wetted materials.

d) Strainers shall be provided with blowdown valves.
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a)

b)

c)

d)

a)

b)

c)
d)

e)

20) Calibration columns

Furnish one transparent, plastic graduated calibration column in the
suction line for each set of pumps. Columns shall be of butyrate or
other chemical resistant, rigid, transparent plastic tubing rated for
intended service.

Columns shall have threaded bottom fitting and top shall be vented
back to tank or tote.

Each column shall be sized so that a 2 minute pump flow at the pump
design flow rate shall be performed within the graduated part of the
column.

Columns shall be provided with isolation valves.

21) Chemical feed valves

Materials of construction shall be the same as piping materials of
construction for transfer fluid.

Isolation ball valves shall be provided in suction and discharge line
from each pump.

Check valves shall be provided in each pump discharge.

If required, field adjustable backpressure regulating valves shall be
provided on each pump discharge.

Relief valves shall be provided as required. The relief valve set point

shall be manually adjustable.

22) Chemical feed pump suction piping, tubing and fittings

a) Materials and pressure ratings, as required.

b) Tubing shall be fully annealed and suitable for bending.

c) All connections shall terminate in a true horizontal or vertical plane.

d) Size: Y-inch OD minimum.

e) Provide ability to flush piping through the pump.

f) Each skid shall have as a minimum one quick connect suction line.
Quick connect shall be same size as the suction piping. Fittings shall
be of the same materials as the suction piping.

g) Unions and isolation valves shall be provided on each pump to allow
easy removal of the pump.

h) Provide dual set point pressure switch (pressure switch diaphragm for
sulfuric acid shall be Viton only).

LOT-A PROJECTS TECHNICAL SPECIFICATION SUB-SECTION-I-M7 PAGE
FLUE GAS DESULPHURISATION SYSTEM PACKAGE SECTION-VI, PART-B ZERO _._omf_‘_w._.nm___m__nxhwmm 14.0F 32
BID DOC. NO.:CS-0011-109(1A)-2




CLAUSE NO.

TECHNICAL REQUIREMENTS v ddis
NTPG

3.02.00
3.02.01

2)

3)

4)

i) When specified as fed from a permanent storage tote, Supplier shall
supply 6 feet of chemically compatible hose with camlock type fittings
to connect tote to pump inlet manifold for each skid supplied.

Waste water tank

Unless otherwise specified, all waste water tank shall be constructed of the
concrete or steel. Inner surface of the pond (side and bottom) shall be lined with
vinyl esteric resin mortar minimum 6 mm thickness, tank shall be lined with
minimum 4.8mm of rubber or equivalent.

Contractor shall install the treatment tank which can store the condensation
water generated from the evaporative concentration.

After final treatment water condensation water of evaporative concentration
shall be collected in treatment tank, to be pumped back to the FGD service
storage tank.

Contractor shall install the access ladder and handrail for maintenance of

wastewater pond/tank.

Process Equipment and Accessories

Pumps and Piping

A.
1).

2).

3).

4).

General

The Contractor shall provide all necessary pumps required for the operation of
the FGD system. Equipment supplied shall comply with currently approved
applicable industry standards including those requirements of ANSI, ASME,
ASTM, AFBMA, HI (Hydraulics Institute), and RMA (Rubber Manufacturers
Association). Suction and discharge pressure instruments shall be supplied on
all pumps.

The Contractor shall provide a complete, fully coordinated, pumping unit
including pump, and as applicable, base plate, slide rails (with actuator), or
other pump mounting provision, drive motor and mounting provision, gear
reducers, couplings, sheaves/belts, seals and safety guards. The suction and
discharge piping shall be equipped with erosion resistant piece, drain, vent, seal
water, flush water and instrument connections.

Pumps shall be designed to receive and support all forces and moments
associated with start-up, normal operation and temperature changes.

Unless otherwise specified, the Contractor shall provide the duplicate pumps
(2x100%) or multiple standby pumps for the same service. Duplicate pumps for
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5).
6).

7).

8).

9).

10).

11).

12).

13).

14).

15).

16).

the same service shall be designed to operate in parallel without undue noise
and vibration or shaft breakage.

Contractor shall provide identical pumps for the same services preferably.
Impellers shall be individually statically balanced. In addition impellers shall be
dynamically balanced, if the pump impeller is greater than 250 mm in diameter,
or the speed is over 1800 rpm for any diameter. But, open impeller type pumps
for slurry service are not dynamically balanced. If the Contractor wants to use
pumps with speed greater than 1,800 rpm, then the Contractor's document must
contain a detailed justification that will be subject to Owner’s approval.

Impellers shall not be either the maximum or minimum diameter for the pump
casing size.

All pump casings shall be of such wall thickness as to be suitable for the
maximum operating and hydro test pressures.

Pumps shall be provided with either packing, mechanical seals, or special
arrangements designed to eliminate seal water consumption. Material selection
for sealing components, sleeves and shafts shall be consistent with the
corrosive and erosive nature of the service. Mechanical seal cover shall be
duplex stainless steel or equivalent.

Bearings shall be designed to minimize deflection of the shaft and impeller.
Bearings shall be provided with oil/dust tight seals.

Flange connections shall be dimensioned in accordance with ASME B16.5
except modifications as required for linings.

A method to quickly release the impeller from the shaft, without the use of
come-along, shall be incorporated into the design.

The axial thrust of the pumps shall be so compensated that there will be no
axial movement or float of the shaft at any flow from minimum capacity to
maximum capacity under the specified conditions of operation.

Pumps with special construction features which facilitate service and
maintenance will be given special consideration.

The final performance curve for all pumps shall rise steadily from the design
point to pump shutoff.

The Contractor shall indicate the minimum flow at which each pump can
operate continuously without suffering damage. The Contractor shall also
indicate the continuous maximum allowable run out flow for each pump.

TECHNICAL SPECIFICATION

LOT-IA PROJECTS SUB-SECTION-I-M7 PAGE

SECTION-VI, PART-B ZERO LIQUID DISCHARGE

FLUE GAS DESULPHURISATION SYSTEM PACKAGE SYSTEM 16 OF 32

BID DOC. NO.:CS-0011-109(1A)-2




CLAUSE NO.

TECHNICAL REQUIREMENTS v ddis
NTPG

17).

18).

19).

20).

21).

22).

23).

B.
1)

2)

3)

Wetted pump components such as casing internals, impeller and shaft sleeve
shall be suitable for the fluid pumped, including its erosive and corrosive
characteristics. The material chosen for pump shall be proven type in similar
application. Reference list of previous installation for similar application shall
also be furnished to the employer.

The large horizontal pumps with vertically split casings shall be designed to
permit removal of the impellers, shafts, bearings, etc, without disassembling the
suction or discharge piping other than for pump maintenance spool pieces.

The coupling and mechanical seal or stuffing box for packing shall be arranged
so it is not necessary to remove the motor to service these items.

Couplings shall be spacer-type (stainless steel flexible double disk type or
flexible gear type), where required, to allow dismantling of the pumps without
disturbing the motors or the pump pedestals. Metal coupling guards shall be
provided to cover couplings and exposed key ways.

The total number of different sized pumps and pump manufacturers shall be
minimized.

When pumps of same capacities and same services are furnished, all
components including spares and spare assemblies shall be completely
interchangeable.

All Piping shall be suitable for the fluid therein, including its erosive and
corrosive characteristics. The material chosen for piping shall be proven type in
similar application. Reference list of previous installation for similar application
shall also be furnished to the employer.

Wastewater Pumps

All components of the FGD wastewater pumps which come into contact with the
wastewater shall be made of corrosive and abrasive resistant material with
excellent durability for the intended service.

Parts subject to wear or requiring adjustment and inspection shall be accessible
and capable of reasonably convenient removal.

The material of centrifugal pump included in Evaporative concentration system
shall be complied with below requirement.

- Casing: ASTM A890 Gr. 5A or better

- Impeller: ASTM A890 Gr. 5A or better

- Shaft: SM45C or better (STS 316L and STS 304 will not be acceptable.)

TECHNICAL SPECIFICATION
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3.02.02

2)

3)

4)

1)

2)
3)

4)

9)

6)

7)

Chemical Feed/injection Pumps

Chemical injection pumps shall be the metering, positive displacement
diaphragm type and shall be furnished complete with drive motors, gear
reducers, stroke control devices, and guards, all mounted on a common base
plate.

The pumps for acid shall be constructed of PE/PP/FRP or equal and the pumps
for caustic shall be constructed of 316 stainless steel wetted parts or equal. The
other pumps shall be made of suitable materials for handling chemicals.

All Chemical feed rates shall be automatically controlled based on process
variables and/or other appropriate measurements in the ZLD controls system.
For each chemical feed system identified above, the Equipment shall include,
but not be limited to, the following:

a) Metering pumps, valves, calibration columns and suction strainers.
b) Low level shutoff controls for each tote or storage tank and associated pumps.

c) Associated instrumentation and controls specified below and required for a

complete operational system.

Agitators

Agitators shall be provided for all sumps and tanks where slurry collects and
for chemical tanks, or where mixing is required by the FGD system process. A
sufficient number of agitators shall be deployed at each location.

Design of agitators shall be proven type.

Agitators shall ensure that all the suspended solid particles in the slurry shall
be adequately dispersed throughout the tank. Each agitator shall be complete
including, but not be limited to, shaft, shaft seals, impellers, mounting
provision, speed reducer and motor.

Materials of construction of the agitator components shall withstand normal
operating and upset conditions including slurry concentration, volume and pH
variation. Shaft shall be of solid construction.

Agitator shaft bearings shall be designed and spaced properly for minimum
deflection of the shaft.

The operating speed shall not be within 20 percent of any of the agitator's
critical speeds.

Agitators shall be shipped either fully assembled or in the largest shippable
subassemblies. The Contractor shall design and furnish hoisting provision at
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8)
9)

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)
20)

each tank for replacing completely assembled agitator and/or its largest
subassembly. Agitators shall be designed to enable servicing and replacement
of packing without draining the tank contents.

Agitators shall be oil-lubricated with provision for filling and draining.

Side entering agitator gearing shall be of helical bevel type design. Worm
gearing shall not be used. Agitator speed shall be adjustable by means of
changing gears. Changing gears shall be accomplished without disassembling
the agitator.

Agitators may be either constructed of the appropriate metallurgy or rubber
lined for the service chemistry.

Side entering agitators shall come complete with support legs by the steel
structure on foundation.

Also, the strength by the agitating motion and weight shall not have effect on
the absorber shell.

Side entering agitators shall be of the non-leakage type. Seal water, if required,
shall be fed continuously, whenever the tank is in service. Hoist and monorail
shall be provided for maintenance.

All agitators shall be driven by electric motors. Belt drive shall not be employed
for speed reduction.

The number of different agitators shall be minimized in order to minimize spare
parts requirements.

The degree of agitation achieved shall be that required by the process.
Agitators shall be sized that, in the event of agitator failure, upon restoration of
the agitator. All material which has settled as a result of the agitator failure
shall be completely resuspended within 8 hrs after the agitators were
inoperable for up to 24 hrs.

Flow patterns from the impeller shall be capable of maintaining solids in
suspension with and without recirculating flow from the tank. The flow pattern
shall also be capable of resuspension solids within two hours after a short (two
hours) shutdown, such as a power failure.

The impeller and shaft shall be easily removable from inside the tanks without
disturbing the speed reducers or the motor.

Impellers shall not be integrally welded to the shaft.

The agitators shall be designed and installed to minimize the vibration.
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3.02.03

1)

2)

3)
4)

9)

6)

7)

8)

9)

Tanks

The Contractor shall design and install the tanks complete with all the
necessary connections and appurtenance, including manholes, hand holes and
roof drain, as required for the tank service.

Tanks shall be provided with drain connections and associated valves to allow
the tank to be easily drained to sump. Slurry tank bases shall be designed to
minimize accumulation of solids and for ease of cleaning. All slurry tanks
including filtrate tanks shall have agitators to provide adequate agitation of the
slurry. Slurry tanks shall be provided with screen at the inlet nozzles.
Connections for lined pipe and plastic pipe shall be flanged.

Tanks in contact with slurry or reacted slurry shall be used appropriate
corrosion resistant metal or linings such as flake glass or rubber, as specified
herein. Mill slurry tanks must be constructed of rubber lined carbon steel. Each
lining/coating procedures shall be submitted and subject to owner' approval.

All tank storage capacities except emergency storage tank shall be based on
the minimum available storage capacity. The minimum available storage
capacity is defined as volume from low level to high level (minimum 150 mm
below the tank overflow level). When low level, the pump operation and/or solid
suspension shall be good condition.

The Contractor shall furnish all necessary tanks, which shall have storage and
surge capacity required for operation of the FGD system throughout the entire
load range and present this information.

All tanks shall be designed to withstand the loads imposed by filling with the
liquid to the maximum extent possible as well as the forces caused by wind
and seismic loads.

Tanks and access hatches shall be designed in accordance with APl Code
650. Remote level indicators or alarm shall be provided for all tanks. Tanks
shall be provided with all necessary walkways and stairs with handrail required
to provide access to areas requiring periodic maintenance or inspections. The
Contractor shall provide rail guards at the periphery of the tank roof, and the
spiral stair with handrail for the tank height of 3 m or more.

The Contractor shall ensure that the agitator support structure is arranged to
enable agitator removal without destruction (field cutting or touching) of any
support steel.
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3.02.04

10)

11)
12)

1)

2)

3)

4)

9)

6)

For pressure vessels, the Contractor shall provide material specification,
design parameters (ASME Section VII), manufacturing drawings and
inspection reports.

Tanks shall have at least one, side hinged, bolted, circular shell manhole.

The drain size of slurry tanks shall be minimum 200 mm.

Lifting Devices

The Contractor shall furnish hoists with trolleys and other lifting appliances with
associated support, crane rails, runways and lifting eyes required for the
adequate maintenance of the equipment to be removed for routine
maintenance and weighing in excess of 50 kg for Tanks,Equipment at FGD
wastewater treatment system.

Trolley-hoists shall be electric type and shall be manufacturers' standard
design in so far as practicable in meeting the requirements of this specification.
The Contractor shall supply monorail beams as required to provide access to
all equipment to be served by the hoists.

The trolley-hoists in their entirety shall comply with all current applicable local
and government statutes, regulations, and safety codes relative to the design,
construction, and operation of hoists in the locality where the hoists will be
installed.

As a minimum two (2) trolley-hoists of each size shall be furnished for
installation and use.

(Example: Seven(7) hoists are to be furnished. The sizing criteria call for six(6)
100 kg hoists and one(1) 150 kg hoist. To meet the above requirement, the
Contractor will supply five(5) 100 kg hoists and two(2) 150 kg hoists. That is to
say, one(1) hoist will be oversized to meet the requirement).

Monorails shall be arranged to permit movement of lifted equipment from the
installation area directly to a truck, without transfer of hoists or re-rigging.
Trolley-hoist shall be floor controlled from a pushbutton station, suspended
from a fixed point on the trolley. One button shall be provided for each direction
of motion of the hoist-trolley, plus stop and start buttons. Where necessary, the
Contractor shall provide a torque reel for vertical movement of the pushbutton
station. Trolley-hoists shall receive a finish coat of epoxy yellow paint applied in
accordance with the manufacturer's instructions. A capacity plate showing
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3.02.05

7)

8)

9)

rated capacity of the hoist shall be placed on hoists in such a manner as to be
easily legible. Pushbuttons shall be protected with neoprene hoods.

Control panel enclosures and pushbutton station shall be suitable for operation
in a corrosive environment, preferably NEW 4X or high impact fiberglass
construction.

The Contractor may find that the layout and size of equipment lends itself to
the use of a bridge crane in lieu of trolley-hoists. If bridge cranes are furnished
they shall meet the requirements of this Paragraph. The Contractor shall
provide detailed information in the proposal on any bridge cranes for owner’s
acceptance.

A hoist shall be provided at the mist eliminator level to assist in removal and
replacement of mist eliminators. The hoist shall be positioned to minimize the

distance the mist eliminators will have to be hand carried.
Falling film evaporator(FEE) and accessory equipment design:
1. FFE trains shall include following as a minimum:
a) Feed pump
b) Feed tank
c¢) Feed heat exchanger
d) Deaerator
e) Falling film evaporator
f) Vapour compressor
g) Evaporator recirculation pump
h) Hydro cyclone and associated pump
i) Hot distillate tank
j) Distillate pump
2. Seeding system
3. All valves and instrumentation.
A). Falling film evaporator(FEE)
1.  One (1) per evaporator train.
2. The FFE shall be constructed of:
i). Brine wetted parts, material with a PREN of greater than 40.
ii).  Tubes, Titanium Gr. 2.
iii).  Upper tube sheet, Titanium Gr. 1 clad on 316 SST.
iv).  Shell, duplex SST.
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9.

10. The FFE shall contain a vertical shell-and-tube heat exchanger (condenser)

v). The plate thickness shall be a minimum of 6.35 mm (0.25 in). Tube
wall thickness shall be a minimum of 22 BWG (0.028 in).

The FFE shall be designed for outdoor service with the accessory equipment
located indoors. All outdoor equipment including piping shall be supported on
foundations.
All wetted materials of construction shall be selected for severe corrosion
service and are to be as specified. Any changes in proposed equipment,
materials selection or manufacturer/Contractor during design shall be
approved by Purchaser prior to incorporation into the design.
The design of equipment, arrangement of components, and routing of piping
shall consider operational and maintenance accessibility of components.
Equipment, piping, valves, and instruments shall be arranged so that when
installed, components requiring manipulation, observation, or maintenance
will be readily accessible and safe to operating and maintenance personnel.
Contractor shall include provisions for automatic flushing of piping upon
shutdown and as operationally required.
Chemical feeds shall be injected tangentially into tanks or using retractable
injection quills into piping.
Contractor shall include provisions for automatic washing of mist eliminators
and Vapour Compressor blades. Wash water shall be hot distillate.

Any vents from the evaporator shall be supplied with bird screens.

with brine cascading into an internal reservoir or sump. The Bidder's proposal

shall fully describe the evaporator design features including the following

components:

a) Description of tube attachment to the tube sheet (both upper and lower
tube sheet) and evaporator volume and design.

b) Manways shall be located above tubesheet and at sump level. Minimum
manway diameter is 30". Access via stairs shall be supplied to the
evaporator sump manways. Access via ladder shall be supplied to the
tubesheet manways.

c) Mist eliminators may either be integral to the evaporator or located in
ductwork adjacent to the evaporator. Mist eliminator design and material
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1)

2)

3)
4)

9)

C).
1)

2)

3)
D).

1)

2)

3)

including online provisions for cleaning and method of control. Access to
mist eliminators shall be via stairs.

d) Location of all site ports.

B). Evaporator Feed Tank

The Evaporator Feed Tank volume shall residence time, at 100% level, of no
less than 30 minutes.

Feed tank shall be constructed of fiberglass material (FRP) fabricated per the
requirements of ASTM D3299 and D4097. Tank design shall incorporate a
double surface veil comprised of 10 mil of nexus and 20 mil of c-glass.

Tank mixers shall be furnished to provide continuous agitation.

Support for the agitator shall be integral to the tank structure. All wetted
materials for the mixer shall be suitable for the service. Access to the agitator
shall be provided with platforms at top of tank. Minimum access of 3'6” shall
be provided on 2 of 4 sides around the agitator for maintenance personnel.
All chemicals injected into the system shall be provided with retractable
injection quills of suitable materials and injected into the tank below all
ranges of operating liquid level.

Evaporator Feed Pumps

Contractor shall provide Evaporator Feed Pumps for FFE. Two (2) x 100%
Evaporator Feed Pump shall be installed; one operating and one spare in
case of 1x100% Evaporative concentration system. One (1) x 100%
Evaporator Feed Pump shall be installed per FFE train with a store stand-by
Evaporator Feed Pump in case of 2x50% Evaporative concentration system.
Feed Pump materials shall be ASTM A890 Gr. 5A or better impeller and
casing.

Pump shall use a double mechanical seal.

Feed/Distillate Heat Exchangers:

One (1) per evaporator train.

The heat exchanger's purpose is to recover sensible heat from the distillate
to preheat the feed water. Heat exchanger shall be plate-and-frame type
sized to include 20 percent additional plates with no modifications. Gaskets
shall be clip-in type.

Heat exchanger shall be constructed of Titanium Gr. 1 plates with Carbon
Steel end plates and support bars.
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4) Contractor shall furnish the following instrumentation:
a. Differential pressure across the cold (feed) side of each heat
exchanger.
b. RTD’s with thermowells on each stream in and out of the heat
exchanger

5) The heat exchanger shall be provided with a permanently installed local
cleaning system with quick connect hoses for periodic cleaning of the heat
exchangers. Cleaning system shall, at a minimum, include an on-skid pump,
heater, 500 It. tank and agitator.

6) The heat exchanger shall be provided with suitable high point vents and low
point drains.

E). Deaerator:

1) One (1) per evaporator.

2) The deaerator shall be constructed of 2507 duplex SST material with glass
reinforced polyethylene random packing.

3) The deaerator shall be provided to remove non-condensable gasses from the
heated feed water. Stripping steam from the distillate tank shall be used as
the carrier for removal of non-condensable gasses.

4) The deaerator shall use a disc and donut configuration and shall be provided
with an inlet nozzle designed to evenly distribute feed water over the
packing. The deaerator vent or vent piping shall be supplied with bird
screens.

5) A pressure transmitter shall be installed above the packing for vapour
pressure monitoring and feed rate control of stripping steam from the
distillate tank to the deaerator.

F). Vapour Compressor:

1) One (1) per evaporator.

2) The compressor casing shall be 316 SST and the impeller duplex SST.

3) Compressor, sealing methods, lubrication, and instrumentation shall be
designed to be suitable for steam applications. The compressor bearing
lubrication system shall be designed to provide continuous bearing
lubrication during all modes of operation. Compressor shall be air cooled. If
water cooled, the system shall be designed for a closed loop system with
integral cooling.
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G).

4)

5)

6)

7)

1)

The compressor and ancillary system shall be provided preferably on a
common baseplate to facilitate installation and alignment. Vibration
transmitters and monitoring equipment are required. To the maximum extent
practical the vibration monitoring equipment and lubrication systems shall be
mounted on the common baseplate. Motor shall be shipped loose for site
assembly.

A compressor enclosure shall be supplied to meet contract noise limits.
Additional required equipment

i). Shaft driven lube oil pump

ii). Electrically driven Lube oil pump.

iii).  Lube Qil cooler

iv). Electric Lube Oil heater

After the manufacture, following tests for Vapour Compressors shall be
demonstrated at membrane manufacturers works in the presence of
Employer's representative and contractor:

i) Performance Test with job motor

i) For detailed Quality Assurance tests, QA chapter shall be referred to.

iii) One Compressor shall be tested at shop with job motor and
guaranteed power consumption shall be determined based on shop
test results of tested compressor multiplied by number of working
Compressors.

iv) The responsibility for conducting the test will be with the Contractor
and Contractor shall make all the arrangements for carrying out tests
at compressor manufacturer's works. In case such test facilities are
not available at manufacturer's works, the test may be carried out at
any other test facility with the approval of Employer. All cost
associated with testing at contractor's works or at any other test facility
shall be borne by the contractor & shall be included in the contract
price. Bidder shall submit the test procedure for Employer's approval.

Evaporator Recirculation Pumps:

Evaporator recirculation pump shall be furnished for evaporator train and
designed for continuous service with minimal maintenance requirements.
Two (2)x100% Evaporator recirculation Pump shall be installed; one
operating and one spare in case of 1x100% Evaporative concentration
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2)
3)

1)

2)
3)
4)

1)

system. One (1) x 100% Evaporator recirculation Pump shall be installed per
FFE train with a store stand-by Evaporator recirculation Pump in case of
2x50% Evaporative concentration system.

The pump casing and impeller shall be ASTM 890 Gr. 5A.

Recirculation pump mechanical seal shall be continuously purged to cool the
seal and to minimize the amount of solids at the seal faces. Seal water shall

be of service quality.

H). Distillate Tank:

One (1) distillate tank which shall be provided per evaporator train sized to
provide not less than 10 minutes retention at the maximum treatment rate.
Any vents from the distillate tank shall be supplied with bird screens.

The tank shall be fabricated from 316L SST.

I). Distillate Pumps:

Two (2) x 100% Distillate Pump shall be installed; one operating and one
spare in case of 1x100% Evaporative concentration system. One (1) x 100%
Distillate Pump shall be installed per FFE train with a store stand-by Distillate
Pump in case of 2x50% Evaporative concentration system..

The distillate pump casing and impeller shall be 316L SST

One (1) x 100% centrifugal distillate pump.

Distillate pump shall transfer distillate from the distillate tank to the heat

exchanger for sensible heat recovery.

J). Seeding System:

One (1) seeding system.

2) The seeding system shall be of proven type and the contractor shall submit
the detail scheme for employer's approval. Reference list of previous
installations for similar application shall also be furnished to the employer.

3) Seed tank (which is also the evaporator blowdown tank) and pump shall be
supplied to provide calcium sulfate feed slurry to the evaporator recirculation
pump suctions of the FFE.

4) Tank shall be of 316L SST construction.

5) Tank shall be furnished with an agitator to blend dry calcium sulphate with
feed water at time of seeding.

i) Agitator shall be propeller type.
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i) Materials of construction shall be suitable for intended purpose,
identified by Contractor within the Proposal and approved by
Purchaser.
6) Tank volume shall be at 10m3 minimum.
7) Access via stairs shall be provided to the top of the seed tank to facilitate
maintenance of tank agitator and filling of tank with dry calcium sulfate.
K). Evaporator Blowdown Pump:
1) Two (2)x100% Evaporator Blowdown Pump shall be installed; one operating
and one spare in case of 1x100% Evaporative concentration system. One (1)
X 100% Evaporator Blowdown Pump shall be installed per FFE train with a
store stand-by Evaporator Blowdown Pump in case of 2x50% Evaporative
concentration system. Blowdown pump shall be provided to transfer brine
blowdown
2) Casing and impeller shall be fabricated of A890 Gr 5A
L). Hydrocyclone Pump:
1) One (1) per evaporator train.
2) The pump casing and impeller shall be ASTM A890 Gr. 5A or equal.
3) Evaporator train shall have a centrifugal hydrocyclone feed pump.
M). Hydrocyclone:
1) One (1) per evaporator train.
2) Materials shall be 6% Mo SST/Ceramic/Equivalent.
3) Evaporator shall have a hydrocyclone for automatic control of dissolved and
suspended solids in the evaporator sump.

3.02.06 Crystallizer, Crystallizer Feed Tank, Crystallizer Brine Tank & Crystallizer heat
exchanger equipment:

1) Crystallizer Feed Tank and Pump-
One (1) Crystallizer Feed Tank, shall be provided for storage of evaporator
effluent brine. The tank will be utilized for interim storage of brine both during
normal operation and for short periods when maintenance is being performed
on the crystallizer/centrifuge system. Materials of construction shall be Super
Duplex 2507. The tank shall be furnished complete with Alloy C-276 agitator,
level and temperature controls, and other required accessories. Feed pump
shall be ASTM A 890 Gr. 5A.

2) Crystallizer Heater
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3)

4)

9)

6)

7)

8)

One (1) forced circulation (1x120%), horizontally mounted, TEMA "C" design
heat exchanger shall be furnished. Tubes to be made of Ti Gr 16, Tube
sheets: Ti Gr 16, cladding on 316 SS, Shell to be made of 2205 Or 316 LSS.
Head to be made of C 276.

Crystallizer Vapor Body

One (1) body of Alloy C 276 construction or higher grade, including de-
entraining device. A cone bottom to be included. All other necessary
accessories, controls, etc. shall be included. Crystallizer main circulating
piping Inconel 625 or better.

Crystallizer Recirculation Pump

One (1), 100% duty pump constructed of ASTM A8390 Gr. 5A or better shall
be furnished for circulating slurry through the process. Pump type may be
centrifugal or axial flow. Pump shall be furnished complete with double
mechanical seals and a discharge pressure gauge.

Surface Condenser

One (1) surface condenser to condense crystallizer distillate shall be
provided. Material of construction shall be 316L SS.

Anti-Foam Feed Tank and Pump

Complete feed system for injection of anti-foam to appropriate points in the
process shall be included. The feed system shall include feed tank, agitator,
and positive displacement metering pumps. Tank shall include a low-level
alarm.

Caustic Feed Tank and Pump

Complete feed system for injection of caustic to appropriate points in the
process shall be included. The feed system shall include feed tank, agitator,
and two positive displacement metering pumps. Tank shall include low level
alarm.

Crystallizer Distillate Tank

One (1) distillate tank shall be included, to provide positive suction head to

the distillate pump. The tank shall collect both crystallizer distillate and return
condensate from the crystallizer heater. Tank shall be of 316L stainless steel

construction or other compatible material.
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3.02.07

9)

10)

11)

12)

13)

Crystallizer Distillate Pump

One (1) 100% duty, centrifugal pumps shall be furnished to transfer distillate
from the distillate tank to be combined with the Evaporator distillate. Should
the crystallizer distillate be contaminated, it shall be discharged back to the
Wastewater Storage Tank. The distillate pump casing and impeller shall be
316L SST or better.

Recirculation piping and Vapor duct

Recirculation Piping shall be provided in C 276 material, Vapor duct to be
made of 2205.

Mechanical Vapour Compressor

One (1), 100% duty, centrifugal compressor shall be provided. Compressor
shall have 2507 casing, 2507 impeller . Inlet guide vanes or an outlet damper
valve shall be provided for flow control. Qil cooler, filter and vibration
monitoring shall be included as required.

Dewatring System: Solids generated in the crystallizer process are
dewatered in the dewatering system. Centrifuge or Belt Filter Press can be
offered for dewatering salts. Material of construction for wetted part should
be Hastelloy C or equal. Filter cloth can be vendor’s standard material based
on application.

Centrate Tank and Centrate Pump

Centrate generated from dewatering system is collected in the Centrate tank.
Brine is recycled back to crystallizer process. A small amount of purge can
be separated from centrate pump discharge of necessary. Material of
constriction for brine wetted material shall be Hastelloy C or equal.

General

a) All equipment and material furnished by the contractor shall have an acceptable

history of satisfactory reliable operation and the Contractor shall offer only

proven design in successful operation in similar application at previous

installations.

b) Type of equipment and material of construction for various applications in the

plant shall be selected by the Contractor as per its proven practice unless

specified elsewhere.
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c)

d)

e)

f)

9)

h)

Contractor shall take full responsibility that all materials and components of
valves, pumps, piping and other equipment and appurtenances shall be
compatible with the respective fluids herein.

All fasteners such as nuts, bolts etc. shall be of stainless steel.

Equipment shall be fabricated, assembled, installed and placed in proper
operating condition in full conformity with detail drawings, specifications,
engineering data, instructions and recommendations of the equipment
manufacturer as approved by the Employer.

All pressure vessels shall be tested and code-stamped conforming to ASME
Section VIII, Boiler and Pressure Vessel Code. ASME Section IX certified
welders shall perform welding of fabricated equipment per ASME procedures.
The design of equipment, arrangement of components, and routing of piping
shall consider operational and maintenance accessibility of components.
Equipment, piping, valves, and instruments shall be arranged so that when
installed, components requiring manipulation, observation, or maintenance will
be readily accessible and safe to operating and maintenance personnel.

The owner shall:

i).  Have full access to the equipment during manufacturing.

ii). Be notified when manufacturing schedule is arranged, and be kept
informed during manufacture of any major problems or rework that may
affect delivery of the equipment as scheduled.

iii). Be notified, should any work, fabrication, or material be supplied by a
subcontractor or outside bidder, prior to release to the bidder. Engineer
reserves the right of approval of any subcontractor and also the right to
inspect work, fabrication or material being subcontracted at the
subcontractor’s location.

iv). Each Bidder furnished equipment skid shall be assembled and shop
tested as completely as possible (both mechanically and electrically)
including stroking of valves. All rotating parts and shaft couplings shall be
statically and dynamically balanced in the shop.

v). Each pressure vessel shall be subjected to testing specified within
ASME. Skid piping and other piping assemblies shall also be
hydrostatically shop tested per ASME B31.1.
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a)
b)

a)

vi).  The Bidder shall notify the owner fifteen (15) working days prior to
performing the following for potential owner witness or inspection:

Hydrostatic testing.
Functional testing.

vii).  Coatings & Galvanizing:

Unless otherwise required, the Bidder's standard finish coating
systems shall be applied in the shop to ferrous metal surfaces of
equipment and materials. The coating system shall provide resistance
to corrosion caused by weather and industrial environments. Surfaces
to be primed only shall use a zinc rich primer. Surfaces shall be
cleaned, prepared and coated in accordance with the coating
manufacturer’s instructions. Each shop fabricated vessel and tank
shall be complete.

b) Stainless steel and FRP surfaces shall not be painted.

c) All exterior coating shall be epoxy black powder, no galvanized
outdoors.

d) Bidder shall fully describe the proposed coating system for all Bidder
supplied equipment. Equivalent coating systems by other
manufacturers must be submitted for approval to the Engineer/Owner
prior to fabrication of the equipment.
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1.00.00

1.01.00

1.02.00

1.03.00

LOW PRESSURE PIPING

EQUIPMENT SIZING CRITERIA

All the piping systems and equipment supplied under this package shall be designed to
operate without replacement and with normal maintenance for a plant service life of 30 years,
and shall withstand the operating parameter fluctuations and cycling which can be normally
expected during this period.

For all Low Pressure piping systems covered under this specification, sizing and system

design shall be to the requirements of relevant codes and standard indicated. In addition to
this, requirements of any statutory code as applicable shall also be taken into consideration.

Inside diameters of piping shall be calculated for the flow requirements of various systems.
The velocities for calculating the inside diameters shall be limited to the following:

a) Water Application
Water Velocity in m/sec
Pipe Size Below 50-150 200 mm
50 mm mm & above
(@) Pump suction —— 1.2-1.5 1.2-1.8

(b) Pump discharge
and recirculation 1.2-1.8 1.8-24 2.1-25

(c) Header —— 15-24 21-24

Pipe line under gravity flow shall be restricted to a flow velocity of 1 m/sec generally.
Channels under gravity flow shall be sized for a maximum flow velocity of 0.6 m/sec.

WILLIAM & HAZEN formula shall be used for calculating the friction loss in piping
systems with the following "C" value:

()] Carbon steel pipe 100
(ii) Ductile Iron. 140

(iii) Rubber lined steel pipe 120

(iv) Stainless steel pipe 100

For calculating the required pump head for pump selection, at least 10%  margin
shall be taken over the pipe friction losses and static head shall be calculated from
the minimum water level of the tank/ sump/ reservoir from which the pumps draw

water.

(b) Compressed Air Application

Compressed air 15.0 m/sec.(under Average Pressure & Temp. conditions)
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1.04.00

1.05.00

1.06.00

1.07.00

1.08.00

1.09.00

1.10.00

1.11.00

1.12.00

1.13.00

1.14.0

The pipes shall be sized for the worst (i.e. maximum flow, temp. and pressure values)
operating conditions.

Based on the inside dia. so established, thickness calculation shall be made as per ANSI B
31.1 OD and thickness of pipes shall than be selected as per ANSI B 36.10/1S-1239 Heavy
grade/IS-3589/ASTM-A-53/API-5L/ANSI B 36.19 as the case may be.

Corrosion allowance of 1.6 mm will be added to the calculated thickness being considered
(except stainless steel piping).

Bend thinning allowance/manufacturing allowance etc. shall be as per the requirement of the
design code provision.

High points in piping system shall be provided with vents along with valves as per the system
requirement. Low points shall be provided with drains along with drain valves as per the
system requirement. Drain lines shall be adequately sized so as to clear condensate in the
lines. Material for drain and vent lines shall be compatible with that of the parent pipe
material.

Material of construction for pipes carrying various fluids shall be as specified elsewhere.
Compressed air pipe work shall be adequately drained to prevent internal moisture
accumulation and moisture traps shall be provided at strategic locations in the piping
systems.

Depending upon the size and system pressure, joints in compressed air pipe work shall be
screwed or flanged. The flange shall be welded with the parent pipe at shop and shall be hot
dip galvanized before dispatch to site. Alternatively, the flanges on Gl pipes may be screwed-
on flanges also.

Threaded joints shall be provided with Teflon sealant tapes.

Following types of valves shall be used for the system/service indicated.

SYSTEM TYPES OF VALVES

Butterfly Gate Globe Check Ball Plug
Water X X X X X
Air X X X X
Drains & vents X X X
Recirculation pipes along with valves, breakdown orifices etc. shall be provided for
important pumping systems as indicated in respective process and instrumentation diagrams

(P&IDs). The recirculation pipe shall be sized for minimum 30%design flow of single pump
operation or the recommended flow of the pump manufacturer whichever is higher.

LOT-IA PROJECTS TECHNICAL SPECIFICATION SUB-SECTION-I-M8

FLUE GAS DESULPHURISATION (FGD) SECTION-VI, PART-B (LOW PRESSURE PAGE 2 OF 16

SYSTEM PACKAGE BID DOC. NO.:CS-0011-109(1A)-2 PIPING)




CLAUSE NO.

TECHNICAL REQUIREMENTS nﬂ%‘ﬂ

2.00.00

2.01.00

2.02.00

2.02.01

2.02.02

2.02.03

2.02.04

2.02.05

2.02.06

2.02.07

2.02.08

2.02.09

TECHNICAL SPECIFICATION
GENERAL

Specific technical requirements of low-pressure piping, fittings, supports, valves, specialties
and tanks etc. have been covered under this Sub-section. It includes details pertaining to
design and material of construction for piping, fittings, valves, equipment, etc.
cleaning/surface preparation application of primer and painting on over ground piping. It also
includes detailed technical requirement of laying underground/buried piping including water
proofing/anti corrosive protection. It also covers design, engineering, manufacturing,
fabrication, technical details of piping, valves, specialties, piping hangers / supports, tanks
etc.

Pipes and fittings

All low pressure piping systems shall be capable of withstanding the maximum pressure in
the corresponding lines at the relevant temperatures. However, the minimum thickness as
specified in the following clauses and or respective codes for pipes and fittings shall be
adhered to. The bidder shall furnish the pipe sizing/ thickness calculation as per the criteria
mentioned above under LP piping equipment sizing criteria of this Technical Specification.

Piping and fittings coming under the purview of IBR shall be designed satisfying the
requirements of IBR as a minimum.

Supporting arrangement of piping systems shall be properly designed for systems where
hydraulic shocks and pressure surges may arise in the system during operation. Bidder
should provide necessary protective arrangement like anchor blocks/anchor bolt etc. for the
safeguard of the piping systems under above mentioned conditions. The requirement will be,
however, worked out by the contractor and he will submit the detailed drawings for
thrust/anchor block to the Employer. External, and internal, attachments to piping shall be
designed so as not to cause flattening of pipes and excessive localized bending stresses.

Bends, loops, off sets, expansion or flexible joints shall be used as required in order to
prevent overstressing the piping system and to provide adequate flexibility. Flexibility
analysis (using software packages such as Caesar-ll etc.) shall be carried out for sufficiently
long piping (straight run more than 300M).

Wherever Bidder's piping coming under this specification, terminates at an equipments or
terminal point not included in this specification, the reaction and the thermal movement
imposed by bidder's piping on equipment terminal point shall be within limits to be approved
by the Employer.

The hot lines shall be supported with flexible connections to permit axial and lateral
movements. Flexibility analysis shall be carried out for pipelines which have considerable
straight run as indicated above and necessary loops/ expansion joint etc. shall be provided
as may be necessary depending on layout.

Piping and fittings shall be manufactured by an approved manufacturer of repute. They
should be truly cylindrical of clear internal diameter, of uniform thickness, smooth and strong,
free from dents, cracks and holes and other defects.

For rubber lined ERW pipes, beads shall be removed.

Inspection holes shall be provided at suitable locations for pipes 800 Nb and above as
required for periodic observations and inspection purposes.
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2.02.10

2.02.11

2.03.00

2.03.01

2.03.02

2.03.03

2.03.04

2.03.05

2.03.06

At all intersection joints, it is Contractor's responsibility to design and provide suitable
reinforcements as per the applicable codes and standards.

For large size pipes/ducts, at high point and bends/change of direction of flow, air release
valves shall be provided as dictated by the system requirement and operation philosophy &
tripping conditions of pumping system. Sizing criteria for air release valves shall be generally
on the basis of valve size to pipe diameter ratio of 1:8. Requirement shall be decided as per
relevant code.

Transient analysis /surge analysis where ever specified and required shall be conducted in
order to determine the location , number and size of the Air-Release valve on certain long
distance/high volume piping systems, if applicable within the scope of work of the package.

Material

Alternate materials offered by Bidder against those specified. shall either be equal to or
superior to those specified, The responsibility for establishing equality or superiority of the
alternate materials offered rests entirely with the Bidder and any standard code required for
establishing the same shall be in English language.

No extra credit would be given to offers containing materials superior to those specified.
Likewise no extra credit would be given to offers containing pipe thickness more than
specified.

All materials shall be new and procured directly from the manufacturers. Materials procured
from traders or stockists are not acceptable.

All materials shall be certified by proper material test certificates. All material test certificates

shall carry proper heat number or other acceptable references to enable identification of the
certificate that certifies the material.

Material of construction for pipes carrying various fluids shall be as follows:

SIN

Type of Fluid

Material

i) Ordinary Water (Raw Water,
Clarified Water, etc.)

i) Equipment cooling water
including Both primary & secondary
circuit (DMCW pH-corrected &
ACW drain water)

1S-2062 Gr.-E-250B/ASTM A-36/ASTM A-53
type 'E'Gr.B/IS-3589 Gr. 410 /1S-1239 Heavy.

i) Demineralised water,
ii)Alkaline solution (ECW system
chemical dosing)

Stainless Steel to ASTM A312, Gr. 304
welded for sizes 65 mm NB and above.

Stainless steel to ASTM A312, Gr. 304
sch.40s seamless for sizes 50mm and below

i) Drinking (potable) water
ii)Compressed air (Instrument &
service air)

ASTM A-53 type E Gr. B galvanized/ IS 1239
Gr heavy galvanized/IS 3589 Gr 410
galvanized. Galvanized shall be to IS- 4736
or equivalent.

In water lines, pipes upto 150mm Nb shall conform to ANSI B36.10/ASTM-A-53, Type-E Gr.B
/1S:1239 Gr. Heavy and minimum selected thickness shall not be less than 1S:1239 Grade
Heavy except for demineralised water, drinking water and condensate spill lines.
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2.03.07

2.03.08

2.03.09

2.03.10

2.03.11

2.03.12

2.04.00

2.04.01

2.05.00

2.05.01

Pipes of above 150mm Nb shall be to AWWA-C200/ANSI B 36.10/ASTM A-53/IS 3589
Gr.410. Pipe to be fabricated by the bidder shall be rolled and butt welded from plates
conforming to ASTM A-53 type 'E' Gr. B/IS 2062 Gr.E-250B/ASTM-A-36. However, larger
pipes, i.e. 1000mm Nb and above shall be made from plates conforming to ASTM A 36/1S
2062 Gr.E-250B and shall meet the requirements of AWWA-M-11 (for deflection & buckling
criteria considering water filled pipe as well as vacuum condition that may prevail during
transient/surge conditions, truck-load, rail-load and weight density for compacted soil or any
other load as the case may be).

In demineralised water service, the pipes upto 50 Nb shall be of stainless steel ASTM A 312,
Gr. 304 sch. 40 Seamless. The size for these pipes shall be to ANSI B 36.19. These shall be
socket welded. The material for pipe from 65mm NB upto and including 400 NB shall be to
ASTM A 312, Gr. 304 (welded). In no case the thickness of fittings shall be less than parent
pipe thickness.

Bidder/Contractor shall note that pipes offered as per a particular code shall conform to that
code in all respects i.e. Dimension, tolerances, manufacturing methods, material, heat
treatment, testing requirements, etc. unless otherwise mentioned elsewhere in the
specification.

Instrument air, Plant (service) air lines and Drinking water lines shall be to ASTM A 53 type E
grade B/ANSI B 36. 10/IS 3589, Gr. 410 / IS: 1239 Heavy (in case thickness calculated is
more than gr. Heavy, ANSI B 36.10 Schedule numbers shall be followed) and galvanized to
IS 4736 or any equivalent internationally reputed standard. The material of the pipes shall be
to ASTM A 53 type 'E' Gr. B/ IS: 3589, Gr. 410/ IS: 1239 Gr. Heavy. The fittings shall be of
either same as parent material or malleable iron to 1S-1879 (galvanized).

Spiral welded pipes as per API-5L/IS-3589 are also acceptable for pipe of size above 150
NB. However minimum thickness of the pipes shall be as elaborated in above clauses.

Condensate lines shall be to ASTM A 106 Gr. B and dimension to ANSI B 36.10 schedule
"standard" as minimum to be maintained.

If carbon steel plates of thickness more than 12 mm are used for manufacture of pipes,
fittings and other appurtenances, then the same shall be control-cooled or normalized as the
case may be following the guidelines of the governing code.

Field routed pipes:

Pipe lines of NB 50 size and below are regarded as field run piping. It is Bidder's
responsibility to plan suitable layouts for these system insitu. Bidder shall prepare drawings
indicating the layout of field run pipe work. These drawings shall be approved by Project
Manager to the installation of the field run pipe work. Based on these approved layouts the
Bidder shall prepare the BOQ of field run-pipes and submit to Employer for approval.

Slope/Drains and Vents

Suitable slope shall be provided for all pipelines towards drain points. It is Bidder
responsibility to identify the requirements of drains and vents, and supply the necessary pipe
work, valves, fittings, hangers and supports etc. As per the system requirement low points in
the pipelines shall be provided with suitable draining arrangement and high points shall be
provided with vent connections where air or gas pockets may occur. Vent for use during
hydrostatic test shall be plugged after the completion of the test. Vent shall not be less than
15mm size. Drains shall be provided at low points and at pockets in piping such that
complete drainage of all systems is possible. Drain shall not be less than 15mm for line size
up to 150mm, not less than 20mm up to 300mm and not less than 25mm for 350mm to
600mm pipes and not less than 50mm for 600mm and above pipes.

LOT-IA PROJECTS TECHNICAL SPECIFICATION SUB-SECTION-I-M8

FLUE GAS DESULPHURISATION (FGD) SECTION-VI, PART-B (LOW PRESSURE PAGE 5 OF 16

SYSTEM PACKAGE BID DOC. NO.:CS-0011-109(1A)-2 PIPING)




CLAUSE NO.

TECHNICAL REQUIREMENTS nﬂ%‘ﬂ

2.05.02 Air piping shall be sloped so that any part of the system can be drained through the shut-off

drain valve or drain plugs.

2.06.00 Pipe Joints

In general all water lines 65mm NB and above, are to be joined generally by butt welding
except the locations where valves/fittings are to be installed with flanged connections and
50mm and below by socket welding unless mentioned otherwise specifically. All air lines
shall be of screwed connection and rubber lined pipes of flanged connections.

2.06.01 Screwed Joints

(@)

(b)

(c)

(d)

(e)

Threading of pipes shall be carried out after bending, heat treatment etc. If not
possible, threading may be done prior to these operations but proper care should be
taken to protect them from damage. Threads shall be to ANSI B 2.1 (taper) NPT/IS:
554 unless specified otherwise.

Galvanized pipe shall generally be joined by screwing into sockets. The exposed
threaded portion on the outside of the pipes shall be given a zinc silicate coating.
Galvanized pipes shall not be field joined by welding for protection of Galvanising
Zinc layer. Screwed ends of Gl pipes shall be thoroughly cleaned and painted with a
mixture of red and white lead before jointing. For galvanized pipe sizes above 150
mm NB, screw & socket jointing as per ASTM-A-865 shall be employed for both
pipe-to-pipe and pipe-to-fitting jointing. For pipe to fitting connection since no direct
threading can be done on the fittings (supplied as per ASTM-A-234 Gr. WPB and
ANSI B-16.9) necessary straight pipe lengths acting as match pieces shall be welded
to the fitting at both ends and subsequently the free ends of the straight lengths shall
be threaded as per ASTM A-865 for jointing with main pipe. Once welding of fittings
with match pieces and threading of free ends of match pieces are over, the entire
fabricated piece shall be galvanized, or in case match pipes and fittings are already
galvanized before the above mentioned fabrication then suitable application of Zinc-
Silicate paste adequately at the welded surface (both in side & out side) after welding
with zinc rich electrode, along with the nascent threaded metal portions at both free
ends given the same application of Zinc Silicate paste. Alternatively flanged jointing
may be employed for pipe sizes 100 NB and above. However, the bidder shall
ensure the galvanized pipe joints do not fail during hydro test.

Teflon tapes shall be used to seal out screwed joints and shall be applied to the male
threads only. Threaded parts shall be wiped clean of oil or grease with appropriate
solvent if necessary and allowing proper time for drying before applying the sealant.
Pipe ends shall be reamed and all chips shall be removed. Screwed flanges shall be
attached by screwing the pipe through the flange and the pipe and flange shall be
refaced accurately.

For pipe sizes from 350 mm NB to 550 mm NB (including 350 NB & 550 NB) the Gl
pipes shall be of flanged connection. However, the pipes after welding of flanges
shall be completely galvanized. Any site welding done on galvanized pipes shall be
done with zinc-rich special electrodes and the welded surfaces whether inside or
outside shall be coated with zinc-silicate paste. Seal welding of flanges with zinc-rich
electrode will be permitted only when any flange is leak-prone during hydro testing.

For pipe sizes 600 mm NB and above, the Gl pipes shall be of welded connection
(with zinc-rich special electrodes) followed by application of zinc silicate coating at
welded surfaces both inside and outside the pipe, except for the last blank/blind
flange, or, equipment connection where application of zinc-silicate paste after
welding cannot be done due to inaccessibility of the inside welded surface and where
galvanic protection has been impaired due to welding of pipe-to-pipe joint. Thus the
last erection joint shall be flanged joint.
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2.06.02

2.06.03

2.07.00

2.07.01

2.07.02

2.07.03

2.07.04

2.07.07

2.08.00
2.08.01

2.08.02

Welded Joints

(@) For making up welded joints (butt weld or socket weld) the welding shall be
performed by manual shielded metal arc process in accordance with the
requirements specified elsewhere in the spec. Any welder employed for carrying butt
welding shall be qualified as per ASME section IX for the type of joints he is going to
weld. Jointing by butt weld, or socket weld shall depend upon the respective piping
material specifications.

Flanged Joints

(@) Flanged connections for pipes are to be kept to the minimum and used only for
connections to vessel, equipments, flanged valves and other fittings like
strainer/traps/orifices etc. for ease of connection and maintenance etc. Rubber lined
pipes shall be flange joined only.

(b) All flanged valves intended for installation on steel piping system, shall have their
flanges drilled to ANSI B 16.5 (or equivalent) and according to the pressure class
stated in their respective piping material specification.

(c) Drilling on flanges of flanged valves must correspond to the drilling of flanges on the
piping system on which the valves are installed.

Bends/elbows/mitre bends/ Tees/ Reducers & other fittings

For pipe fittings such as elbows (long radius), reducers, tees, etc. the material shall be to
ASTM-A-234 Gr. WPB/ASTM-105 up to 300 NB. For pipe fittings above 300 NB, the fittings
may be fabricated conforming to parent pipe material. Provision of compensation pads shall
be kept as per ANSI B 31.1. The fitting shall conform to the dimensional standard of ANSI B-
16.9/ 16.11.Further branching in pipes for sizes 65nb and above is also acceptable (ANSI B
31.1).

However, for pipes up to 150 NB, pipe fittings may be supplied with material and dimension
conforming to IS 1239 in case parent pipes also conform to IS 1239.

For pipe size 350Nb and above mitre bends may be used for all pipes except rubber lined
pipes. The bend radius shall be 1% times the nominal pipe diameter. 90 deg. bends (mitre)
shall be in 4 pieces (3 cuts) and 45 deg. mitre bends shall be in 3 pieces 224 deg.
Fabrication of mitre bends shall be as detailed in BS 2633/BS534.

For pipes, above 1200 NB, reducer and tees shall be to dimensional standard of AWWA-C-
208.

Stainless steel fittings shall conform to either ASTM-A-182 Gr. 304 or ASTM-A-403 Grade
WP. 304 Class-S, for sizes upto and including 50 mm NB, i.e. the fittings shall be of
seamless construction. However, for stainless fittings above 50 mm NB, the same shall
conform to ASTM-A-403 Gr. WP 304 Class W i.e. the fittings shall be of welded construction
strictly in accordance with ASTM-A-403.

In no case, the thickness of fittings shall be less than the thickness of parent pipe,
irrespective of material of construction.

Flanges

Flanges shall be slip on type. Welding of flanges in tension is not permitted.,

All flanges and-flanged drilling shall be to ANSI B 16.5/BS EN-1092 of relevant
pressure/temperature class. Flanges shall be fabricated from steel plates conforming to

ASTM A 105/1S 2062 Gr. E-250B. However stainless steel flanges shall be fabricated from
SS plates to ASTM-A-240, Gr. 304 or equivalent.
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2.09.00

2.09.01

2.09.02

2.09.03

Specific technical requirement of laying buried pipe with anti corrosive treatment

The pipe in general shall be laid with the top of the pipe minimum 1.0 (one) meter below
finished general ground level.

Trenching

(@)

The trench shall be cut true to the line and level and shall follow the gradient of the
pipeline. The width of the trench shall be sufficient to give free working space on
each side of the pipe. Trenches shall conform to IS 5822 or any international
standard.

Preparation and cleaning of piping

(@)

(b)

The pipeline shall be thoroughly cleaned of all rust, grease, dirt, weld scales and
weld burrs etc. moisture or other foreign matter by power cleaning method such as
sand or grit blasting, power tool cleaning, etc. Grease or heavy oil shall be removed
by washing with a volatile solvent such as gasoline. Certain inaccessible portions of
the pipeline (which otherwise not possible to be cleaned by power cleaning methods)
may be scrubbed manually with a stiff wire brush and scrapped where necessary
with specific permission of the Project Manager.

On the internal surface for pipes 1000 Nb and above, a coat of primer followed by a
hot coal-tar enamel or coal tar epoxy painting (cold) shall be applied.

Coating and wrapping/ Anti corrosive Protection Coal tar tape

a.

Buried piping shall be coated and wrapped, as per specification, after completion of
welded and/or flanged connections, and after completion and approval of Hydro
testing. Materials to be used for coating and wrapping of underground pipelines are:

(1) Coating primer (coal tar primer)
(2) Coating enamel (coal tar enamel)
(3) Wrapping materials.

All primer/coating/wrapping materials and methods of application shall conform to IS:
10221 except asphalt/bitumen material. Materials (primer/coating/wrapping) as per
AWWA-C-203 are also acceptable.

Protective coating shall consist of coal tar primer, coal tar enamel coating, glass
fiber, tissue inner wrap followed by glass fiber or coal tar impregnated Kraft outer
wrap or finish coat.

Number of coats and wraps, minimum thickness for each layer of application shall be
as per 1S-10221. Number of. Coats and wraps shall be decided based on soil
corrosivity/resistivity as indicated in 1S-10221. Soil data-for this purpose shall be
made available.

Total thickness of completed coating and wrapping shall not be less than 4.0 mm.

Alternatively, the anti-corrosive protection for buried pipes can consist of anti-
corrosive protection Coal-tar tapes. Material and application of tapes shall conform to
IS 15337 or equivalent. These-tapes shall be applied hot over the cold coal tar
primer in steps of 2mm thickness so as to cover the spiral edges of the first tape by
the application of second tape. The total nominal thickness of the finished protective
coating shall be 4.0 mm.
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2.09.04

2.09.05

2.10.00

2.10.01

2.10.02

2.10.03

2.10.04
2.11.00

2.11.01

2.11.02

2.11.03

2.12.00

2.12.01

Trench bed preparation and back filling

Prior to lowering and laying pipe in any excavated trench, the bottom of the trench may
require to be back filled and compacted (or as the case may be) to provide an acceptable
bed for placing the pipe. Bed preparation in general shall be as per IS: 5822.

laying of galvanized steel (Gl) pipes

All the joints shall be screwed with socket or flanged. Screwed ends of Gl pipes shall be
thoroughly cleaned and painted with a mixture of red and white lead before jointing Threaded
portion on either side of the socket joint shall be applied with Zinc silicate paste.

All the provisions for trenching' bed preparation’ laying the pipe application of primer' coating'
wrapping with tapes and back filling etc. as indicated for "laying of buried piping” and " anti
corrosive protection for buried piping" are applicable for buried galvanized steel (Gl) pipes
also.

Cleaning and flushing

All piping shall be cleaned by the Bidder before and after erection to remove grease, dirt,
dust, scale and welding slag.

Before erection all pipe work, assemblies, sub-assemblies, fittings, and components, etc.
shall be thoroughly cleaned internally and externally by blast cleaning or by power driven
wire brushes and followed by air-blowing . However for pipe sizes below 100nb the pipes
may be cleaned internally by compressed air blowing as an alternative to internal blast
cleaning. The brushes shall be of the same or similar material as the metal being cleaned.
Cleaning of Galvanized pipes shall be done by air blowing only.

After erection, all water lines shall be mass flushed with water. The cleaning velocities in
water lines shall be 1.2-1.5 times the operating velocities in the pipelines.

All compressed air pipe work shall be cleaned by blowing compressed air.
Specification for hangers and supports

All supports and parts shall conform to the requirement of power piping code ANSI B 31.1 or
approved equivalent.

The maximum spans of the supports of straight length shall not exceed the recommended
values indicated in ANSI B 31.1.
At all sliding surfaces of supports suitable arrangement is to be provided to minimize sliding

friction.

Design/Construction/Material Particulars of Gate/ Globe /Check /Butterfly / Ball / Air
release /Float valves / Moisture Traps.

GENERAL

(@) All valves shall have indicators or direction clearly marked on the hand-wheel so that
the valves opening/closing can be readily determined.

(b) Special attention shall be given to operating mechanism for large size valves with a
view to obtaining quick and easy operation ensuring that a minimum of maintenance
is required.
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2.12.02

2.12.03

(c) The valves coming in vacuum lines shall be of extended gland type and/or water
sealed.

(d) The actuator-operated valves shall be designed on the basis of the following:

(1) The internal parts shall be suitable to support the pressure caused by the
actuators;

(2) The valve-actuator unit shall be suitably stiff so as not to cause vibrations,
misalignments, etc.

(3) All actuator-operated valves shall be provided with hand operated gearing
mechanism also.

4) All actuators operated valves shall open/ close fully within time required
by the process.

(e) Valves coming under the purview of IBR shall meet IBR requirements.

) All valves shall be provided with embossed name plate giving details such as tag
number, type, size etc.

(9) Wherever required valves shall be provided with chain operator, extension spindles
and floor stands or any other arrangement approved by employer so that they can be
operated with ease from the nearest operating floor. Wherever necessary for safety
purpose locking device shall be provided. Further, necessary small platforms for
facilitating easy valve operation shall be provided by the contractor wherever
necessary in consultation with project manager within the bid price at no extra cost to
employer

VALVE BODY MATERIAL
Valve body material for various services shall be as follows:

Valve body material for water application like Secondary circuit auxiliary cooling water of
ECW system, Raw water, Ash water make-up, service water, clarified water, DM cooling
water (pH corrected) , drinking water etc. shall be cast iron for sizes 65NB and above; gun-
metal for sizes 50 Nb and below.

For compressed air application, valve body material shall be cast carbon steel or forged
carbon steel for sizes 65 mm NB & above and Gun metal for sizes 50 NB and below.

DM water: SS body and disc along with SS internals. However for butterfly valves, Cast Iron
/Ductile Iron/SG iron/carbon steel body and disc with elastomer lining are also acceptable.

Condensate: Cast Carbon Steel / Forged Carbon Steel.

The design, material, construction, manufacture, inspection, testing and performance of
valves shall comply with all currently applicable statutes, regulations and safety codes in the
locality where the valves will be installed. The valves shall conform to the latest editions of
applicable codes and standards as mentioned elsewhere. Nothing in this specification shall
be construed to relieve the Bidder of his responsibility. Valves in general shall conform to the
requirements of the following standards.

Standards and Codes

AWWA-C-504 Rubber seated butterfly valves.
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BS-5155/EN-593 Cast iron and steel body butterfly valves for general

purpose.

IS-778 Gun-metal gate, globe and check valves for general

purpose.

BS-5154 Copper alloy globe/globe stop and check and gate

valves for general purpose.

I1S-780 Sluice valves for water works purpose (50-300 mm size)

1S-2906 Sluice valves for water works purpose (350-1200 mm size)

1S-5150 Cast iron wedge and double disc gate for general
purpose.

BS-5152 Specification for cast iron globe valves.

BS-5153 Cast iron check valves for general purpose.

1S-5312 Swing check type reflux (non-return) valves.

ANSI B 16.34 Standard for valves.

API-594 Standard for Dual-check valves.

API1-600 Steel gate valves.

ANSI-B-16.10 Valves face to face and other relevant dimension.

API-598 Valves inspection test.

2.12.04 End Connections

The end connections, shall comply with the following:

Socket welding (SW) - ANSI B 16.11

Butt Welding (BW) - ANSI B 16.25.

Threaded (SC) - ANSI B 2.1

Flanged (FL) - ANSI B 16.5& AWWA-C-207 (steel flanges), ANSI B 16.1 (Cast Iron flanges).

2.13.00 Gate/Globe/Check Valves

(@) All cast iron body valves (gate, globe and non-return) shall have flanged end
connections; (screwed ends for Ductile D.2NI body valves are not acceptable).

(b) All steel and stainless steel body valves of sizes 65 mm and above shall have
flanged or butt welding ends. Valves of sizes below 65mm shall have flanged or
socket welded ends. Compatibility of welding between valve body material and
connecting pipe material is a pre-requisite in case of butt-welded joints.

(c) All gun metal body valves shall have screwed ends.
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(d)
(e)

®

(9

(h)

0)

()

(k)

0]

(m)

All flanged end valves/specialties. shall be furnished along with matching counter
flanges, fasteners, gaskets etc. as required to complete the joints.

Gate/sluice valves shall be used for isolation of flow. All gate valves shall be of the
full-way type, and when in the full open position the bore of the valve shall not be
constricted by any part of the gate.

Gate valves shall be of the solid/elastic or articulated wedge disc. Gate valves shall
be provided with the following accessories in addition to other standard items:

(1) Hand wheel
(2) Position indicator (for above 50 mm NB valve size)
(3) Draining arrangement wherever required.

Globe valves shall be used for regulation purposes. They shall be provided with hand
wheel, position indicator, draining arrangement (wherever required) and arrow
indicating flow direction. Preferably, the valves shall be of the vertical stem type.
Globe valves shall preferably have radiused or spherical seating and discs shall be
free to revolve on the spindle.

The pressure shall preferably be under the disc of the valve. However, globe valves,
with pressure over the disc shall also be accepted provided (i) no possibility exists
that flow from above the disc can remove either the disc from stem or component
from disc (ii) manual globe valves can easily be operated by hand. If the fluid load on
the top of the disc is higher than 40-60 KN, bypass valve shall be provided which
permits the downstream system to be pressurized before the globe valve is opened.

Check valves shall be used for non-return service. They shall be swing. check type
or double door (Dual plate)check type with a permanent arrow inscription on the
valve body indicating the fluid flow direction. In long distance pipes lines with
possibility of surge-occurrence, dual plate check valves are preferable for its spring
controlled opening /closing of flaps/doors against flow reversals. However, dual plate
check valves shall not be used for sizes more than 600mm NB.

For bore greater than 2" the valves must be swing check type or dual plate check
type suitable for installation in all positions (vertical and horizontal);

For bore smaller than or equal to 2" the valves must be of the piston type to be
installed, in horizontal position.

All gate and globe valves shall be provided with back seating arrangement to enable
on line changing of gland packing. The valves shall be preferably outside screw &

yoke type.

All gate and globe valves shall be rising stem type and shall have limit switches for
full OPEN and full CLOSED indication wherever required. This will include motor-
operated valves also wherever required. In such cases the limit switches shall form
an integral part of the valve. Stop-gap arrangement in this respect is not acceptable.

All valves except those with rising stems shall be provided with continuous
mechanical position indicators; rising stem valves shall have only visual indication
through plastic/metallic stem cover for sizes above 50 mm nominal bore.

For Cl gate, globe and check valves wherever thickness of body/bonnet is not
mentioned in the valves standards, thickness mentioned in IS- 1538 for fitting shall
be applicable.
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2.13.01 MATERIAL OF CONSTRUCTION (GATE/GLOBE/CHECK VALVE)
(@) The materials shall generally comply with the following:
(1) Cast Steel Valves
Body & bonnet ASTM A 216 Gr. WCB/
ASTM A 105
Disc for non-return ASTM A 216 Gr. WCB/
Valves ASTM A 105
Trim. ASTM A 182 Gr. F6 or Equivalent
(2) Stainless steel valves
Body & Bonnet SS 304
Disc —do-
Trim. SS 316
(3) Cast iron valves
Body & bonnet BS 1452 Gr. 14/ 1S-210 Gr. FG 260
Seating surfaces and rings 13% chromium steel/ 13% Chrome
overlay
Disc for non-return valves BS 1452 Gr. 14/1S-210 Gr FG 260
Hinge pin for non-return valves AISI 316
Stem for gate globe valves 13% chromium steel or Equivalent
Back seat 13 % chromium steel / 13% Chrome
overlay
(4) Gun Metal valves
Body and bonnet IS 318 Gr. 2/ Equivalent
Standard
Trim. -do-
(b) Cast iron body valves shall have high alloy steel stem and seat.
(c) Material for counter flanges shall be the same as for the piping.
(d) Forged carbon steel valves are also acceptable in place of Gun metal valves.
2.14.00 Air Release Valve
(@) The air release valves shall be of automatic double air valve with two orifices and two
floats. The float shall not close the valve at higher air velocities. The orifice contact
joint with the float shall be leak tight joint.
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2.15.00

2.15.01

2.15.02

(b)

(c)

(d)

The valve shall efficiently discharge the displaced air automatically from ducts/pipes
while filling them and admit air automatically into the ducts/pipes while they are being
emptied. The valve shall also automatically release trapped air from ducts/pipes
during operation at the normal working pressure.

Body material of automatic air release valves shall comply generally with BS 1452
Gr. 14/1S: 210 Gr. FG 260. and spindle shall conform to high tensile brass.

Air release valves shall not have any integral isolation device within them. Each Air
release valve shall be mounted, preceded by a separate isolation gate/ butterfly
valve.

Butterfly valves

Design/Construction

(@)

(b)

(c)

(d)

The valves shall be designed for the design pressure/temperature of the system on
which it is installed and in accordance with AWWA-C-504, EN-593 or any other
approved equivalent standard latest edition. Fabricated steel (IS: 2062 GR. E-250B)
butterfly valves instead of cast iron body valves are also acceptable for size above
300 mm nb diameter.

The valves shall be suitable for installation in any position (horizontal/vertical etc.)

and shall be generally of double-flanged construction. However for sizes 600 NB
and below the valves of Wafer construction are also acceptable

Valves-350Nb and above shall have pressure equalizing bypass valves, wherever
system parameters warrant the same.

Valves-200Nb and above shall also be provided with gear operator arrangement as a
standard practice suitable for manual operation. Manual operation of valve shall be
through gear arrangement having totally enclosed gearing with hand wheel diameter
and gear ratio designed to meet the required operating torque It shall be designed to
hold the valve disc in intermediate position between full open and full closed position
without creeping or fluttering. Adjustable stops shall be provided to prevent over
travel in either direction.

Limit and torque switches (if applicable) shall be enclosed in water tight enclosures
along with suitable space heaters for motor actuated valves, which may be either for
On-Off operation or inching operation with position transmitter.

Material of Construction (Butterfly Valves)

Materials and other design details shall be as indicated below :

(@

Cast Iron Butterfly Valves

Body & Disc ASTM A48, Gr. 40 with 2% Ni/

IS: 210. Gr. FG-260, with 2% Ni/ SG iron BSEN 1563, Gr
EN GJS-400-15 with 2%Ni and epoxy coated

Shaft BS 970431 S: 291 /EN 57, or

AlS1-410 or AWWA-permitted shaft
material equivalent to EN-57/AISI-410 or better.

Seatring 18-8 Stainless steel
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CLAUSE NO. TECHNICAL REQUIREMENTS nﬂ%bﬂ
Seal Nitrile Rubber
(b) Stainless Steel Butterfly Valves
Body & Disc SS 304
Shaft SS 316
Seat Rings EPT/BUNA-N/Neoprene
(c) Carbon steel Butterfly Valves
Body & Disc ASTM A 216, Gr. WCB
Shaft SS 304
Disc & Seat Rings EPT/BUNA-N/Neoprene
(d) Elstomer lined Butterfly Valves
Body & Disc ASTM A48, Gr. 40 /IS: 210. Gr. FG-260 / SG Iron (ductile
iron) IS 1865 Gr 400-15 or BSEN 1563, Gr EN GJS-400-15
/ ASTM A 216, Gr. WCB with elastomer lining.
Shaft SS 316
2.15.03 Proof of Design Test (Type Test) for Butterfly Valves
Proof of Design (P.0.D.) test certificates shall be furnished by the bidder for all applicable
size-ranges and classes of Butterfly valves supplied by him, in the absence of which actual
P.O.D. test shall be conducted by the bidder.
All valves that are designed and manufactured as per AWWA-C-504 / AWWA-C-516 shall be
governed by the relevant clauses of P.O.D test in AWWA-C-504/AWWA-C-516. For Butterfly
valves, designed and manufactured to EN-593 or equivalent, the P.O.D. test methods and
procedures shall generally follow the guidelines of AWWA-C-504 in all respect except that
Body & seat hydro test and disc-strength test shall be conducted at the pressures specified in
EN-593 or the applicable code. Actuators shall also meet requirements of P.O.D. test of
AWWA-C-504/AWWA-C-516.
2.16.00 Float operated valves
(@) Valve shall automatically control the rate of filling and will shut off when a
predetermined level is reached and close to prevent over flow on pre-set maximum
water level. Valve shall also open and close in direct proportion to rise or fall of water
level.
(b) DESIGN AND CONSTRUCTION FEATURES
The following design and construction feature of the valve shall be the minimum
acceptable.
(c) Valves shall be right-angled or globe pattern.
(d) Valves shall be balance piston type with float ball.
(e) Leather liner shall not be provided.
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CLAUSE NO. TECHNICAL REQUIREMENTS nﬂ%ﬁﬂ
() The body and cover material shall be cast iron conforming to ASTM-A 126 Grade 'B'
or IS: 210 Grade 200 or equivalent, and Float shall be of copper with epoxy painting
of two (2) coats.
(9) Valves shall be suitable for flow velocities of 2 to 2.5m/sec.
(h) The valves shall have flanged connections.
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1 109-PVC-B-001 (GA & RCC Detail of Foundation of Reagent Feed a D raD |miscELLANEOUS IPE-Civil PE-Mech/Layout,PE- 290 140
Tank |Mech/SG,PE-Mech/SG,
(GA & RCC Detail of Foundation of Secondary HC - PE-Mech/Layout,PE-
2 (0000- 109-PVC-B-002 A D FGD |MISCELLANEOUS |PE-Civil 255 105
Feed Tank v Mech/SG,PE-Mech/SG,
3 109-PVC-B-003 (GA & RCC Detail of Foundation of Filtrate water a D raD |miscELLANEOUS IPE-Civil PE-Mech/Layout,PE- 283 133
Tank |Mech/SG,PE-Mech/SG,
(GA & RCC Detailof Foundation of Waste water - PE-Mech/Layout,PE-
4 )
(0000- 109-PVC-B-004 tank A D FGD |MISCELLANEOUS |PE-Civil Mech/5G,PE-Mech/SG, 290 140
5 109-PVC-B-005 (GA & RCC Detail of Foundation of Awdlliary a D raD |miscELLANEOUS IPE-Civil PE-Mech/Layout,PE- 290 140
Storage Tank |Mech/SG,PE-Mech/SG,
(GA & RCC Detail of Foundation of Process - PE-Mech/Layout,PE-
6 0000-109-PVC-B-006 Water Tank L D FGD |MISCELLANEOUS [PE-Civil Mech/SG,PE Mech/SG, 283 133
(GGH-Layout of Piles (If applicable) - GA OF y PE-Mech/Layout, PE-
7 (0000-109-PVC-B-010 FOUNDATION & COLUMN FOR GGH SUPPORT A D FGD |MISCELLANEOUS [|PE-Civil 292 142
Mech/SG,PE-Mech/5G,
STRUCTURE
(GGH - Foundation/Pilecap & Pedestal - R/F PE-Mech/Layout,PE-
8 (0000-109-PVC-B-011 A D FGD |MISCELLANECUS |PE-Civil 292 142
DETAILS FOR GGH SUPPORT STRUCTURE Mech /SG,PE-Mech/5G,
i d PE-Mech/Layout, PE-
Pipe Rack structure- GA & RCC detail of
9 (D000-109-PVC-B-014 pe ac_ ructure te A D FGD |MISCELLANEOUS [|PE-Civil Mech/5G,PE-Mech/5G,PE- |302 152
Foundation z
Civil,
PE-Electrical,PE-C&I,PE-
GA of Found: of Hectrical equi & N y
10 |0000-109-PvC-B-016 wn‘t’wl Bt ricalequp A D FGD [MISCELLANEOUS [PE-Civil C&.1,PE-Mech/Layout, PE-  [322 172
B Mech/SG,PE-Mech/5G,
PE-Electrical, PE-C&, PE-
11 (0000-109-PVC-B-017 RCC.DetaII of Fcundatlcn.d. Electrical A D FGD |MISCELLANECUS |PE-Civil (C&|,PE-Mech/5G,PE- 322 172
lequipments & control Building
|Mech/SG,
(GA & RCC Detail of Superstructure of Electrical E:IE::K_EFJ;P:_C&LPE_
12 (0000-109-PVC-B-018 lequipments & control Building - SHEET-1 - A D FGD |MISCELLANECUS |PE-Civil ! v 322 172
DETAILS OF GRADE BEAMS Mech/Layout,PE-
|Mech/SG,PE-Mech/SG,
(GA & RCC Detail of Superstructure of Electrical E:IE::K_EFJ;P:_C&LPE_
13 (O000-109-PVC-B-018-5HT-2 lequipments & control Building - SHEET-2 - A D FGD |MISCELLANECUS |PE-Civil ! v 322 172
DETAILS OF LINTEN BEAMS Mech/Layout,PE-
|Mech/SG,PE-Mech/SG,
(GA & RCC Detail of Superstructure of Electrical E:IE::K_EFJ;P:_C&LPE_
14 (O000-109-PVC-B-018-5HT-3 lequipments & control Building - SHEET-3 - A D FGD |MISCELLANECUS |PE-Civil Me;hﬂa:t;m PE 322 172
DETAILS OF FLOOR BEAMS & SLABS Mech , G.PE-Mech/SG,
(GA & RCC Detail of Superstructure of Electrical PE-Electrical,PE-C&I,PE-
lequipments & control Building - SHEET-4 - (C&|,PE-Civil PE-
15 (0000-109-PVC-B-018-5HT-4 A D FGD |MISCELLANECUS |PE-Civil 322 172
DETAILS OF FROOF BEAMS & SLABS ATRL (+) Mech /Layout,PE-
295.250 (TOC) |Mech/5G,PE-Mech/SG,
(GA & RCC Detail of Superstructure of Electrical PE-Electrical, PE-C&I,PE-
equipments & control Building - SHEET-5 - (C& |, PE-Civil PE-
16 (0000-109-PVC-B-018-5HT-5 A D FGD |MISCELLANECUS |PE-Civil 322 172
DETAILS OF GRADE SLAB AT RL (+) 285.800 Mech,/Layout, PE-
(TOC) |Mech/5G,PE-Mech/SG,
(GA & RCC Detail of Superstructure of Electrical PE-Electrical, PE-C&I,PE-
equipments & control Building - SHEET-6 - (C& |, PE-Civil PE-
17 (0000-109-PVC-B-018-5HT-6 A D FGD |MISCELLANECUS |PE-Civil 322 172
DETAILS OF STAIR CASES & ITS BEAM UPTO Mech /Layout,PE-
ROOF |ME{:h£§G,PE—ME{:h{‘SG,
PE-Electrical, PE-C&, PE-
(GA & RCC Detail of Superstructure of Electrical cal PE{FFLPE-
18 (0000-109-PVC-B-018-5HT-7 lequipments & control Building - SHEET-7 - A D FGD |MISCELLANECUS |PE-Civil Me;hﬂa:t;m PE 322 172
DETAILS OF COLUMNS ME{:h: G.PE-Mech/SG,

LOT-IA PROJECTS
FLUE GAS DESULPHURISATION (FGD) SYSTEM PACKAGE

SUB-SECTION--M3

MDL

PAGE 1 OF 24



PROJECT_SP
Rev_drg_no_for_| TO_BE_SHIFTED > |orG_pu|DRG_TY SUB_FROM_ | SUB_FROM_F
5. No. NTPC_DRG_NO ino drg _TO_PACKAGE DRG_TITLE ECIFC_INFO RPOSE PE AREA MILESTONE CUSTODIAN REVIEWERS MP_AWARD | GD_AWARD
RMATION
. . . PE-Civil,PE-Civil,PE-C&I,PE-
19 [0000-109-PVC-8-019 ;mmh:i::irzli:“ of Electrical equipments & A D FGD |MISCELLANEOUS [Architecture [CBI,PE-Electrical,PE- 292 142
& Mech/Layout,PE-Mech/SG,
GA of Foundation of Gypsum Dewatering . PE-Civil, PE-Mech/Layout, PE{
20 (D000-109-PVC-B-020 Building A D FGD |MISCELLANEOUS [|PE-Civil Mech/5G,PE-Mech/SG, 322 172
21 (D000-109-PVC-B-021 Rec Dm.” of Ff,u.ndatlcn of Gypsum A D FGD |MISCELLANEOUS [|PE-Civil PE-Civil, 322 172
Dewatering Building
GA & RCC Detail of Superstructure of Gypsum PE-Civil, PE-Mech/SG,PE-
22 (0000-109-PVC-B-022-5HT-1 Dewatering Building : GA & RC Details of Grade A D FGD |MISCELLANECUS |PE-Civil Mech/SG,PE- 322 172
Beams Mech/Layout,PE-Electrical,
(GABRCC Detal of Superstructure of Gypsum » PE-Civil, PE-Mech/SG, PE-
23 (0000-109-PVC-B-022-5HT-10 Dewatering Building - GA & RC Details of Lintel A D FGD |MISCELLANEOUS [PE-Civil Mech/Layout, 322 172
Beams at AL 311.2 m (BOC) yout,
(GA & RCC Detail of Superstructure of Gypsum .
24 |0000-109-PVC-8-022-SHT-2 Dewatering Building : RC Details of Columns A D FGD [MiscELLANEOUS [PE-Chvil PE-Civil PE-Mech/SG,PE- |5, m
Mech/5G,PE-Mech/Layout,
|above Ground Level
(GA & RCC Detail of Superstructure of Gypsum .
25 |0000-109-PVC-B-022-SHT-3 Dewatering Building : GA & RC Details of Floor A D FGD [MiscELLANEOUS [PE-Chvil ::EEL‘;'S‘;EP!:;‘I&PEM m m
Beams & Slab at RL. 292.8 m & RL. 296.65 m g Y
(GA & RCC Detail of Superstructure of Gypsum .
PE-Civil,PE-M: '5G,PE-
26 |0000-109-PVC-B-022-5HT-4 Dewatering Building : GA & RC Details of Floor A D FGD |MISCELLANEOUS [PECivil MECII:,:S o PE::ETh ayout, P22 172
Beams & Slab at RL. 300.65m g Y
(GA & RCC Detail of Superstructure of Gypsum ::‘;CM'_:P;;!?;:PE_
27 (0000- 109-PVC-B-022-5HT-5 Dewatering Building : GA & RC Details of Grade A D FGD |MISCELLANEOUS |PE-Civil y 322 172
Siab Mech,/Layout,PE-C&I,PE-
|Electrical, PE-Civil,
(GA & RCC Detail of Superstructure of Gypsum .
PE-Civil,PE-M: '5G,PE-
8 (O000-109-PVC-B-022-5HT-6 Dewatering Building : GA & RC Details of Roof A D FGD |MISCELLANEOUS [|PE-Civil " och/ 322 172
Mech/5G,PE-Mech/Layout,
Beams & Slab
(GA & RCC Detail of Superstructure of Gypsum PE-Civil,PE-Mechy/SG, PE-
29 (0000-109-PVC-B-022-5HT-7 Dewatering Building : GA & RC Details of Lintel A D FGD |MISCELLANECUS |PE-Civil 322 172
Mech/SG,PE-Mech/Layout,
Beam
(GA & RCC Detail of Superstructure of Gypsum PE-Civil,PE-Mech/SG, PE-
30 (0000-109-PVC-B-022-5HT-8 Dewatering Building : GA & RC Details of Roof A D FGD |MISCELLANECUS |PE-Civil Mech/SG, PE-Mech/Layout, 322 172
Beams & Slab at RL 308.65m ulad Yot
GA & RCC Detail of Superstructure of Gypsum . PE-Civil, PE-Mech/SG,PE-
d -SHT- 7
31 (0000- 109-PVC-B-022-5HT-9 Dewatering Bullding - Superstructure Stairs A D FGD |MISCELLANEOUS |PE-Civil Mech/Layout, 3z 172
32 (D000-109-PVC-B-023 Arl?hl.tectural dwg of Gypsum Dewatering A D FGD |MISCELLANEOUS [Architecture PE-G“LPE-MGCNSGJPE_- 285 135
Building Mech/Layout,PE-Electrical,
. N PE-Civil, PE-Mech/SG, PE-
33 |0000-109-PuC-B-024 (GAf Foundetion of Recycle Purp & Orddation A D) FGD [MISCELLANEOUS [PE-Cvil Mech/SG,PE-Electrical, PE- (322 172
Blower Building
Mech/Layout,
. PE-Civil, PE-Mechy/ Layout, PE
34 |0000-109-PVC-B-026 :a::ﬁ:ﬁ:ﬁ:’w Pump & Oxidation Blower D FGD |MISCELLANEOUS [PE-Civil Mech/SG,PE-Mech/SG,PE- |292 142
Electrical,
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PE-Civil, PE-Mechy/ Layout, PE
35 (0000-109-PVC-B-028 (GA of Foundation of Ball Mill Building A D FGD |MISCELLANEOUS |PE-Civil Mech/5G,PE-Mech/SG,PE- |322 172
Electrical,
. . . o . PE-Civil, PE-Mech/Layout,PE
36 (D000-109-PVC-B-029 RCC Detail of Foundation of Ball Mill Building A D FGD |MISCELLANEOUS [PE-Civil Mech/5G,PE-Mech/SG, 322 172
PE-Mech/Layout, PE-
37 |0000-109-PVC-B-030-5HT-1 g:liinc'.: g:?'Lf;:ie”';ﬂ‘::g:r;:;:r:sM i A D FGD |MISCELLANEOUS [PE-Civil Mech/SG,PE-Mech/SG,PE- |322 172
n§: Civil,PE-Electrical PE-CA,
(GA & RCC Detail of Superstructure of Ball Mill
38 (0000-109-PVC-B-030-5HT-10 Building : GA & Detall of Side Runner | D FGD |MISCELLANECUS |PE-Civil PE-Mech/SG, 322 172
39 [0000-109-Puc-B-030-5HT-11 AR G- Detad of upersiructureof all M A b [rep |misceLancous [Peciil  [Pe-Mech/ss, 322 172
g : GA & Detail Monorail Beam
(GA & RCC Detail of Superstructure of Ball Mill PE-Mech/Layout,PE-
40 (0000- 109-PVC-B-030-5HT-2 Building : RC Details of Columns above Ground A D FGD |MISCELLANECUS |PE-Civil Mech/SG,PE-Mech/SG,PE- |322 172
Level Civil,
(GA & RCC Detail of Superstructure of Ball Mill PE-Mech/Layout,PE-
41 (0000- 109-PVC-B-030-5HT-3 Building : GA & RC Details of Floor Beams & Slab A D FGD |MISCELLANEOUS |PE-Civil Mech/5G,PE-Mech/SG,PE- |322 172
at RL. 292.1 m Civil,
(GA & RCC Detail of Superstructure of Ball Mill PE-Mech/Layout,PE-
42 (0000- 109-PVC-B-030-5HT-4 Building : GA & RC Details of Floor Beams & Slab A D FGD |MISCELLANEOUS |PE-Civil Mech/5G,PE-Mech/SG,PE- |322 172
Jat AL 296.76 m Civil,
) ) PE-Mech/Layout, PE-
43 [0000-108-PVC-B-030-SHT-5 g:ziRCFE::L?;::;;::;LB:” Mil A b FGD |MISCELLANEOUS [PE-Civil Mech/SG,PE-Electrical PE- [322 172
ne: C&,PE-Mech/SG, PECivil,
i ; PE-Mech/Layout, PE-
4a  [0000-109-PvC-B-030-HT-6 GAR RCC Detal of Superstruciure of Gall Ml A D FGD [MiscELLANEOUS [PE-Chvil Mech/SG,PE-Mech/SG,PE- [322 172
g : GA & RC Details of Lintel Beams . .
Civil, PE-Electrical PE-C&l,
(GA & RCC Detail of Superstructure of Ball Mill
45 (0000-109-PVC-B-030-5HT-7 Building : GA & Detail of Base Plate of Steel D FGD |MISCELLANEOUS [|PE-Civil PE-Mech/SG,PE-Civil, 322 172
Structure
46 (0000-109-PVC-B-030-5HT-8 GA. &.RCC Detal OfS.Llperstructurecf Ball Mill D FGD |MISCELLANECUS |PE-Civil PE-Mech/SG, 322 172
Building : GA & Detail of Steel Superstructure
(GA & RCC Detail of Superstructure of Ball Mill
47 ~ e i - 7.
0000-109-PVC-B-030-SHT-9 iding - GA & Detail of Steel Truss D FGD |MISCELLANEOUS [PECivil PE-Mech/SG, 3z 172
PE-Mech/Layout, PE-
48 (0000-109-PVC-B-031 Architectural dwg of Ball Mill Building A D FGD |MISCELLANEOUS [Architecture |Mech/SG,PE-Mech/SG,PE- |278 128
(Civil, PE-Electrical,
PE-Mech/ Layout, PE-
49 (O000-109-PVC-B-032 Foundations for Gypsum Bleed pump & its drive A D FGD |MISCELLANEOUS [|PE-Civil Mech/5G,PE-Mech/5G,PE- [278 128
Electrical,
PE-Mech/Layout,PE-
50 (0000-109-PVC-B-033 Foundations for Oxidation Blower and its drive A D FGD |MISCELLANECUS |PE-Civil Mech/SG,PE-Mech/5G,PE- [310 160
Electrical,
PE-Mech/Layout,PE-
51 (0000-109-PVC-B-034 (GA of Foundation of Booster Fan A D FGD |MISCELLANEOUS |PE-Civil Mech/5G,PE-Mech/5G,PE- [286 136
Electrical,
PE-Mech/ Layout, PE-
52 (0000-109-PVC-B-035 RCC Detail of Foundation of Booster Fan A D FGD |MISCELLANEOUS |PE-Civil Mech/5G,PE-Mech/5G,PE- [286 136
|Electrical,
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PE-Mech/ Layout, PE-
53 (D000-109-PVC-B-036 (GA of Foundation of Ball Mill A D FGD |MISCELLANEOUS [PE-Civil Mech/5G,PE-Mech/5G,PE- [313 163
|Electrical,
PE-Mech/Layout,PE-
54 (0000-109-PVC-B-037 RCC Detail of Foundation of Ball Mill A D FGD |MISCELLANECUS |PE-Civil Mech/SG,PE-Mech/5G,PE- [313 163
Electrical,
PE-Mech/Layout,PE-
55 (0000-109-PVC-B-038 (GA of Foundation of Absorber A D FGD |MISCELLANECUS |PE-Civil Mech/SG,PE-Mech/SG,PE- |242 92
Electrical,PE-Civil,
56 |0000-109-PvC-B-041 GA of Foundation of Transformer A D FGD [MISCELLANEOUS [PE-Civil I;Z':::;TL‘W“‘PE' 32 172
57 (0000-109-PVC-B-042 RCC Detail of Foundation of Transformer A D FGD |MISCELLANEOUS [|PE-Civil :E;{T:EaTLawm'PE- 322 172
0000-109-PVC-B-044 (A8 RCC Detail of Foundation of Reagent Feed A D FGD |MISCELLANEOUS [PE-Civil PE-Mech/SG,PE- 278 128
Pump Mech/SG,PE-Electrical,
(D000-109-PVC-B-045 GA& RCF Detail of Foundation of Limestone A D FGD |MISCELLANEOUS [|PE-Civil PE-Mech/SG, PE- . 278 128
Preparation Area Sump Pump |Mech/SG,PE-Electrical,
PE-Mech/SG, PE-
. . ) - ™
(0000-109-PVC-B-046 (GA & RCC Detail of Foundation of Recycle Pump A D FGD |MISCELLANEQUS [|PE-Civil Mech/SG,PE.Electrical, 2 94
61 |0000-109-PVC-B-047 (GA & RCC Detail of Foundation of Absorber A D FGD |MISCELLANEOUS [PE-Civil PE-Mech/SG,PE- m 121
Area Sump Pump |Mech/SG,PE-Electrical,
GA & RCC Detail of Foundation of Belt Filter PE-Mech/SG, PE-
62 (0000-109-PVC-B-053 A D FGD |MISCELLANEOUS |PE-Civil 292 142
(Wash Pump v Mech/SG,PE-Electrical,
63 |0000-109-PVC-B-054 (GA & RCC Detail of Foundation of Dewatering A D FGD |MISCELLANEOUS [PE-Civil PE-Mech/SG,PE- 278 128
Area Sump Pump |Mech/SG,PE-Electrical,
(GA & RCC Detail of Foundation of Auxiliary . PE-Mech/SG,PE-
64 (0000-109-PVC-B-055 A D FGD |MISCELLANEOUS |PE-Civil 278 128
Storage Tank Pump v Mech/SG,PE-Electrical,
65 |0000-100-PvC-8-056 (A& RCC Detall of Foundation of Make-up A D FGD |MISCELLANEOUS [PE-Civil PE-Mech/SG,PE- m 121
'water Booster Pump |Mech/SG,PE-Electrical
(GA & RCC Detail of Foundation of Mist PE-Mech/5G,PE-
66 (0000-109-PVC-B-057 A D FGD |MISCELLANEOUS |PE-Civil 270 120
|Eliminator Water Pump v Mech/SG,PE-Electrical,
67 |0000-109-PVC-B-058 GA & RCC Detail of Foundation of Process A D FGD |MISCELLANEOUS [PE-Civil PE-Mech/SG,PE- 264 114
(Make-up) Water Pump |Mech/SG,PE-Electrical,
|68 ICNIN}J.DQ‘-WC-B-DW Detail civil drawims for Road ] FGD |MISCELLANEQUS PE-Civil PE-Mech/Layout, 320 170
PE-Mech/Layout,PE-
69 (0000-109-PVC-B-060 Detail civil drawings for Pavement D FGD |MISCELLANECUS |PE-Civil Mech/SG,PE-Mech/SG, 322 172
- . . - PE-Mech/Layout,PE-
7 ~ 7.
0 (0000-109-PVC-B-061 Detail civil drawings for Drains A D FGD |MISCELLANEOUS [PE-Civil Mech/SG,PE-Mech/SG, 322 172
PE-Civil,PE-Mech/Layout, PE|
71 (O000-109-PVC-B-062 LAYOUT OF FOUNDATION FOR FGD EQUIPMENT| A D FGD |MISCELLANEOUS [|PE-Civil Mech/SG,PE-Mech/5G,PE- |322 172
Electrical,
72 (0000-109-PVC-B-063 ABSORBER LOAD DATA 2] FGD |MISCELLANEQUS |PE-Civil PE-Civil, PE-Civil, 322 172
73 (0000-109-PVC-B-064 Foundation Load Data for Auxiliary Storage Tank D FGD |MISCELLANEOUS [|PE-Civil -, 322 172
PE-M 5G,PE-
74 (0000-109-PVC-B-065 Foundation Load Data for Reagent Feed Tank A D FGD |MISCELLANEOUS [PE-Civil Mecheff:fwut. 322 172
75 |0000-109-PVC-B-066 Foundation Load Data for Process (Makeup) A D FGD |MISCELLANEOUS [PE-Civil PE-Mech/SG, PE- 322 172
\Water Tank Mech ut,
) - PE-Mech/SG, PE-
76 (0000-109-PVC-B-067 Foundation Load Data for Waste Water Tank A D FGD |MISCELLANEOUS [PE-Civil Mech/Layout, 322 172
) ] PE-Mech/SG, PE-
77 (0000-109-PVC-B-068 Foundation Load Data for Filtrate Water Tank A D FGD |MISCELLANECQUS |PE-Civil Mech ut, 322 172
Foundation Load Data for Secondary . PE-Mech/SG,PE-
78 (0000-109-PVC-B-069 A D FGD |MISCELLANEOUS |PE-Civil 322 172
Hydrocyclone Feed Tank v Mech/Layout,
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0000-109-PVC-B-071 (GA & RCC Detall of Booster Fan Outlet to GGH A D FGD |MISCELLANEOUS [PE-Civil PE-Mech/SG, PE- 322 172
Duct Support Foundation Mech, ut,
(GA & RCC Detail of FDN for Duct Support DS 6 & - PE-Mech/5G, PE-
0000-109-PVC-B-072 A b FGD |MISCELLANEOUS [PE-Civil 322 172
DS 7 for Stack Inlet Duct v Mech/Layout,
81 |0000-109-PVC-B-073 (GA & RCC Detail of FON for Duct Support DS 8 & A D FGD |MISCELLANEOUS [PE-Civil PE-Mech/SG, PE- 322 172
DS 9 for Stack Inlet Duct Mech, ut,
32 [0000-109-Pvc-8-074 FON Load Data with Base Plate & FON Bolt A D FGD |MISCELLANEOUS [PECHil  [PE-Mech/sG, 322 172
Detail for DS 889
Foundation Load Data with base Plate &
83 |0000-100-Pvc-B-075 Foundation Bolt Detail For GGH Support A D FGD |MISCELLANEOUS [PE-Civil PE-Mech/SG, PE-Civil, 322 172
Structure
Foundation Load Data with base Plate &
84 |o000-100-Pvc-B-076 Foundation Bolt Detall For Duct Support A D FGD |MISCELLANEOUS [PE-Civil PE-Mech/SG, EvP) 1
Structure DS-1
Foundation Load Data with base Plate &
85 |o000-109-Pvc-8-079 Foundation Bolt Detail For Pipe & Cable Support A b FGD |MISCELLANEOUS [PE-Civil PE-Mech/SG,PE-Electrical, [322 172
Structure
Foundation Load Data with base Plate &
86 |0000-100-Pvc-B-080 Foundation Bolt Detail For Recycle Pipe Support A D FGD |MISCELLANEOUS [PE-Civil PE-Mech/SG, 322 172
Structure
87 |0000-109-PVC-B-082 [GA & RCC Detall of FON DS 1 A D FGD |MISCELLANEOUS [PECivIl PE-Mech/SG, 322 172
[88__[o000-109-PvcB083 [GA & RCC Detall of FDN D5 2 A D FGD_|MISCELLANEOUS [PECivil PE-Mech/SG, 322 172
89 |0000-109-PvC-8-084 GA & RCC Detail of FON DS 3 D FGD |MISCELLANEOUS [PECivil PE-Mech/SG, PE- EPF) n
Mech/Layout,
90 |0000-109-PVC-B-088 Foundation Load Data of Pipe & Cable Tray A D FGD |MISCELLANEOUS [PE-Civil PE-Mech/SG, PE-Electrical, |322 172
Support Structure
GA & RCC Details of Pipe & Cable Support - PE-Mech/SG,PE-
o1 |0000-109-Pvc-8-089 PO A b FGD |MISCELLANEOUS [PE-Civil Electrical PE.Mech/Layout, P22 172
Foundation Load Data with Base Plate and
] » ] - .
92 [0000-108-Pvc-B-091 o Bt datal for GGH Stans A b FGD |MISCELLANEOUS [PE-Civil PE-Mech/SG, PE-Civil, 322 172
93 [0000-109-Pvc-B-092 (GA & RCC Details of GGH Stair Foundation A D FGD |MISCELLANEOUS [PE-Civil :f:::q‘i'ff:E'G“"PE' EvP) 1m
94 [0000-109-PVC-8-095 (GA& RCC Detail o External Recycle Pipe ) FGD [MisceLLANEOUS [PECivil PE-Civil,PE-Mech/SG, 322 n
Support Foundation
85 [0000-109-PVC-B-096 [GA 8 RCC Detail of Cooling Water Pump 0 FGD_[MISCELLANEOUS [PE-Civil PE-Civil,PE-Mech/SG, 322 172
96 [0000-109-Pvc-B-097 (GA & RC Details of Air Receivers D FGD |MISCELLANEOUS [PE-Civil PE-Civl,PE-Mech/SG PE- ., 172
|Mech/Layout,
PE-Civil, PE-Mech/5G, PE-
97 |0000-109-PVC-B-098 Detail civil drawing for sewerage system A D FGD |MISCELLANEOUS [PECivil v och/ 322 172
Mech/Layout,
PE-Mech,/SG, PE-
98 [0000-100-Pvc-B-101 A FGD |MISCELLANEOUS [PE-Civil Mech/Layout, PE-Electrical,
FGD Chimney-General Arrang PE-C&I 240 90
99 |0000-109-PVC-B-102 FGD Chimney- f"“"d"’t“’" Details (Main A FGD |MISCELLANEOUS [PE-Chvil 255 i
100 [0000-109-pyc-8-103 FGD Chimney- Foundation Details (Shell A FGD |MISCELLANEOUS [PE-Civil 270
Dowels) 120
101 106-PVC-B-104 FGD Chimney- Foundation Details (Duct A reb IMiscELLANEOUS [PE-Chvil PE-Mech/SG,PE- 270
0000 Pedestals) Mech/Layout 120
102 |oooo-109-Pvc-B-105 FGD Chimney- Shell Profile and Details of Main A FGD |MISCELLANEOUS [PECivil 300
Reinforcement 150
103 |0000-109-PVC-B-106 FGD Chimney- Details of Construction Openings A FGD |MISCELLANEQOUS [PE-Civil 340
in Shell 190
104 [0000-109-PVC-8-107 FGD Chimney- Details of Door & Miscellaneous A FGD |MISCELLANEOUS [PE-Civil PE-Electrical 350
(Openings in Shell below EL (+) 10.00 M 300

LOT-IA PROJECTS
FLUE GAS DESULPHURISATION (FGD) SYSTEM PACKAGE

SUB-SECTION--M3
MDL

PAGE 5 OF 24



PROJECT_SP

Rev_drg_no_for_| TO_BE_SHIFTED DRG_PU| DRG_TY SUB_FROM_ | SUB_FROM_F

s. No. NTPC_DRG_NO nouhse_drg | _TO_PACKAGE DRG_TITLE EI?MFiﬁI:F: reose | pe |AREA[  muesTonE | cusTopiaw REVIEWERS MP_AWARD | @D_AWARD
105 109-PVC-B-108 FGD Chimney- Details of Openings in Shell for a raD |miscELLANEOUS IPE-Civil PE-Mech/SG, PE- 355

Ducts Mech, ut 205
106 |0000-109-PVC-B-109 FGD Chirmiey- Detals of Recesses. in Shell for A FGD |MISCELLANEOUS [PECivil 375

Flatform No. 1 225
107 |oooo-109-Pvc-B-110 FGD Chimney- Details of Recesses in Shell for A FGD |MISCELLANEOUS [PE-Civil 405

Platform No. 2 255
108 |0000-109-Pvc-B-111 FGD Chimney- Details of Recesses in Shell for A FGD |MISCELLANEOUS [PECivil 415

Platform No. 3 265
109  |oooo-109-Pvc-B-112 FGD Chimney- Details of Recesses in Shell for A FGD |MISCELLANEOUS [PE-Civil 440

Platform No.4 290

FGD Chimney- Details of Air Outlet Openings in o
110  |0000-109-PVC-B-113 el below Roof A FGD |MISCELLANEOUS [PECivil 460 -

FGD Chimney- Details of Recesses in Shell for .
111 |0000-109-PVC-B-114 Roof Platiorn A FGD |MISCELLANEOUS [PE-<Civil 460 15
112 |0000-109-PVC-B-115 FGD Chimney- Details of Roof Platform A FGD_|MISCELLANEOUS [PECivil 395 245
113 |0000-109-PVC-B-116 FGD Chimney- Details of Platform No.4 A FGD_|MISCELLANEOUS [PECivil 425 275
114 |0D00-109-PVC-B-117 FGD Chimney- Detalls of Platform No. 3 A FGD |MISCELLANEOUS [PECHil 445 295
115 |0000-109-PVC-B-118 FGD Chimney- Detalls of Platform No.2 A FGD_|[MISCELLANEOUS [PE-Civil 465 315
116__|0000-109-PVC-B-119 FGD Chimney- Details of Platform No. 1 A FGD_|MISCELLANEOUS [PECivil 475 325
117 |0000-109-PvC-B-120 FGD Chimney- General Arrangement of Liner A FGD |MISCELLANEOUS [PE-Chvil PE-Mech/SG 3gs =
118 |0000-109-PVC-B-121 FGD Chimney- Details of Liner / Can Type-A I FGD |MISCELLANEOUS [PE-<Civil 385 -
119 |0000-109-PvC-B-122 EGDCh'"'"“ Details of Liner / Can Type - F & I FGD |MISCELLANEOUS [PE-Chvil 435 5
120 |0000-109-Pyc-B-123 :IGD Chimney- Details of Liner / Can Type - £ & I FGD |MISCELLANEOUS [PE-Civil 450 55
121 |0000-109-PVC-B-124 ‘F:GD Chimney- Detais of Liner / Can Type - B & I FGD |MISCELLANEOUS [PE-Chvil 455 -~
122 |0000-109-PVC-B-125 FGD Chimney- Details of Liner / Can Type - D I FGD |MISCELLANEOUS [PECivil 480 LA
123 |o0o0-109-Pvc-B-126 FGD Chimney- Details of Manholes in Liners I FGD |MISCELLANEOUS [PE-Chvil PE-Mech/SG 480 &
124  |0000-109-PVC-B-127 FGD Chimney- Fixing Details of Liner Insulation | FGD |MISCELLANEOUS |PE-Civil 495 345
125  |o0oo-109-Pvc-B-128 FGD Chimney- Details of Liner Support Beams A FGD |MISCELLANEOUS [PE-Chvil 490

land Hanger 340
126__|0000-109-PVC-B-129 FGD Chimney- Detalls of Liner Restraint A FGD_|[MISCELLANEOUS [PE-Civil 500 350
127 |0000-109-PVC-B-130 FGD Chimney- Details of Liner Expansion Joints A FGD |MISCELLANEOUS |PE-Civil PE-Mech/SG 495 345
128 |0D00-109-PVC-B-131 FGD Chimney- Details of Mink-Shell A FGD |MISCELLANEOUS [PECHil 540 390
129__|0000-109-PVC-B-132 FGD Chimn out of Staircase i FGD_|[MISCELLANEOUS [PE-Civil 430 280
130 |0000-109-PVC-B-133 FGD Chimney- Details of Staircase I FGD_|MISCELLANEOUS [PECivil 430 280
131 |0000-109-PVC-B-134 FGD Chimney- Details of Ladders, Hatches and I FGD |MISCELLANEQOUS [PE-Civil 440

lother Miscell Items 290
132__|0000-109-PVC-B-135 FGD Chimney- Detalls of Roof Slab A FGD_|MISCELLANEOUS [PE-Civil 480 330
133 |0000-109-PVC-B-136 FGD Chimney- Details of Grade Level Slab A FGD_|MISCELLANEOUS [PECivil 510 360
134 |0000-109-PvC-B-137 FGD Chimney- Scheme for Aviation Obstruction A FGD |MISCELLANEOUS [PE-Chvil 525

Markings 375
135 |0000-109-PVC-B-138 FGD Chimney- Layout and Details of Strakes A FGD |MISCELLANEOUS |PE-Civil 420 270

FGD Chimney-Supporting Arrangement for Gas
136  |0000-109-PVC-B-139 Analyzer Panels & Detalls of Sampling Ports in A FGD |MISCELLANEOUS [PE-Chvil PE-C&I 540

Liner 390
137__|0000-109-PVC-U-001 Structural Design Basis - Civi A A FGD_|MISCELLANEOUS [PECivil PE-Civil,PE-Mech/SG, 160 10
138 |0000-109-PVC-U-002 Civil Design Basis A A FGD_|MISCELLANEOUS [PECivil PE-Civil, 207 57
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139 |0000-109-PVC-U-003 Design Calculation for Tank foundations | D FGD |MISCELLANEOUS [PECHl -, 255 105
140 |0000-109-PVC-U-010 Design calculation for GGH support structure | ) FGD [MISCELLANEOUS [PE-Civil -, m 122
141 |o000-109-Pvc-U-012 Design calculation for Duct support foundation I D FGD |MISCELLANEOUS [PE-Chvil PE-Civil, 292 142
142 |0000-109-PVC-U-014 Design calculation for Pipe Rack structure | ) FGD [MISCELLANEOUS [PE-Civil PE-Civil, 302 152
143 |0000-109-PVC-U-016 Design Calculation for Blectrical equipments & I D FGD |MISCELLANEQOUS [PE-Civil PE-Civil, 302 152
lcontrol Bullding foundation
144 [0000-109-PVC-U-018 Design Calculation for Electrical equipments & D FGD |MISCELLANEOUS [PE-<Civil PE-Civil, 302 152
control Building Superstructure
145  [0000-109-PVC-U-020 Design Calculation for Gypsum Dewatering I D FGD |MISCELLANEOUS [PE-<Civil -, 32 172
|Building foundation
P - —
146 [0000-109-PVC-U-021 Report of e b I b FGD |MISCELLANEOUS [PE-Civil PE-Civil, 550 400
Superstructure
147 |0000-109-PVC-U-024 Design Calculation for Recycle Pump & I D FGD |MISCELLANEOUS [PE-<Civil -, 292 142
Oxidation Blower bldg foundation
148 [0000-109-PVC-U-028 Design Calculation for Ball Mill Building | b) FGD [MisceLLANEOUS [PECivil -, 322 172
149 [0000-109-PVC-U-030 (Calculation Report of Ball Mill Building I D FGD |MISCELLANEOUS [PE-Civil PE-Civil, 550 400
Superstructure
150  |0000-109-PVC-U-034 Design Calculation for Booster Fan foundation A D FGD |MISCELLANEOUS |PE-Civil = 286 136
151 |0000-109-PVC-U-036 Design Calculation for Ball Mill foundation | D FGD |MISCELLANEOUS [PECHl -, 313 163
152  |0000-109-PVC-U-038 Design Calculation for Absorber foundation | D FGD |MISCELLANEOUS |PE-Civil PE-Civil, 242 92
153 0000-109-PVC-U-D41 Design Calculation for Transformer Foundation A D FGD |MISCELLANEOUS [PE-Chvil -, 322 172
154 |0000-109-PVC-U-042 Design Calculation for Reagent Feed Pump | ) FGD [MISCELLANEOUS [PE-Civil -, 285 135
Foundation
155  |0000-109-PVC-U-043 Design Calculation for Pumps foundation | D FGD _|MISCELLANEQUS |PE-Civil = 285 135
156  0000-109-PVC-U-044 (Calculation Report of Waste Water Tank I D FGD |MISCELLANEOUS [PE-<Civil -, 285 135
Foundation
157 [0000-109-PVC-U-045 (Calculation Report of Process (Make up) Water | ) FGD [MISCELLANEOUS [PE-Civil -, 285 135
Tank Foundation
158 |0000-109-PVC-U-046 (Calculation Report of Secondary HC Feed Tank I D FGD |MISCELLANEOUS [PE-<Civil -, 285 135
Foundation
159 |0000-109-PYC-U-047 (Calculation Report of iltrate Water Tank | ) FGD [MISCELLANEOUS [PE-Civil -, 285 135
Foundation
160  [0000-109-PVC-U-048 Design Calculation of Auxiliary Storage Return I D FGD |MISCELLANEOUS [PE-Civil -, 285 135
Pump & Gypsum Bleed Pump
161  |0000-109-PVC-U-049 Design Calculation of Gypsum Bleed Pump | D FGD |MISCELLANEQUS |PE-Civil = 285 135
162 |0000-109-PVC-U-070 Calculation Report for Booster Fan Inlet Duct I D FGD |MISCELLANEQOUS [PE-Civil -, 285 135
Support Foundation
(Calculation Report for Booster Fan Outlet to
163 |0000-109-PVC-U-071 I D FGD |MISCELLANEOUS [PECivil - 285 135
(GGH Duct Support Foundation v
164  |0000-109-PVC-U-083 g:l‘;“l"’t“’" Report of Duct Support Foundation I D FGD |MISCELLANEQOUS [PE-Civil -, 285 135
165  [0000-109-PVC-U-084 gg“" Calcuation for Duct Support Foundation | D FGD |MISCELLANEOUS [PECivil -, 285 135
166  |0000-109-PVC-U-085 Calculation of Foundation of Oxidation Blower I D FGD |MISCELLANEOUS [PE-Chvil -, 285 135
167__|0000-109-PVC-U-086 Calculation Report of GGH Stair Foundation i D FGD_[MISCELLANEOUS [PE-Civil N 285 135
168  |0000-109-PVC-U-101 FGD Chimney-Design basis report for chimney | FGD h ISCELLANEOQUS |PE-Civil 200 50
169 |0000-109-PVC-U-102 FGD Chimney-Analysis and design of raft foundation for chimn|| FGD_[MISCELLANEOUS [PE-Civil 255 105
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170 |0000-109-PVC-U-103 FGD Chimney-Analysis & design of RCC shell | FGD |MISCELLANECUS |PE-Civil 300 150
171 |0000-109-PVC-U-104 FGD ChimnﬁDEsiE of Elatform beams of Roof Platform | FGD _|MISCELLANEQUS |PE-Civil 395 245
172 |0000-109-PVC-U-105 FGD Chimney-Design of platform beams of Platform No. 4 | FGD |MISCELLANEQUS |PE-Civil 425 275
173 |0000-109-PVC-U-106 FGD Chimney-Design of platform beams of Platform No. 3 | FGD |MISCELLANEQUS |PE-Civil 445 295
174 I!IIII— 109-PVC-U-107 FGD Chimney-Design of platform beams of Platform No. 2 | FGD IM ISCELLANEQUS |PE-Civil 465 315
175  |0000-109-PVC-U-108 FGD Chimney-Design of platform beams of Platform No. 1 | FGD m ISCELLANEQUS |PE-Civil 475 L325
176 |0000-109-PVC-U-109 FGD Chimney-Analysis and design flue liner I | FGD |MISCELLANEQUS |PE-Civil 385 235
177 |0000-109-PVC-U-110 FGD Chimney-Design of extra reinfarcement around openings || FGD |MISCELLANEOUS |PE-Civil 350 200
178  |0000-109-PVC-U-111 FGD Chimney-Design of extra around | FGD |MISCELLANECUS |PE-Civil 375 225
179 |0000-109-PVC-W-001 Standard Details for Concrete Works A ] FGD |MISCELLANEQUS PE-Civil PE-Civil, 280 130
180  |0000-109-PVC-W-002 Standared Notes for Concrete Works A 2] FGD |MISCELLANEQUS |PE-Civil PE-Civil, 280 130
181  |0000-109-PVC-W-003 Soil Investigation Report A 2] FGD |MISCELLANEQUS |PE-Civil =, 280 130
Location Plan ¢ Site Office, Stores & Access - PE-Mech/SG, PE-
182  |000O0-109-PVC-W-004 A D FGD |MISCELLANEOUS |PE-Civil 280 130
Road v Mech/5G,PE-Mech /Layout,
183 |0000-109-PVC-W-101 FGD Chimney - wind tunnel test procedure A FGD |MISCELLANEOUS |PE-Civil 330 180
184  |0000-109-PVC-W-102 FGD Chimney - wind tunnel test report A FGD |MISCELLANECUS |PE-Civil 420 270
185  |00O0O0-109-PVC-Y-101 FGD Chimney- GA of expansion conpensator | FGD |MISCELLANEOUS [|PE-Civil 510 360
186  [0000-109-PVC-Y-102 FGD Chimney- Datasheet for expansion I FGD |MISCELLANEOUS [PE-Civil 510 =
=
187  |0000-109-PVC-Y-103 FGD Chimney- Datasheet for thermal insulation | FGD |MISCELLANEOQUS |PE-Civil 495 s
188 |0000-109-PVE-B-001 ;?;';':sm'm Panel GA 8 Schematic and wiring I B FGD |MISCELLANEOUS [PE-Electrical |-, 336 186
. Datasheet, Termi
189  |0O0O0-109-PVE-B-002 GA errl.llnal B?J( rrang and A B FGD |MISCELLANEOUS [PE-Electrical |PE-Mech/SG,PE-Mech/5G, [320 170
(Curves of Slurry Recirculation pump-Motor
GA. D t Terminal Box ar and .
190  |00O0O0-109-PVE-B-003 Curves of Oxidation Blower-Motor A B FGD |MISCELLANEOUS [PE-Electrical |PE-Mech/SG,PE-Mech/SG, [306 156
. Termi
191 |0000-109-PVE-B-004 (GA. Datasheet, Terminal Box arrangement and A B FGD |MISCELLANEOUS |PE-Electrical [PE-Mech/SG,PE-Mech/SG, [306 156
Curves of BALL MILL Motor
GA. D t Terminal Box ar and .
192  |000O0-109-PVE-B-005 Curves of Booster fan Motor A B FGD |MISCELLANEOUS [PE-Electrical |PE-Mech/SG, PE-Mech/SG, |285 135
193 |0000-109-PVE-B-006 GA of cable tray support system A D FGD |MISCELLANEOUS |PE-Electrical |-, 322 172
194 |0000-109-PVE-B-007 (GA,SLD and BOQ of DCFB A B FGD |MISCELLANEOUS |PE-Electrical |-, 336 186
195  |0000-109-PVE-B-008 Drawing for Power Distribution Panels A B FGD |MISCELLANEOUS |PE-Electrical |-, 164 14
196 |0000-109-PVE-B-009 Drawing for VFD Panels A IE FGD |MISCELLANEQUS PE-Electrical |-, 164 14
197  |0000-109-PVE-B-010 Drawing for Local Starters A B FGD |MISCELLANEOUS |PE-Electrical |-, 164 14
198 |0000-109-PVE-B-011 (GA,SLD,Scheme and BOQ of FGD MCC A B FGD |MISCELLANEOUS |PE-Electrical |-, 265 115
199 |0000-109-PVE-8-012 Datasheet/Drawing for Junction Box (24way, A B FGD |MISCELLANEOUS [PE-C&l PE-C&!,PE-Electrical, 563 413
4Bway, 72way, 96way)
200 |0000-109-PVE-B-013 Drawing for AC Distribution Board A B FGD |MISCELLANEOUS |PE-Electrical |-, 336 186
201 |0000-109-PVE-B-014 Drawing Local Push Button Station. A B FGD |MISCELLANEOUS |PE-Electrical |-, 507 357
202 |0000-109-PVE-F-001 FGD MCC Control Room - Equipment and Cable A D FGD |MISCELLANEOUS [PEElectrical [T CBHPECEIPE: a1 161
Tray Layout |Mech/Ws,
203  |0000-109-PVE-F-002 Earthing scheme for FGD MCC Control Room A D FGD |MISCELLANEOUS [PE-Electrical |-, 322 172
Electrical Equipment & IBs Location Layout for PE-Mech/Layout,PE-
204 |0O0O0-109-PVE-F-003 plete FGD Area & Li & Gypsum A D FGD |MISCELLANEOUS |PE-Electrical |Mech/MH,PE-Mech/SG,PE- |322 172
Handling area Civil,
PE-Mech/Layout, PE-
205  |0O00-109-PVE-F-004 Detall Ca.ble Routing Plan for com pl.ete FGD A D FGD |MISCELLANEOUS |PE-Electrical |Mech/MH,PE-Mech/SG,PE- |322 172
Area & Limestone & Gypsum Handling area civil,PE-C&
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lllumination Layout and Road / area Lighting
206 |0000-109-PVE-F-005 layout for complete FGD Area & Li & A D FGD |MISCELLANEOUS [pE-Electrical |PE™Mech/Lavout,PE 322 172
. Mech/MH,
Gypsum Handling area
PE-Mech/Layout,PE-
Earthing Layout lete FGD Area &
207 |0000-109-PVE-F-006 arthing tayoutfor complete rea A D FGD |MISCELLANEOUS |PE-Electrical [Mech/MH,PE-Civil,PE- 322 172
Limestone & Gypsum Handling area
|Mech/SG,
208 |0000-109-PVE-F-007 Lightning Protection Layout for complete FGD A D FGD |MISCELLANEOUS [|PE-Electrical |-, 322 172
Area & Limestone & Gypsum Handling area
209 __|0000-109-PVE-G-001 Lighting Layout for FGD MCC Control Room i D FGD_[MISCELLANEOUS |PE-Electrical |-, 285 135
) — |PE-Mech/Layout, PE-
210  |0000-109-PVE-G-002 Cable tray layout in FGD A D FGD |MISCELLANEOUS [PE-Electrical 3 161
@ rayfayoutin area ectrica Mech/SG,PE-Mech/5G,
211 |00D0-109-PVE-H-001 Cable schedule for power & control cables | D FGD |MISCELLANEOUS |PE-Electrical |-, 297 147
212__|0000-109-PVE-P-001 Electrical Scope diagram A A FGD_|MISCELLANEDUS |PE-Electrical |PE-CAJPE-Mech/SG, 160 10
Motor for Booster Fan - Sub QR documents of
213 |0000-109-PVE-R-001 A A FGD |MISCELLANEOUS |PE-Electrical |-, 196 46
M /s Crompton Greaves Ltd., Bhopal ectrica
214 [0000-109-PVE-R-002 Motar for Boaster Fan - Sub OR documents of A A FGD |MISCELLANEOUS |PE-Electrical |-, 196 46
M/s Weg, Hosur
215 [0000-109-PVER-003 Motor for Booster Fan - Sub QR documents of A A FGD |MISCELLANEOUS [PE-Electrical |- 19 46
M/s Crompton Greaves Ltd., Mandideep
FGD Lighting Fixtures & Accessories - Mounti
216 |0000-109-PVE-V-001 LIENTINg Ficures ssories-Mounting I B FGD |MISCELLANEOUS |PE-Electrical |PE-Mech/sG,PE-Civil, 336 186
Details & Drawing
217 |0000-109-PVE-W-001 Electrical load list - FGD I A FGD |MISCELLANEOUS |PE-Electrical [PE-Mech/SG,PE-Mech/SG, [187 37
218 |0D00-109-PVE-W-002 [Type test reports (above 50 KW LT motors) A B FGD |MISCELLANEOUS |PE-Electrical |-, 322 172
219__|0000-109-PVE-W-003 Type test report for Booster fan motor A B FGD_|MISCELLANEOUS [PE-Electrical |-, 322 172
220__|0000-109-PVE-W-004 [TTR of Slurry Recirculation pump-Motor A B FGD_|MISCELLANEOUS |PE-Electrical |-, 322 172
221 __|0000-109-PVE-W-005 TTR of Oxidation Blower-Motor A B FGD_|MISCELLANEOUS |PE-Electrical |-, 322 172
222 |0D00-109-PVE-W-006 TTR of BALL MILL Motor A I8 FGD |MISCELLANEOUS |PE-Electrical |-, 322 172
223__|0000-109-PVE-W-007 FGD-Type Test Reports for Lighting Panels A |§ FGD_|MISCELLANEOUS |PE-Electrical |-, 337 187
224__|0000-109-PVE-W-008 FGD-Junction Boxes Type test Reports A B FGD_|MISCELLANEOUS |PEC&I PE-C&,PE-Electrical, 564 414
225__|0000-109-PVE-W-009 FGD-Lighting Fixtures Type Test Reports A |e FGD_|MISCELLANEOUS |PE-Electrical |-, 337 187
226 |0D00-109-PVE-W-010 Type test reports for Power cable A I8 FGD |MISCELLANEOUS |PE-Electrical |-, 337 187
227 _|0D0D-109-PVE-W-011 Type test reports for Control cable A [B FGD_|MISCELLANEOUS |PE-Electrical |-, 337 187
228  |0000-109-PVE-W-012 Type Test Procedure for HT motors A B FGD |MISCELLANEOUS |PE-Electrical |-, 285 135
229 |0000-109-PVE-W-013-5HT-1 Type Test Reports for FGD MCC Panels (PART 1) A D FGD |MISCELLANEOUS |PE-Electrical |-, 164 14
230 |0000-109-PVE-W-013-SHT-2 Type Test Reports for FGD MCC Panels (PART 2) A D FGD |MISCELLANEOUS |PE-Electrical |-, 164 14
231__|0000-109-PVE-W-014 Type Test Reports for Bus Duct A D FGD_|MISCELLANEOUS |PE-Electrical |-, 164 14
232 |0D00-109-PVE-W-016 Type Test Reports for Local Starters A D FGD |MISCELLANEOUS |PE-Electrical |-, 164 14
233 |0000-109-PVE-W-018 Type Test Procedure for HT Imported Motors, A B FGD |MISCELLANEOUS [PE-Electrical |-, 164 14
234 |0000-109-PVE-W-020 Type test reports (90 kW LT motors- Mist A B FGD |MISCELLANEOUS |PE-Electrical |-, 164 14
£ ]
235 [0000-109-PVE-W-021 ::::m reports for Receptacles and Junction A B FGD |MISCELLANEOUS |PE-Electrical |-, 164 14
236  |000D-109-PVE-W-022 Type test reports (55 kW LT motors- A B FGD |MISCELLANEOUS [PE-Electrical |-, 164 14
[Compressor)
237 |0000-109-PVE-W-023 :':f test reports {75 kW & SSkW LT motors- A B FGD |MISCELLANEOUS [|PE-Electrical |-, 164 14
Datasheet, GA and curves for LT Motors
238 |0000-109-PVE-Y-001 B FGD |MISCELLANEOUS [PE-Electrical |PE-Mech/sG 164 14
(FURTHER BREAK UP NECESSARY) rica ech/SG,
239__|0000-109-PVE-Y-002 Datasheet for Power cable A |§ FGD_|MISCELLANEOUS [PE-Electrical |-, 337 187
240 |0000—109—PVE-\‘-003 Datasheet for Control cable A B FGD hISCELLANEDUS PE-Electrical |-, 337 187

LOT-1A

PROJECTS

FLUE GAS DESULPHURISATION (FGD) SYSTEM PACKAGE

SUB-SECTION--M3
MDL

PAGE 9 OF 24



PROJECT_SP
Rev_drg_no_for_| TO_BE_SHIFTED - |orG_Pu|DRG_TY SUB_FROM_ | SUB_FROM_F
s. No. NTPC_DRG_NO - i e DRG_TITLE ECIFC_INFO| - -'"|AREA| MILESTONE | CUSTODIAN REVIEWERS e | PR NS
== inouhse_drg | _TO_PACKAGE - nmﬁlou RPOSE | PE MP_AWARD | GD_AWARD
241 |0000-109-PVE-Y-004 Datasheet for Control cable Additional Sizes A B FGD |MISCELLANEOUS |PE-Electrical |-, 524 374
(24Cx1.5 sgmm control cables)
242__|0000-109-PVE-Y-005 Data sheet & layout of Bus-duct |§ FGD_|MISCELLANEOUS [PE-Electrical |-, 475 325
243 |0000-109-PVE-¥-006 Datasheet, GA and curves for LT Motors (Part 1l B FGD |MISCELLANEOUS |PE-Electrical |-, 164 14
- Agitator Motors
244 |0000-109-PVE-Y-007 Datasheet, GA and curves for LT Motors (Part A B FGD |MISCELLANEOUS [PE-Electrical |PE-Mech/sG, 164 14
]I} ¢ GGH Main Motor
245 |0000-109-PVE-¥-008 Datasheet, GA and curves for LT Motors (Part A B FGD |MISCELLANEOUS |PE-Electrical |PE-Mech/sG, 164 14
V) ¢ Clear water Pump Motor
246 [0000-109-PVE-¥-009 Datasheet, GA and curves for LT Motors (Part V) A B FGD |MISCELLANEOUS |PE-Electrical [PE-Mech/SG, 164 14
& GGH Aux. Motors
247 |0000-109-PVE-¥-010 Datasheet, GA and curves for LT Motors (Part A B FGD |MISCELLANEOUS [PE-Electrical [F5-Mech/SG Kuntal 164 14
V1) ¢ GGH Aux. Motors. Bhuiyan,
Datasheet, GA and curves for LT Motors (Part . Kuntal Bhuiyan,PE-
Y- x 4
248 |0000-109-PVE-Y-011 V2 W Motors A B FGD [MISCELLANEOUS [PE-Electrical [\t 164 1
249 |0000-109-PVE-¥-020 Datasheet for Power cable of Additional Sizes A B FGD |MISCELLANEOUS [PE-Electrical |-, 524 374
(3.5Cx 50 sgmm power cables)
250  |0000-109-PVE-Y-050 Datasheet for Earthing & Lightning Materials A B FGD |MISCELLANEOUS [PE-Electrical |-, 524 374
251 |0000-109-PVI-B-001 (GA, BOQ & Data sheets for PLC Panels I B FGD_|MISCELLANEOUS |PEC&I e 322 172
252 |0000-109-pPV1-8-002 PLC Power supply and earthing scheme drawing I B FGD |MISCELLANEOUS |PE-C&I PE-C&J,PE-Electrical, 322 172
253 |0000-109-PVI-B-003 PLC Module wiring diagram I |§ FGD_|MISCELLANEOUS [PE-C& -, 322 172
254__|0000-109-PVI-B-004 Drawing & Datasheet of Rotameter I B FGD_|MISCELLANEOUS |PEC&I PE-CBl, 164 14
255 |D000-109-PVI-B-005 Drawing & Datasheet of LIE/LIR | B FGD |MISCELLANEOUS |PEC&I -, 164 14
256 |0000-109-PVI-B-006 Drawing & datasheet of Radar type Level I B FGD |MISCELLANEOUS [PE-C&I - 164 14
Transmitter (for Silo)
257 |0000-109-PVI-B-007 (GA, Datasheet and Wiring diagram of Lime I B FGD |MISCELLANEOUS [PE-C&I PE-C&I,PE-Electrical, 164 14
Dosing Local Control Panel
258 [0000-109-PVI-B-008 E:nad"d Wiring Quidation ower Local Coriral | B FGD |MISCELLANEOUS |PE-Electrical [PE-C&ILKuntal Bhuiyan,  [164 14
259 |0000-109-PVI-B-009 (GAand Wiring Diagram Drawing for GGH- I B FGD |MISCELLANEOUS [PE-C&I PE-Electrical, 164 14
Multimedia Cleaner PLC Panel
260  [0000-109-PVI-F-001 Electronic Earthing Layout Drawing for FGD I b FGD |MISCELLANEOUS [PE-CA PE-Electrical, 257 107
(Control Room
261__|0000-109-PVI-G-001 [instrument list I A FGD_|MISCELLANEOUS |PEC&I PE-CBl, 194 44
262 |0000-109-PVI-G-002 170 List | D FGD |MISCELLANEOUS |PEC&I -, 257 107
263__|0000-109-PVI-G-003 Drive List i D FGD_|MISCELLANEOUS |PE-C& PE-CAl, 257 107
264__|0000-109-PVI-G-004 [Alarm & Trip Set Point List I D FGD_|MISCELLANEOUS |PEC&I - 257 107
265  |0000-109-PVI-H-001 f:;l:ss:hedule for power, control & instrument I D FGD |MISCELLANEOUS [PE-C&I PE-C&, 297 147
266  [0000-109-PVI-P-001 f::::’l;mem configuration diagrams and A b FGD |MISCELLANEOUS [PE-C&I PE-CAI, 235 85
267  |0000-109-PVI-P-002 Interfacing and connectivity diagram with the I D FGD |MISCELLANEOUS [PE-C&I -, 264 114
Employer system
268 [0000-109-PV1-P-009 [CONTROL SYSTEM ARCHITECTURE of FGD | D FGD [MISCELLANEOUS [PE-Cau PE-Mech/S6, 265 115
System
269  |0000-109-PVI-Q-001 Installation Scheme, Instrument wiring and I D FGD |MISCELLANEOUS [PE-C&I -, EPy) 12
tubing dlagrams (hook up)
270 |0000-109-PVI-T-001 Block logic diagrams with Sequence and | b) FGD |MISCELLANEOUS [PECBI -, m 122
rotection interlock schemes
Logic Diagram for Sequence and Interlocking
271 |0000-109-PVI-T-002 I D FGD |MISCELLANEOUS |PE-C&I - 72 122
(AS IMPLEMENTED IN PLC) ’
272__|0000-109-PVI-U-007 Document for Sizing of UPS and Battery A D FGD_|MISCELLANEOUS |PEC&I PE-CAl, 166 16
273__|0000-109-PVI-U-008 Document for Sizing of charger and Battery A D FGD h ISCELLANEOUS _|[PE-C&I PE-CBl, 164 14
274__|0000-109-PVI-V-001 PLC Graphics and Mimics I D FGD_|MISCELLANEOUS |PEC&I e 164 14

LOT-IA PROJECTS
FLUE GAS DESULPHURISATION (FGD) SYSTEM PACKAGE

SUB-SECTION--M3
MDL

PAGE 10 OF 24



PROJECT_SP
Rev_drg_no_for_| TO_BE_SHIFTED ->"|prG_Pu|DRG_TY SUB_FROM_ | sUB_FROM_F
5. No. NTPC_DRG_NO inouhse.drg | _T0_PACKAGE DRG_TITLE EI?MFi%I;FNO wpose | e |AREA[ muesTONE | cusTopian REVIEWERS M A | 0. AARD
275 |0000-109-PVI-V-002 PLC Hardware design specification [ D FGD |MISCELLANEOUS |PEC&I PE-CAl, 164 14
276__|0000-109-PVI-v-003 PLC software design specification [ D FGD_|MISCELLANEOUS |PE-C& PE-CAl, 164 14
277__|0000-109-PVI-W-001 ATST Procedure - FGD System A D FGD_|MISCELLANEOUS [PEC& PE-CBl, 268 118
278__|0000-109-PVI-W-003 Ty pe Test Report of PLC System | B FGD_|MISCELLANEOUS |PEC&I PE-CBl, 322 172
279 |0000-109-PVI-W-004 Type Test Report of Battery and Charger A B FGD |MISCELLANEOUS |PEC&I -, 514 364
280__|0000-109-PVI-W-006 Cable list of UPS and Charger [ D FGD_|MISCELLANEOUS |PE-C& PE-CAl, 315 165
281 |0000-109-PVI-W-007 Ty pe Test report for Cable I B FGD_|MISCELLANEOUS |PEC&I - 531 381
FUNCTION CONTROL DESCRIPTION FOR FLUE PE-Mech/SG,PE-

282 |0000-109-PVI-W-008 7S PATH SYSTEM I B FGD [MISCELLANEOUS [PEMect/sG || oioct i o [ass 135
FUNCTION CONTROL DESCRIPTION FOR PE-C&J,PE-Mech/SG,PE-

283 |0000-109-PVI-W-009 I B FGD |MISCELLANEOUS [PE-Mech/SG 285 135
ABOSRBER / OXIDATION BLOWER SYSTEM echys |Mech/sG,
FUNCTION CONTROL DESCRIPTION FOR

284 |0000-109-PVI-W-010 LIMETONE PREPARATION I B FGD |MISCELLANEOUS [PE-Mech/SG |PE-Mech/SG,PE-Mech/SG, [285 135
FUNCTION CONTROL DESCRIPTION FOR PE-C&J,PE-Mech/SG, PE-

285  [0000-109-PVI-W-011 PRIMARY DEWATERING I B FGD | MISCELLANEOUS [PE-Mech/sG |17 7 285 135

286 [0000-109-PVI-W-012 Eﬂ:ﬁ;ﬂﬂ CONTROL DESCRIPTION FOR SUMP I D FGD |MISCELLANEOUS [PE-Mech/SG ‘::"IC&"PE“M““%'PE“ 285 135
FUNCTION CONTROL DESCRIPTION FOR PE-Mech/MH, PE-

7 - z

287  |0000-109-PVI-W-013 YPSUM CONVEYORS I B FGD |MISCELLANEOUS [PEMech/sG | " MH, 285 135

288 |6000-100-PVi-w-014 Functional Control Description of Secondary | o FGD |MisceLLANEOUS [PE-Mech/sG PE-C&I,PE-Mech/SG,PE- 285 135
Dewatering System Mech/SG,
Functional Control Description of P &

289 [0000-109-PVI-W-015 uncliona’ Contro Bescription of Process I D FGD |MISCELLANEOUS [PE-Mech/SG |PE-Mech/SG,PE-Mech/SG, [285 135
(Cooling Water System

PE-C&J,PE-Mech/SG,PE-

290  [0000-109-PVI-W-016 Functional Control Description of Belt Filter I D F6D. [MiscELLANEOUS [PEMectysG || SV fass 135
0000-109-PVI-W-017 FCD for Overview Control Description [ D FGD_|MISCELLANEDUS |PE-Mech/56_|PE-Mech/SG, 285 135
0000-109-PVI-W-018 [Mandatory Spare List for Instruments I D FGD_|MISCELLANEOUS |PEC&I PE-CBl, 285 135

Logic diagram of FGD interface with boiler such

203 |oooo-109-pvi-w-019 s Booster Fan Blade Pitch Control, FGD bypass D FGD |MISCELLANEOUS [PE-C&I PE-Mech/SG, 285 135
[damper control, FGD Inlet and outlet gate
control (Interlock & Control)

294__|0000-109-PVI-W-020 FCD for Limestone Handling System | D FGD_|MISCELLANEOUS |PE-Mech/SG_|PE-Mech/MH, 285 135

295 |0000-109-PVI-W-021 LIE/LIR & JB Grouping [ D FGD | MISCELLANEOUS |PEC&I PE-CAl, 285 135

296__|0000-109-PVI-W-022 [instruments location drawing/layout [ D FGD_|MISCELLANEOUS |PE-C& - 285 135

297 _|0000-109-PVI-W-023 Pre-ATST report-FGD system I D FGD_|MISCELLANEOUS [PEC& - 285 135

298 |0000-109-PVI-v-001 E:::h“t’ for Instrumentation and control A B FGD |MISCELLANEOUS |PE-C&I -, 531 3s1

299 |0000-109-PVI-Y-007 Data sheets for UPS, Sizing of UPS and Battery A B FGD |MISCELLANEOUS [PE-C&I PE-CBI, 317 167

300  |0000-109-PVI-¥-008 Data sheets for Battery Charger and sizing of A B FGD |MISCELLANEOUS [PE-C&I -, 507 357

icharger and Battery

301__|0000-109-PVI-Y-009 Data Sheet/Drawing for SOZ Analyser A B FGD_|MISCELLANEOUS |PEC&I - 455 305

302__|0000-109-PVI-Y-010 Data Sheet/Drawing for pH Analyser A B FGD ElscsLmquus PECEI PE-CBl, 455 305

303__|0000-109-PVI-V-011 Datasheet/Drawing for Junction Box A B FGD_|MISCELLANEOUS [PEC& PE-CBl, 337 187

304 [0000-109-PVI-v-012 Eu"’::kir::m’mperamr Desk and Computer A B FGD |MISCELLANEOUS |PE-C&I PE-CAJ, 322 172

305__|0000-109-PVI-Y-013 Datasheet for Optical Fiber Cable A B FGD_|MISCELLANEOUS |PEC&I PE-CBl, 337 187

306__|0000-109-PVI-Y-014 Datasheet/ Drawing for RTD -TT-J8 A B FGD_|MISCELLANEOUS |PEC&I PE-CBl, 337 187

307 |0000-109-PVI-Y-015 Datasheet of Electronic Transmitter A B FGD |MISCELLANEOUS |PEC&I PE-CAl, 303 153

308 |0000-109-PVI-v-016 Datasheet & GA Drawing of Pressure Gauge, A 8 FGD |MISCELLANEOUS [PECRI PE-CBI, 508 358

Chemical Seal Pressure Gauge

309 [0000-109-PVI-v-017 Datasheet & GA Drawing of Temperature Gauge A B FGD |MISCELLANEOUS [PE-C&I PE-CRI, 508 358

310  [0000-109-PVI-¥-018 Datasheet & GA Drawing of Level Gauge with A B FGD |MISCELLANEOUS [PE-C&I PE-CAI, 508 358

scale & Reflex type Level Gauge
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311 |oooo-109-pvi-v-019 g:tasir:;t & GA Drawing of Pressure Switch & A B FGD |MISCELLANEOUS [PE-C&I PE-CAl, 508 358
312 |0000-109-PVI-v-020 Datashest & GA Drawing of RTO with A B FGD |MISCELLANEOUS |PEC&I PE-CBI, 508 358
Thermowell
Datasheet & GA Drawing of Pressure
313 |0000-109-Pvi-v-021 Transmitter & Chemical Seal Pressure A B FGD |MISCELLANEOUS |PE-C&I -, 508 358
Transmitter
314 |0000-109-PVI-¥-022 Datasheet & GA Drawing of Temperature A B FGD |MISCELLANEOUS [PE-C&I PE-C&, 508 358
Transmitter
315  [0000-109-PVI-¥-023 Datasheet & GA Drawing of Ultrasonic Level A B FGD |MISCELLANEOUS [PE-CA PE-CAI, 508 358
Transmitter
316  |0000-109-PVI-¥-024 Datasheet & GA Drawing of DP type Level A B FGD |MISCELLANEOUS [PE-C&I -, 508 358
Transmitter
317 |0000-109-PVI-v-025 Datashest & GA Drawing of Magnetic Flow A B FGD |MISCELLANEOUS |PEC&I PE-CBI, 508 358
|Meter
318 |0000-109-PVI-¥-026 ;a:;met&m Orawing of Coriolis Density A B FGD |MISCELLANEOUS [PE-C&I PE-C&, 508 358
319 [0000-109-PVI-v-027 Oaashest & SA Orawing of GF type Alow A B FGD [MisceLLanEOUS [pEcad - 508 358
Transmitter for Water
320  |0000-109-PVI-¥-028 Datasheet & GA Drawing of DP type Flow A B FGD |MISCELLANEOUS [PE-C&I -, 508 358
Transmitter for Flue Gas & Air
321 |0000-109-Pvi-v-029 Datasheet & GA Drawing of Vibration B FGD |MISCELLANEOUS |PE-C&I PE-C&1, 508 358
Transmitter
322__|0000-109-PVI-¥-030 Datasheet & GA Drawing of G| Conduit B FGD_|MISCELLANEOUS |PEC&I PE-CBl, 508 358
323 |0000-109-Pvi-v-031 Drawing and Datasheet for Universal HART B FGD |MISCELLANEOUS |PE-C&I PE-C&1, 508 358
[Communicator
DATA SHEET / BOM / GA / SCHEMATIC /
324 |0000-109-PVI-Y-032 SAMPLING DRG FOR SOX/NOX/C02/CO A D FGD |MISCELLANEOUS |PE-C&I PE-C&, 508 358
ANALYZERS AND ASSOCIATED SYSTEM OF CEMS
DATA SHEET / BOM / GA / SCHEMATIC /
325  |0000-109-PVI-v-033 SAMPLING DRG FOR DUST DENSITY/SPM A D FGD |MISCELLANEOUS |PE-C&I PE-C&, 508 358
ANALYSER AND ASSOCIATED SYSTEM OF CEMS
DATA SHEET / BOM / GA / SCHEMATIC /
326 |0000-109-PVI-v-034 SAMPLING DRG FOR MERCURY ANALYSER AND A D FGD |MISCELLANEOUS [PEC&I PE-CBI, 508 358
ASSOCIATED SYSTEM OF CEMS
DATA SHEET / BOM / GA / SCHEMATIC /
327 |0000-109-Pvi-v-035 SAMPLING DRG FOR FLUE GAS FLOWMETER A D FGD |MISCELLANEOUS [PEC&I PE-CBI, 508 358
AND ASSOCIATED SYSTEM OF CEMS
SCHEMATIC DRAWING SHOWING INTERFACING
328 |0000-109-PVI-v-036 (OF CEMS ANALYSERS WITH DDCMIS AND A D FGD |MISCELLANEOUS |PE-C&I PE-C&1, 508 358
CLOUD SERVER
(GAOF CHIMNEY INDICAING SAMPLING PORT/
329  |o000-109-Pvi-v-037 TAPPINGS FOR FLUE GAS ANALYSERS (CEMS A D FGD |MISCELLANEOUS |PE-C&I PE-C&, 508 358
|MEASUREMENTS)
330 |0000-109-PVI-Y-038 [Commissioning procedure/manual for CEMS, A D FGD |MISCELLANEOQUS |PE-C&I PE-C&I, 508 358
331 |0000-109-PVI-Y-039 (0%M manual for CEMS. A D FGD |MISCELLANEOUS |PEC&I PE-CAJ, 508 358
— - -
332 [0000-109-PVI-¥-040 :‘:?EDMHS b P € A b FGD |MISCELLANEOUS [PE-C&I PE-CAI, 508 358
333 |0000-109-PVI-Y-041 Datasheet of analyser for ZLD system A 8] FGD |MISCELLANEQUS |PE-C&I PE-C&, 508 358
PE-Mechy/SG, PE-
334 |0000-109-PVM-B-001 (General Arrangement drawing of Elevator | B FGD |MISCELLANEOUS |PE-Mech/SG |Mech/Layout,PE-Civil,PE- 272 122

|Electrical,
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335

(0000-109-PVIM-B-002

(General Arrangement & Data Sheet of Mill
Hydro Cyclone

FGD

MISCELLANEOUS

PE-Mech/sG

PE-Mech/SG, PE-
Mech/Layout, PE-Civil,PE-
Civil,

308

158

336

(0000-109-PVM-B-003

[General Arrangement of Mill circult Tank

FGD

MISCELLANEOUS

PE-Mech/sG

PE-Mech/5G, PE-
Mech,/Layout, PE-C&I, PE-
Civil,

167

337

0000-109-PVM-B-004

| Arrang of Li
Pulverizer(Wet ball Mill)

FGD

MISCELLANEQUS

PE-Mech/SG

PE-Mech/5G, PE-
Mech/Layout, PE-Civil,PE-
Electrical,

109

338

0000-109-PVM-B-005

(General Arrangement for Cake wash Water
Tank

FGD

MISCELLANEQUS

PE-Mech/SG

PE-Mech/SG, PE-
Mech/Layout, PE-Civil,PE-
C&l,

107

339

(0000-109-FVM-E-006

(General Arrangement for Cake wash Pump

FGD

MISCELLANEOUS

PE-Mech/sG

PE-Mech/SG, PE-
Mech/Layout, PE-Civil,PE-
C&|,PE-Electrical,

107

(0000- 109-PVM-B-009

(General Arrangement of GGH and Its auxiliries

MISCELLANEOUS

PE-Mech/sG

PE-Mech/5G, PE-
Mech,/Layout, PE-Civil, PE-
Civil,

87

0000-109-PVM-B-010

(General Arrangement for Absorber

FGD

MISCELLANEQUS

PE-Mech/SG

PE-Mech/SG, PE-
Mech/Layout, PE-Civil,PE-
Civil, PE-Electrical,

3

342

0000-109-PVM-B-011

(General Arrangement for Slurry Recirculation
Pumps

FGD

MISCELLANEQUS

PE-Mech/SG

PE-Mech/SG, PE-
Mech/Layout, PE-Civil,PE-
Electrical,

343

(0000-109-PVIM-B-012

G 1 Ar for Oxid: Air Blower

FGD

MISCELLANEOUS

PE-Mech/sG

PE-Mech/SG, PE-
Mech/Layout, PE-Civil,PE-
Electrical,

T

51

101

(0000-109-PVM-B-013

| Ar for Gyp Dewatering
Pump(Gypsum Bleed Pump)

FGD

MISCELLANEOUS

PE-Mech/sG

PE-Mech/5G, PE-
Mech,/Layout, PE-Civil, PE-
Electrical,

100

0000-109-PVM-B-014

for Limest

slurry

FGD

MISCELLANEQUS

PE-Mech/SG

PE-Mech/5G, PE-
Mech/Layout, PE-Civil,PE-
Electrical,

100

0000-109-PVM-B-015

g of Li slurry
storage tank

FGD

MISCELLANEOUS

PE-Mech/sG

PE-Mech/SG, PE-
Mech/Layout, PE-Civil,PE-
cal,

67

347

(0000-109-PVM-B-016

of &

e | Arrang
cyclone Feed Tank

dary Hydro-

FGD

MISCELLANEOUS

PE-Mech/sG

PE-Mech/SG, PE-
Mech/Layout, PE-Civil PE-
cal,

(0000-109-PVM-B-017

| Ar of Secondary Hydro-

cyclone Pumps

FGD

MISCELLANEOUS

PE-Mech/sG

PE-Mech/5G, PE-
Mech,/Layout, PE-Civil, PE-
Electrical,

114

349

0000-109-PVM-B-018

(General Arrangement & Data Sheet of Mill
Recycle Pump

FGD

MISCELLANEQUS

PE-Mech/SG

PE-Mech/5G, PE-
Mech/Layout, PE-Civil,PE-
Electrical,

158

350

0000-109-PVM-B-020

(GA of Primary Dewaterng Hydorcyclone

FGD

MISCELLANEQUS

PE-Mech/SG

PE-Mech/SG, PE-
Mech/Layout, PE-Civil,PE-
Civil,

100

351

0000-109-PVM-B-021

B of Li Day Silos

MISCELLANEQUS

PE-Mech/SG

PE-Mech/SG, PE-
Mech/Layout, PE-Civil,PE-
Civil, PE-Mech/MH,PE-
Mech/MH,

142

352

0000-109-PVM-B-022

(General Arrangement of Vacuum Belt filters

FGD

MISCELLANEQUS

PE-Mech/SG

PE-Mech/SG, PE-
Mech,/Layout, PE-
Mech/MH,PE-Mech/MH,PE
|Electrical,

118
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PE-Mech/SG,PE-
353  |0000-109-PVM-B-023 (General Arrangement of Filtrate Water Tank | D FGD |MISCELLANEOUS [PE-Mech/SG |Mech/Layout,PE-Civil,PE- 217 67
C&l,
PE-Mech/SG,PE-
354 |0000-109-PyM-B-024 (General Arrangsment of Filtrate Water Pumps B FGD |MISCELLANEOUS [PE-Mech/sG |Mech/Layout,PE-Civil,PE-  |257 107
Electrical,
| Arrang OF gency Quench PE-Mech/SG, PE- .
355 |0000-109-PVM-B-025 o o A b FGD |MISCELLANEOUS [PE-Mech/sG Eﬂ:rhﬂawut.PE-Gwl,PE- 224 74
PE-Mech/5G,PE-
356 |0000-109-PVM-B-026 (General Arrangsment of Secondary B FGD |MISCELLANEOUS |PE-Mech/sG [Mech/Layout,PE-Civil,PE-  [250 100
Hydrocyclone .
Civil,
PE-Mech/SG,PE-
357  |0000-109-PVM-B-027 (General Arrangement of Waste Water Tank D FGD |MISCELLANEOUS [PE-Mech/SG |Mech/Layout,PE-Civil,PE- 217 67
C&I,
PE-Mech/SG,PE-
358 |0000-109-PyM-B-028 General Arrangsment of Waste Water Pumps B FGD |MISCELLANEOUS [PE-Mech/sG |Mech/Layout,PE-Civil,PE- 264 114
Electrical,
PE-Mech/SG,PE-
359 |0000-109-PVM-B-029 ‘\“':a:ﬂ:ﬂammmw’mw (Make up) D FGD |MISCELLANEOUS |PE-Mech/sG [Mech/Layout,PE-Civil,PE-  [217 67
ca,
360 [0000-109-PVM-8-030 (General Arrangement of Water Pump B FGD |MISCELLANEOUS [PE-Mech/sG I;Ee':::;TSG‘PE'G“"PE' 243 93
PE-Mech/SG,PE-
361  |0000-109-PVM-B-031 (General Arrangement of Auxiliary Absorbent A D FGD |MISCELLANEOUS [PE-Mech/sG [Mech/Layout,PE-Civil,PE-  [224 74
(Storage) Tank
C&I,
- PE-Mech/SG,PE-
362 |0000-109-PVM-B-032 (General Arrangement of Auwliary Absorbent B FGD |MISCELLANEOUS |PE-Mech/sG [Mech/Layout,PE-Civil,PE-  [250 100
(Storage Return) Pump
Electrical,
PE-Mech,/5G,PE-
363 |0000-109-PYM-8-033 I Arrang of Expansion Joints B FGD |MISCELLANEOUS [PE-Mech/sG [Mech/Layout,PE-Civil,PE- 269 119
|Electrical,
} PE-Mech,/SG,PE-
364  |0000-109-PVM-B-034 (General Arrangement of Agitator for Absorber A B FGD |MISCELLANEOUS |PE-Mech/sG [Mech/Layout,PE-Civil,PE-  |308 158
Reaction Tank .
C&|,PE-Electrical,
PE-Mech/SG,PE-
365  |0000-109-PVM-B-035 g;"zr;:”ammemB‘*F”mfm“m“mm B FGD |MISCELLANEOUS |PE-Mech/sG [Mech/Layout,PE-Civil,PE-  [278 128
C&I,
) PE-Mech/SG,PE-
366  |0000-109-PVM-B-036 Arrangement of Stairs and Platforms - Absorber A D FGD |MISCELLANEOUS |PE-Mech/SG . 236 86
Mech/Layout, PE-Civil,
PE-Mech/SG, PE-
367  |0000-109-PyM-B-037 (General Arrangement for Booster fan A B FGD |MISCELLANEOUS [PE-Mech/sG |Mech/Layout,PE-Civil,PE- [223 73
C&l,
368__|0000-109-PVN-B-038 [GA 8 Datasheet for Pipe Exp Joint A B FGD_|MISCELLANEOUS |PE-Mech/SG_|PE-Mech/SG, 551 401
PE-Mech/5G,PE-
369 [0000-109-PVM-B-042 GA of Instrument air receiver I B FGD |MISCELLANEOUS [PE-Mech/sG |Mech/Layout,PE-Civil,PE-  |306 156
C&|,PE-Mech/WS,
PE-Mech/SG,PE-
370 |0000-109-PyM-B-043 (GA of Service air receiver B FGD |MISCELLANEOUS [PE-Mech/sG |Mech/Layout,PE-Civil,PE-  |306 156
C81,PE-Mech/Ws,
PE-Mech/SG,PE-
General arrangement of Recycle Pump & Mech/Layout, PE-Civil,PE-
371 |0000-109-PVM-B-045 oot datlonBIo:ee'Bull dlm“’ P A D FGD |MISCELLANEOUS |PE-Mech/SG gyl -C‘:II,PE- 265 115
Electrical, Architecture,
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PE-Mech/SG,PE-
Mech, PE-Civil, PE-
372 [0000-109-PVM-B-046 I arrangement of Dewatering building A o FGD |MISCELLANEOUS [pEMechysG [Mech/LavoutPE-Civi 258 108
Electrical Architecture, PE-
Mech/WS,
PE-Mech/SG, PE-
I Mech/Layout, PE-Civil,PE-
373 |0000-109-PyM-B-047 General of Ball Mill Build A D FGD |MISCELLANEOUS [PE-Mech/sG 71 121
amang ! b ech/SG | rectrical, Architecture, PE-
Mech /WS, PE-Civil,PE-C&],
PE-Mech/5G,PE-
374 |0000-109-PyM-B-049 General Layout of FGD Ducting A D FGD [MISCELLANEQUS [PE-Mech/SG |Mech/Layout,PE-Civil,PE-  |322 172
Civil,
PE-Mech/SG,PE-
G | Layout of Pi ‘trestle & Cabl :
375  |0000-109-PVM-B-050 w:"m o \pe rack/tres € A D FGD |MISCELLANEOUS |PE-Mech/SG |Mech/Layout,PE-Civil,PE-  |292 142
Ve |Electrical,
376  |000D-109-PVM-B-056 (General Arrangement & Data sheet of Waste A D FGD |MISCELLANEOUS |PE-Mech/sG |PE-Mech/sG, 292 142
'Water Tank Agitator
G 1A nt & Data Sheet of Mill Tank
377 [0000-109-Pym-8-057 Chea rrangeme fan A D FGD |MISCELLANEOUS [PE-Mech/sG [PE-Mech/sG, 292 142
Agitator
(General Arrangement & Data Sheet of PE-Mech/SG,PE-
378 |0000-109-PyM-B-058 N Weleh Foedar A D FGD |MISCELLANEOUS [PEMech/sG [ TSP 292 142
D nts for Seal Air System of Guilloti
379 |0000-109-PVM-B-059 D::'"'f r ir System of Guillotine A D FGD |MISCELLANEOUS |PE-Mech/SG |PE-Mech/SG,PE-CR, 292 142
PE-Mech/SG,PE-
380  |0000-109-PYM-B-060 (GA & Data Sheet for Air Cannon A D FGD |MISCELLANEOUS [PE-Mech/sG 292 142
Electrical,PE-C&,
PE-Mech,/5G,PE-
381 |0000-109-PyM-B-066 (GA & Data Sheet for Butterfly Valves A D FGD |MISCELLANEOUS [PE-Mech/SG [Mech/MH,PE-CAI,PE- 292 142
|Electrical,
382 |0000-109-PVM-B-067 (GA & Data Sheet for GLOBE VALVES A D FGD |MISCELLANEOUS |PE-Mech/sG_|PE-Mech/SG, 292 142
383__|0000-109-PVINI-B-068 [GA & Data Sheet for BALL VALVES A D FGD_|MISCELLANEOUS |PE-Mech/SG_|PE-Mech/SG,PE-CRI, 292 142
384__|0000-109-PVN-B-069 [GA 8 Data Sheet for GATE VALVES A 0 FGD_|MISCELLANEOUS [PE-Mech/SG_|PE-Mech/SG, 292 142
385 |0000-109-PyM-B-070 (GA & Data Sheet for CHECK VALVES A D FGD |MISCELLANEOUS [PE-Mech/sG |PE-Mech/sG,PE-Mech/MH, |202 142
PE-Mech/5G, PE-
(GA & Data sheet for Control Valves (includi
386 [0000-109-PyM-B-071 Jatasheet for Control Valves including A D FGD |MISCELLANEOUS [PE-Mech/SG [Mech/MHPE-CEILPE  [202 142
ceramic ball control valves) .
|Electrical,
387  [0000-109-PYM-B-072 (A Drawing & Datasheet of 12T Holst for Ball A D FGD [MISCELLANEOUS [pE-Mechysg [PEMech/SGPE-CRLPE [, 142
|Mill Building Electrical,
388 |0000-109-PVM-B-073 (GA & Datasheet of 25T Hoist A b FGD |MISCELLANEOUS [pEMectysG [0 Mech/SG.PE-CRLPE 1, o) 142
|Electrical, PE-Mech/MH,
(GA & Datasheet of Condensate System of
389 |0000-109-PVM-B-074 chimn; ndensate System o A D FGD |MISCELLANEOUS |PE-Mech/sG [PE-Mech/sG,PE-Mech/Ws [306 156
PE-Mech/SG, PE-CRI,PE-
390 |0000-109-PVM-F-001 P&ID- Flue Gas Ducting and Dampers System A A FGD |MISCELLANEOUS |PE-Mech/SG Iﬂe“:::f 199 49
PE-Mech/SG, PE-C&,PE-
391 [0000-109-PVM-F-002 P&ID- Booster fan Lube ol system A A FGD |MISCELLANEOUS [PE-Mech/sG Elm::;"r " " 199 49
392 [0000-109-PyM-F-003 P&ID - GGH and its auxiliaries A A FGD [MISCELLANEOUS [PE-Mech/sG I;:::;hlm"’E'C&"PE 199 49
393 [0000-109-PVM-F-004 P&ID - Absorber A A FGD |MISCELLANEOUS [PE-Mech/sG :E;‘:E:TSG'PE'C&"PE' 199 49
PE-Mech/SG, PE-CRI,PE-
394 [0000-109-PVM-F-005 P&ID - Recycle Pumps A A FGD |MISCELLANEOUS [PE-Mech/SG leie ct:;hl‘f 199 49
PE-Mech/SG, PE-C&,PE-
395  [0000-109-PVM-F-006 P&ID - Gypsum Bleed Pumps A A FGD |MISCELLANEOUS [PE-Mech/sG Elm::;"r " " 199 49
PE-Mech/SG, PE-C&l,PE-
396 [0000-109-PVM-F-007 P&ID - Mist Eliminator Wash Water System A A FGD |MISCELLANEOUS [PE-Mech/SG leie ct:::r 199 49
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PE-M. '5G,PE-C&I,PE-
397  |0000-109-PVM-F-008 P&ID - Absorber area Sumps A A FGD |MISCELLANEOUS |PE-Mech/SG Elm:;}T ! ! 199 49
PE-M 5G,PE-C&I,PE-
398  |0000-109-PVM-F-009 P&ID - Auxiliary Storage Tank & Pumps A A FGD |MISCELLANEOUS |PE-Mech/SG Iﬂect:;rr 199 49
PE-M. '5G,PE-C&I,PE-
399  |0000-109-PVM-F-010 P&ID - Oxidation Air Blower system A A FGD |MISCELLANEOUS |PE-Mech/SG Elm:;}T ! ! 199 49
PE-M 5G,PE-C&I,PE-
400 |0000-109-PVM-F-011 P&ID - Primary Dewatering System A A FGD [MISCELLANEOUS [PE-Mech/SG lete ct:::l“" 199 a9
PE-M. '5G,PE-C&I,PE-
401 |0000-109-PVM-F-012 P&ID - Dewatering area sump & pump A A FGD |MISCELLANEOUS [PE-Mech/sG Elm:;;"r u g 199 49
PE-Mech/SG, PE-
402  |0000-109-PVM-F-013 P&ID - Secondary Dewatering System A A FGD |MISCELLANEOUS [PE-Mech/SG |Electrical PE-Mech/MH,PE- 199 49
cl,
PE-M 5G,PE-C&I,PE-
403 |0000-109-PVM-F-014 P&ID - Waste Water Discharge System A A FGD |MISCELLANEOUS |PE-Mech/SG Elm:ﬁ:’ 199 49
404  |0000-109-PVM-F-015 P&ID - Filtrate Water System A A FGD |MISCELLANEOUS |PE-Mech/SG :IE;;III:;TSG'PE_C&I'PE- 199 49
405 [0000-109-PVI-F-016 PRID - Limestone Silo A A FGD |MISCELLANEOUS [PE-Mech/sG :E::;TSG‘PE'C&"PE 199 a9
406  |0000-109-PVM-F-017 P&ID - Reagent Preparation System A A FGD |MISCELLANEOUS |PE-Mech/SG :IE;;III:;TSG'PE_C&I'PE- 199 49
PE-M 5G,PE-C&I,PE-
407  |0000-109-PVM-F-018 P&ID - Reagent Feed Tank and Pumps A A FGD |MISCELLANEOUS |PE-Mech/SG EIE{:K:;T 199 49
408 |0000-109-PVM-F-019 P&ID - Reagent Preparation area Sump & Pump A A FGD [MISCELLANEOUS [PE-Mech/sG :IE;::;TSG‘PE'C&"PE“ 199 49
PE-M 5G,PE-C&I,PE-
409 |0000-109-PVM-F-020 P&ID - Make up Water Booster Pumps A A FGD |MISCELLANEOUS |PE-Mech/SG EIE{:K:;T 199 49
410  |0000-109-PVM-F-021 P&ID - Process (Make up) Water Tank & Pumps A A FGD |MISCELLANEOUS |PE-Mech/SG :IE;;III:;TSG'PE_C&I'PE- 199 49
PE-M 5G,PE-C&I,PE-
411 |0000-109-PVM-F-022 P&ID - Emergency Quench system A A FGD |MISCELLANEOUS |PE-Mech/SG lete ct:::l“" 199 49
412 |0000-109-PVM-F-023 P&ID - Water Distribution A A FGD |MISCELLANEOUS |PE-Mech/SG :IE;;III:;TSG'PE_C&I'PE- 199 49
413 [0000-109-PVI-F-024 P&ID - Air Distribution A A FGD |MISCELLANEOUS [PEMech/sG I;zc“:::aTSG‘PE'C&"PE 199 a9
414  |0000-109-PVM-F-025 P&ID - Legends & MNotes A A FGD |MISCELLANEOUS |PE-Mech/SG :IE;;III:;TSG'PE_C&I'PE- 199 49
15 [0000-109-PvI-F-026 P&ID - Neutralisation Tank A A FGD |MISCELLANEOUS [PE-Mech/sG :E::;TSG‘PE'C&"PE 199 a9
416  |0000-109-PVM-F-027 P&ID - Cooling Water Distribution A A FGD |MISCELLANEOUS |PE-Mech/SG :IE;;III:;TSG'PE_C&I'PE- 199 49
417 [0000-109-PVI-F-028 PRID - Oxidation Blower A A FGD |MISCELLANEOUS [PEMech/sG :E::;TSG‘PE'C&"PE 199 a9
118 loooo-100-pPyner02e P&ID of Vacuum Belt filter & Primary A A FaD |MisceLLaNEOUS [PE-Mech/sG PE-Mech/SG,PE-C&I,PE- 199 19
Hydrocyclone Electrical,
419 [0000-109-PVM-F-030 P&ID.fDr.leesmne Pulverizer-Wet Ball Mill A A FG0 |MIsCELLANEOUS [PE-Mech/sG PE-M?{:h.I’SG,PE-C&I,PE- 199 49
Lubrication system |Electrical,
430 loooo-100-pPyner031 P&ID for Compressed Air System for Bag Filter A A FaD |MisceLLanEOUS [PE-Mech/sG PE-Mech/SG,PE-C&I,PE- 199 19
Pulsing Electrical,
PE-Civil,PE-Mech/Layout, PE.
421 |0000-109-PVM-F-044 Plant Layout of FGD System - Sheet 1 A - FGD |MISCELLANEOUS |PE-Mech/SG C&.I,PE-Electrical, PE- 160 10
o e Mech/SG,PE-Mech,/MH,PE-
Mech/MH, PE-Civil,
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PE-Civil, PE-Mechy/ Layout, PE
(C8|,PE-Electrical, PE-
422 |0000-109-PVM-F-045 Plant Layout of FGD System - Sheet 2 A - FGD |MISCELLANEOUS [PE-M G 160 10
am tave ystem - shee ch/SG [ Mech /56, PE-Givil PE-
Mech/MH, PE-Mech/MH,
PE-Mech/SG, PE-Civil, PE-
423 |0000-109-PVM-H-001 Painting schedule of FGD System A A FGD |MISCELLANEOUS |PE-Mech/SG |Civil,PE-Mech/MH,PE- 222 72
|Electrical,
PE-M. '5G,PE-C&I,PE-
424 |0000-109-PVM-H-002 Valve Schedules | D FGD |MISCELLANEOUS |PE-Mech/SG E|E{,‘Krei§ah|f ! ! 71 121
PE-M 5G,PE-C&I,PE-
425  |0000-109-PyM-H-003 Pipe Schedule [ b FGD |MISCELLANEOUS [PE-MECH @ea::aT 292 142
426  |0000-109-PVM-H-004 Insulation Schedule | D FGD |MISCELLANEOUS |PE-Mech/SG |PE-Mech/SG, 272 122
427 |0000-109-PVM-H-005 Expansion Joint Schedule | ] FGD _|MISCELLANEQUS |PE-Mec h/SG_|PE- ME{:NSG, 272 122
428 |0000-109-PVM-L-001 Process Flow Diagram of FGD System A A FGD _|MISCELLANEQUS |PE-Mech/SG |PE-Mech/SG,PE-C&I, 160 10
(General Arrangement for Piping - FGD area PE-Mech/SG, PE-
429  |0000-109-PVM-L-038 (Absorber, Recycle Pump, GGH & Aux storage | D FGD |MISCELLANEOUS |PE-Mech/SG ! . 292 142
Mech,/Layout, PE-Civil,
Jtank area etc)
(General Arrangement for Piping - Lime PE-Mech/SG, PE-
430  |0000-109-PVM-L-039 Preparation Area (Ball Mill & Lime handling area D FGD |MISCELLANEOUS |PE-Mech/SG ! 292 142
ete) Mech,/Layout, PE-Civil,
G | Arrang for Piping - D ing PE-Mech/5G,PE-
431 |0000-109-PVM-L-040 | D FGD |MISCELLANEOUS |PE-M G 290 140
area (Beltfilter and Hydrocyclone area etc) och/s Mech/Layout, PE-Civil,
432 |0000-109-PVM-N-001 Performance Curve for BOOSTER FANS B FGD |MISCELLANEOUS |PE-Mech/SG |PE-Mech/SG, 223 73
(Oxidation Bl - Sub QR do ts of M
433 |0000-109-PVM-R-002 " é Jg:n ower - Sub QR documents of M/s A A FGD [MISCELLANEOUS [PE-Mech/SG |PE-Mech/SG, 196 46
'Wet Limestone Grinding Mills (Ball Mills) - Sub
434 |0000-109-PVM-R-004 A A FGD |MISCELLANEOUS |PE-M G |PE-M 56, 196 46
QR documents of M/s Thysencrupp, Germany ech/s ech/SG,
Recirculation Slurry Pump - Sub QR documents
435 |0000-109-PVM-R-005 of M/'s DUCHTING PUMPEN, GERMANY A A FGD |MISCELLANEOUS [PE-Mech/SG |PE-Mech/SG, 196 46
436 |0000-109-PyM-R-006 Booster Fan - Sub QR documents of M/s A A FGD [MISCELLANEOUS [PE-Mech/SG |PE-Mech/SG, 196 46
Solyvent Flakt AB, Sweden
437 [0000-109-PYM-R-007 Slurry Pump - Sub QR documents of M/s A A FGD |MISCELLANEOUS [PE-Mech/sG |PE-Mech/sG, 196 46
Duchting Pumpen, Germany
'Wet Limestone Grinding Mills (Ball Mills) - Sub
4 - 2 -
38  |0000-109-PVM-R-008 QR documents of M [ Metso, USA A A FGD |MISCELLANEOUS [PE-Mech/SG |PE-Mech/SG, 196 46
Agitators - Sub QR documents of M/s EKATO
439 |0000-109-PVM-R-009 RMT GMBH. Germany A A FGD |MISCELLANEOUS [PE-Mech/SG |PE-Mech/SG, 196 46
Vaccume Belt Filters - Sub QR documents of
440 |0000-109-PVM-R-010 M /s Shanghai Xuhe Envir | Technology A A FGD |MISCELLANEOUS [PE-Mech/SG |PE-Mech/SG, 196 46
(Co. Ltd., Shanghai, China
Vaccume Belt Filters - Sub QR documents of
441  |0000-109-PVM-R-012 A A FGD |MISCELLANEOUS |PE-M G |PE-M 5G, 196 46
|5 FLsmidth, usa och/s och/
Agitators - Sub QR documents of M/s Zhejiang
44, - 2 -
2 |0000-109-PVM-R-013 Greatwall Reducer Mfg Co. Ltd. A A FGD |MISCELLANEOUS [PE-Mech/SG |PE-Mech/SG, 196 46
443 |0000-109-PVM-R-014 (Gas to Gas Heat Exchanger (GGH) - Sub QR A A FGD |MISCELLANEOUS |PE-Mech/sG [PE-Mech/sG, 196
|documents
| P - Sub QR do nts of M/s Wei
444 |0000-109-PUM-R-015 MLi'r:e”ra:"'Lp'sn QR documents of M/s Weir A A FGD [MISCELLANEOUS [PE-Mech/SG |PE-Mech/SG, 196
Slurry Pump - Sub QR documents of M/s Sam
445 |0000-109-PVM-R-016 Turbo Industries Pvt. Ltd., Koimbatoor A A FGD |MISCELLANEOUS |PE-Mech/SG |PE-Mech/SG, 196 46
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Booster Fan - Sub QR documents of M/s
445 |0000-109-PVM-R-017 A A FGD |MISCELLANEOUS [PE-Mech/sG [PE-Mech/sG, 196 46
Suewon Poongryuk Machinery Co. Ltd, Korea ech/S och/
'Wet Limestone Grinding Mills (Ball Mills) - Sub
447 |0000-109-PVM-R-018 O docurments of M Corites. Ausira A A FGD |MISCELLANEOUS [PE-Mech/sG [PE-Mech/sG, 196 46
'Wet Limestone Grinding Mills (Ball Mills) - Sub
448 |0000-108-PVM-R-019 QR documents of M/s Christian Pfeiffer A A FGD |MISCELLANEOUS [PE-Mech/SG [PE-Mech/SG, 196 46
Maschinenfabriké Austria
(Oxidation Air Blower - Sub QR documents of /s
449 |0000-109-PVM-R-020 A A FGD |MISCELLANEOUS [PE-Mech/sG [PE-Mech/sG, 196 46
Siemens Turbo Machinery / HV Turbo ochys och/
450 |0000-108-PVM-U-001 FGD System Design Basis - PROCESS A - FGD_|MISCELLANEOUS [PE-Mech/SG_|PE-Mech/SG, 160 10
451 [0000-109-PYM-U-D02 ‘F::I':u"'l:;":te"'d“"’"am Duct Sizing A A FGD |MISCELLANEOUS |PE-Mech/sG |PE-Mech/sG, 187 37
[452__|0000-109-PVM-U-003 [ABSORBER DESIGN BASIS A A FGD_|MISCELLANEOUS |[PE-Mech/SG_|PE-Mech/SG, 181 |ER
<z Calculation &.Sel T
453 [0000-108-PVM-U-004 G'é:“ P o A B FGD |MISCELLANEOUS [PE-Mech/SG [PE-Mech/SG, 223 73
454 [0000-109-PvM-U-005 Stzing Calculation & Selection parameter for A B FGD |MISCELLANEOUS [PE-Mech/sG [PE-Mech/sG, 223 73
Slurry Recirculation Pumps
Sizing Calculation & Selection p for
455  [0000-108-PVM-U-006 S A B FGD |MISCELLANEOUS [PE-Mech/sG [PE-Mech/sG, 251 101
(Oxidation Air Blower
456 |0000-109-PVM-U-007 Sizing Calculationf Selection paramete for A B FGD |MISCELLANEOUS |PE-Mech/sG [PE-Mech/sG, 292 142
Emergency Quench Water System
Sizing Calculation & Selection p for all
457 [0000-108-PvM-U-008 fery pursgs A B FGD |MISCELLANEOUS |PE-Mech/SG [PE-Mech/SG, 264 114
458 |0000-109-PVM-U-009 :‘l'fr"“ Sr'l‘;';"mo" &Selection parameter for all A D FGD |MISCELLANEOUS |PE-Mech/sG [PE-Mech/sG, 292 142
Sizing Calculation& Sel P for Wet
459 |0000-108-PvM-U-011 ball Mill including Motor sizing calculation for A B FGD |MISCELLANEOUS [PE-Mech/SG [PE-Mech/SG,PE-Electrical, |315 165
Ball Mill
Sizing Calculation & Sel P for
460  [0000-108-PvM-U-012 A B FGD |MISCELLANEOUS [PE-Mech/sG [PE-Mech/sG, 237 87
Vacuum Belt filters
461 [0000-109-PYM-U-D14 &Z:f;&:’:’t“’"&se'e““’" parameter for all B FGD |MISCELLANEOUS |PE-Mech/sG |PE-Mech/sG, 257 107
462__|0000-109-PVN-UD15 Sizing Calculation of Limestone day silo D FGD_|MISCELLANEOUS |[PE-Mech/SG_|PE-Mech/SG, 195 15
Sizing Calculation & Selecti ter fo
463 [0000-108-PVM-U-016 ng Lecwation S selection parameter for B FGD |MISCELLANEOUS |PE-Mech/SG [PE-Mech/SG, 223 73
BOOSTER FANS
464 |0000-109-PVM-U-017 iﬂ" C‘;'r:"'at'o" &Selection parameter for A B FGD |MISCELLANEOUS |PE-Mech/sG [PE-Mech/sG, 263 113
465  |0000-109-PVM-U-018 Sizing calculation of Instrument air receiver B FGD |MISCELLANEOUS [PE-Mech/SG |PE-Mech/SG, 171 21
(466 |0000-109-PVM-U-019 Sizing calculation of Service air recelver A B FGD |MISCELLANEOUS |PE-Mech/sG |PE-Mech/SG, 71 21
[467__|0000-109-PVM-U-020 FGD System Design Basis -MECHANICAL [ A FGD_|MISCELLANEOUS |[PE-Mech/SG_|PE-Mech/SG, 202 52
468  |0000-109-PYM-U-021 Sizing Calculation for Secondary Hydro-cyclone A B FGD |MISCELLANEOUS [PE-Mech/SG |PE-Mech/SG, 250 100
Design basis (Heat load calculation) for HVAC
460 |0000-109-PVM-U-022 seK:; s (Heat load calculation) for A D FGD |MISCELLANEOUS |PE-Mech/WS |PE-Mech/SG,PE-Mech/SG, |292 142
Sizing Calculation®& Selection parameter for .
470 [0000-108-PVM-U-024 Limestone PulverizertWet bell Wl audilaries A B FGD |MISCELLANEOUS [PE-Mech/SG [PE-Mech/SG,PE-Electrical, |315 165
471 [0000-108-PYM-U-027 ::L”::;:LETS'“" Basis - Mechanical (Ducts, A A FGD |MISCELLANEOUS [PE-Mech/SG |-, 160 10
472__|0000-108-PVM-U-028 DESIGN CRITERIA OF ABSORBER TOWER A A FGD_|MISCELLANEOUS |PE-Mech/SG_|PE-Mech/SG, 160 10
h Sizing Calculation & Selectio
473 |0000-109-PVM-U-029 g:::mr ng Lakulation & Selection A D FGD |MISCELLANEOUS |PE-Mech/sG [PE-Mech/sG, 160 10
[474__|0000-109-PVM-U-030 [Condensate Study for Low Height Chimney A D FGD_|MISCELLANEOUS |PE-Mech/SG_|PE-Mech/SG, 230 80
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475 |0000-109-PVM-W-001 ?:r'e:é';::fn:"mrla' and Application Procedure A A FGD |MISCELLANEOUS |PE-Mech/sG [PE-Mech/sG, 19 46
476__|0000-109-PVM-W-002 [Mass Flow Balance (Design Points) data A A FGD_|MISCELLANEOUS |PE-Mech/SG_|PE-Mech/SG, 160 10
477 |0000-108-PVM-W-003 Mass Flow Balance (Guarantee Points) data A A FGD |MISCELLANEQOUS |PE-Mech/SG _|PE-Mech/SG, 160 10
478 |0000-100-PVM-W-005 [Write-up on & Selection of values for surry A A FGD |MISCELLANEOUS |PE-Mech/SG [PE-Mech/sG, 186 36
|application
Requirements of Instrument air, Service air, ﬁ;ﬁmﬁ;:i&
479 |0000-109-PVM-W-006 Ausiliary steam, Equipment cooling water, etc.. A D FGD. MISCELLANEOUS [PE-Mech/sG | il o m 121
(Utlity Uist) Pharlia,Apurva Srivastava,
480  |0000-109-PVM-W-008 Predicted Performance of FGD System at a) I D FGD |MISCELLANEOUS |PE-Mech/sG |PE-Mech/sG, 340 190
Design Point & b) Guarantee point
481__|0000-109-PVM-W-010 Performance test procedure A D FGD_|MISCELLANEDUS |PE-Mech/56_|PE-Mech/SG, 340 190
482 |0000-109-PVIM-W-011 Type test procedure for Gates & Dampers A B FGD |MISCELLANEQOUS |PE-Mech/SG _|PE-Mech/SG, 271 121
483 |0000-109-PVM-W-012 ::ETG“ Performance Procedure for BOOSTER A B FGD |MISCELLANEOUS |PE-Mech/sG |PE-Mech/sG, 230 20
Type Test Perf Report for BOOSTER
484 [0000-108-PVM-W-013 F:DNES a3t Ferformance Repart ar A B FGD |MISCELLANEOUS [PE-Mech/SG [PE-Mech/SG, 250 100
485 |0000-109-PVM-W-014 Surface preparation & application procedure for I D FGD |MISCELLANEOUS |PE-Mech/sG |PE-Mech/sG, 292 142
Flake glass lining
Surf; & licati dure fi
486 [0000-109-PVM-W-015 sz;: S P o I b FGD |MISCELLANEOUS [PE-Mech/SG [PE-Mech/SG, 292 142
487 |0000-109-PVM-W-016 Leak tightness performance test Report of A B FGD |MISCELLANEOUS |PE-Mech/sG |PE-Mech/sG, 292 142
damper/gates
PE-Mech/5G, PE-C&l, PE-
Battery Limits- FGD (to take care all interfaces Elm:;TPE_
488 [0000-109-PVM-W-017 points among NTPC & Vendor WITH all detail D FGD |MISCELLANEOUS [PE-Mech/sG ’ 292 142
Mech/Layout,Navneet
views at terminal points)
Kumar,
PE-Mech/SG, PE-
489 [0000-109-PVM-W-018 DOCUMENT FOR COLOUR CODING STANDARD I D FGD |MISCELLANEOUS [PE-Mech/sG X 292 142
Electrical, PE-Mech/MH,
490  [0000-109-PVM-W-019 DOCUMENT FOR Type Test Report of Dampers I D FGD |MISCELLANEOUS |PE-Mech/sG [PE-Mech/sG, 292 142
491__|0000-109-PVM-W-020 [Write up on Equipment Handling i D FGD_|MISCELLANEDUS |PE-Mech/56_|PE-Mech/SG, 292 142
PE-Mech/5G, PE-C&, PE-
492 [0000-109-PVM-X-001 0 & M MANUAL A D FGD |MISCELLANEOUS [PE-Mech/sG ech/SG,/ 341 191
C& |, PE-Electrical,
PE-Mechy/SG, PE-
493 |0000-100-PVM-Y-001 Data Sheet for Absorber A A FGD [MISCELLANEOUS [PEMech/sG [ oo o oo o [21e 64
494 |0000-109-PVM-Y-002 Data Sheet for Booster fans A B FGD |MISCELLANEOUS [PE-Mech/SG |PE-Mech/SG,PE-Electrical, [230 80
495 |0000-109-PVM-Y-003 Data Sheet for Agitators for Limestone slurry A D FoD |MiscELLANEOUS [PE-mechysg [FE-Mech/SG.PE- m 121
Storage Tank Electrical, PE-C& |, PE-C&I,
Data Sheet for Agitators for Secondary PE-Mech/5G,PE-
496 |0000-109-PVM-Y-004 A D FGD |MISCELLANEOUS |PE-Mech/sG 27 121
Hydroclone feed tank ch/SG |electrical PE-CBI,PECA,
Data Sheet for Agitators for Auxiliary Absorbent PE-Mech/SG, PE-
497 |0000-100-PVM-Y-005 ot A B FGD [MISCELLANEOUS [PEMechfsG [ o tOr o o o ot 121
498 |0000-109-PVM-Y-006 Data Sheet for Elevator A B FGD |MISCELLANEQUS [PE-Mech/SG |PE-Mech/SG,PE-Electrical, |272 122
L PE-Mechy/SG, PE-
499 |0000-109-PVM-Y-007 Data Sheet for GGH and auxiliaries A B FGD [MISCELLANEOUS [PEMech/sG [ oo o oo o [237 87
500  [0000-109-PvM-v-008 Data Sheet for Mist Eliminator A B FGD |MISCELLANEOUS [pEMechysG |70 Mech/SG.PE- 264 114
|Electrical, PE-CB|,PE-C&,
501 |0000-109-PVM-Y-009 Data Sheet for Spray Nozzles A B FGD |MISCELLANEOUS |PE-Mech/SG |PE-Mech/SG,PE-Electrical, [230 80
502  |0000-109-PVM-Y-011 Data Sheet for Slurry Recirculation Pumps A B FGD |MISCELLANEOUS |PE-Mech/SG |PE-Mech/SG,PE-Electrical, |251 101
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RMATION
503 [0000-109-PyM-v-012 Data Sheet for Oxidation Air Blower A B FGD |MISCELLANEOUS [PE-Mech/sG [PE-Mech/SG,PE-Electrical, [251 101
Data Sheet for G Dewatering P
504  |0000-109-PyM-v-014 aatior Sypaum Dewatering rump A B FGD |MISCELLANEOUS [PE-Mech/SG |PE-Mech/SG,PE-Electrical, [250 100
(Bleed Pumps)
505 |0000-109-Pym-v-015 Data Sheet for Limestone slurry pumps A B FGD |MISCELLANEOUS [PE-Mech/sG [PE-Mech/SG,PE-Electrical, |250 100
506  [0000-109-PYM-¥-016 Data Sheetfor Limestane surry storage Tank A ) FGD |MISCELLANEOUS [pEMechysG [PEMech/SG.PE- 217 67
v sTorae |Electrical PE-Cai PE-CA,
} PE-Mech/SG,PE-
507 |0000-109-Pum-v-017 Data Sheet for Wet ball mill A B FGD | MISCELLANEOUS [PEMech/sG o ool e o o 257 107
508__|0000-109-PVNI-Y-018 Data sheet for Insulation material |§ FGD_|MISCELLANEOUS |[PE-Mech/SG_|PE-Mech/SG, 336 186
509  |000D-109-PYM-Y-019 Evﬁ;metbrﬁu'”"tmﬁ“ including sealing B FGD |MISCELLANEOUS |PE-Mech/SG |PE-Mech/sG, 271 121
510 [0000-109-PYM-v-020 Data sheet/Vendor catalogue for Flake glass A B FGD [MISCELLANEOUS [PE-Mech/sG  [PE-Mech/ss, 336 186
Jlining
511 |0000-109-Pym-v-021 Data sheet//Vendor catalogue for Rubber lining A B FGD |MISCELLANEOUS [PE-Mech/sG [PE-Mech/sG, 33 182
512 [0000-109-PyM-v-022 Data sheet of Agitators for Sumps A B FGD |MISCELLANEOUS [PE-Mech/SG [PE-Mech/sG,PE-Electrical, [271 121
513 |0000-109-PyM-v-023 Data sheet of Agitators for Filtrate water tank A B FGD |MISCELLANEOUS [pE-Mechysg |TE™Mech/SG.PE- 71 121
Electrical,PE-C&,PE-C&,
514 |0000-109-PyM-v-025 Data sheet of Limestone Day SILO A D FGD [MISCELLANEOUS [PE-Mechysg |5 Mech/SGPE- 229 79
¥ Electrical PE-C&.,PE-CAl,
515  |0000-109-PyM-v-026 Data sheet of HOISTS/handling system A B FGD |MISCELLANEOUS [pE-Mechysg [TE™Mech/SG.PE- 320 170
Electrical,PE-C&,PE-C&,
SIZING CALCULATION & SELECTION PARAMETER PE-Mech/SG,PE-
516  |0000-109-PyM-v-027 A B FGD |MISCELLANEOUS [PE-Mech/sG 250 100
FOR PRIMARY DEWATERING HYDROCYCLONE ech/SG  tectrical PE-C&PECE,
PE-Mech/SG,PE-
517 |0000-109-pPym-v-028 Data Sheet for Auxiliary Storage Tank A D FGD |MISCELLANEOUS [PE-Mech/sG y 250 100
anttor fuxflary Shorage Tart cMSG |eiectrical,PE-Ca1LPE-CRI,
518  |0000-109-PVM-Y-029 Data Sheet for Vacuum Belt flters and ts A B FeD |MisceLLaNEOUS [pemechysg [PEMech/SGPE- 278 128
|auxiliries |Electrical, PE-CB|,PE-C&,
519 |0000-109-pPym-v-030 Data Sheet for Filtrate Water Tank A D FGD |MISCELLANEOUS [PE-Mechysg |PE-Mect/SGPE- 252 102
Electrical,PE-C&.|,PE-C&,
520  [0000-109-PYM-¥-031 Data Sheetfor Filtrate Water Pumps A B FGD |MISCELLANEOUS [pEMectysG [PCMech/SG,PE- 257 107
P |Electrical PE-C8, PE-CAI,
Data Sheet for Secondary Hydro-cyclone Feed PE-Mech/SG, PE-
521 [0000-109-PyM-v-032 ot A D FGD | MISCELLANEOUS [PEMechisG (ool v o o [24 95
522 [0000-109-PyM-v-033 Data Sheet for Secondary Hydro-cyclone Pum A B FGD |MISCELLANEOUS [pEMechysG |70 Mech/SG.PE- 264 114
yrveroy P |Electrical PE-C&,PE-CAI,
523 |0000-109-PyM-v-034 Data Sheet for Secondary Hydrocyclone A B FGD |MISCELLANEOUS [PE-MechysG |PE-Mect/SGPE- 264 114
Lhiukakaian Electrical PE-C&,PE-CAl,
PE-Mech/SG,PE-
524 |0000-109-PYM-Y-035 Data Sheet for Waste Water Tank A b FGD |MISCELLANEOUS [PE-Mech/sG X 252 102
|Electrical, PE-CB|,PE-C&,
525  |0000-109-Pym-v-036 Data Sheet for Waste Water Pumy A B FGD |MISCELLANEOUS [PE-Mechysg |PE-Mect/SGPE- 264 114
i Electrical PE-C&,PE-CAl,
| Ar & Data Sheet of Lime PE-Mech/SG,PE-
526  |0000-109-PYM-Y-037 N A o FGD |MISCELLANEOUS [PE-Mech/sG 229 79
Dasing System ech/s |Etectrical PE-CR.|,PECJ,
527 |0000-109-pPym-v-038 Data Sheet for Process Water Tank A D FGD [MISCELLANEOUS [PE-MechysG |PE-Mect/SGPE- 252 102
Electrical,PE-C&J,PE-C&,
PE-Mech/SG, PE-
528  |0000-109-PYM-v-039 Data Sheet for Water Pump A B FGD |MISCELLANEOUS [PE-Mech/sG ech/ 257 107
|Electrical, PE-C&|,
520 [0000-109-PyM-v-042 Data Sheet for Auxiliary Absorbent Pum A B FGD |MISCELLANEOUS [PE-MechysG |PE-Mect/SGPE- 250 100
i i Electrical PE-C&,PE-CAl,
PE-Mech/SG,PE-
530  |0000-109-PYM-Y-044 Data Sheet for Sump P A B FGD |MISCELLANEOUS [PE-Mech/sG 264 114
cetlorump rumps NG | erectrical,pE-CRILPECSI,
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531  |0000-109-PVM-Y-045 Data Sheet for Expansion Joints A B FGD |MISCELLANEOUS |PE-Mech/SG |PE-Mech/SG, 258 108
PE-Mech/SG, PE-
532  |0000-109-PVM-Y-046 Data Sheet for HVAC system A B FGD |MISCELLANEOUS [PE-Mech/WS |Mech/SG,PE-Electrical PE- 337 187
C&|,PE-C&I,
533  |0000-109-PVM-Y-047 Data Sheet for Emergency Quench Tank A D FGD |MISCELLANEOUS |PE-Mech/SG PE-Mech/SG, PE- 250 100
Electrical, PE-C& |, PE-C&I,
534  |0000-109-PVM-Y-048 Data Sheet for PIPES A D FGD |MISCELLANEOUS [PE-Mech/SG |PE-Mech/SG,PE-Mech/MH, [250 100
535  |0000-109-QVC-G-001 Field Quality Plan for civil work A D FGD |MISCELLANEOUS QA QA 223 73
536 |0000-109-OQVC-G-002 Field Qualig Plan for structural work A ] FGD _|MISCELLANEQOUS JOA QA 233 |83
537 _ |0000-109-QVC-0-001 MQP for gratings A B FGD FISCELLANEOUS JOA QA 337 187
538 |0000—109—C1VC—C1—002 |MC1P for colour coated claddding sheet A |-B FGD _|MISCELLANEOUS JOA QA 337 187
539 |0D0O-109-QVC-0-003 [MQP for colour coated decking sheet A |s FGD_|MISCELLANEOUS oA oA 337 187
540 |DDDD— 109-QVC-0-056 |MQP for Vibration Isclation System A |§ FGD m ISCELLANEOUS JOA QA 350 200
541  |0000-109-QVC-Q-080 MQP for Structural Fabrication A FGD QA-Civil QA-Civil
542  |0000-109-QVC-0-082 MQP for Chimney Elevator A FGD (QA-Civil (QA-Civil
543  |0000-109-OQVE-G-001 Field Quality Plan for Electrical Work A D FGD |MISCELLANEOUS QA QA 322 172
544  |0000-109-QVE-G-002 Field Quality Plan for Fire Sealing System A (QA-Elect (QA-Elect
545  |0000-109-QVE-Q-001 MQP for cable tray A B FGD |MISCELLANEOUS |QA QA 337 187
546 |0000-109-QVE-Q-002 MQP for LV bus duct A B FGD |MISCELLANEOUS JOA QA 337 187
547  |0000-109-QVE-Q-003 MQP for MCC A B FGD |MISCELLANEOUS QA QA 266 116
548 |0000-109-QVE-C-004 :"C%F:‘" P8, 18, LPES, MLOE, LD, 0CD8 & A B FGD [MiscELLANEOUS [aA A 337 187
549  |0000-109-QVE-Q-006 MQP of Flexible Cable Tray Supporting System A D FGD |MISCELLANEOUS QA QA 171 21
550 |0000-109-QVE-Q-007 |Map for Power Cables A |B FGD |MISCELLANEQUS JOA QA 337 187
551  |0000-109-QVE-Q-008 MQP for Control & Instrumentation Cables A B FGD _|MISCELLANEQUS JOA QA 337 187
552 |0000-109-QVE-Q-009 MQP for HT Motor for Booster fan A B FGD |MISCELLANEOUS JOA QA 286 136
MQP for HT Motor for other than Booster fan
553  |0000-109-QVE-Q-010 (QAP FOR BALL MILL MOTOR) A B FGD |MISCELLANEOUS QA QA 317 167
554  |0000-109-QVE-Q-011 MQP for LT Motor A B FGD |MISCELLANEOUS |QA QA 322 172
555  |0000-109-QVE-Q-012 MQP for Liihtins Transformer A B FGD |MISCELLANEOUS JOA QA 336 186
556  |0000-109-QVE-Q-013 MQP for elevators A B FGD |MISCELLANEOUS QA QA 259 109
557  |0000-109-OVE-Q-014 |Map for VFD A LB FGD |MISCELLANEQUS JOA QA 322 172
558  |0000-109-QVE-Q-015 MQP for Geared Motor A B FGD |MISCELLANEOUS JOA QA 322 172
559  |0000-109-QVE-Q-020 MQP for HT Cables A QA-Elect OA-Elect
560 |0000-109-QVE-Q-021 MQP for Battery Charger (220/110 V) A joA-Elect (OA-Elect
561 |0000-109-QVE-Q-022 |Map for HT Sw i‘KCth_ar A QA-Elect QA-Elect
562 |0000-109-QVE-Q-023 MQP for Elect. Actuator A QA-Elect OA-Elect
563 |0000-109-QVE-Q-024 MQP for DG Set A QA-Elect QA-Elect
564  |0000-109-QVE-Q-025 MOP for Oil Filled Transformer A (QA-Elect (QA-Elect
565 |0000-109-QVE-Q-051 |Map for SLEEndEd Magnets A B FGD |MISCELLANEQUS JOA QA 350 200
566 |0000-109-QVE-Q-052 MQP for BeItWe_iﬂler A |-B FGD |MISCELLANEOUS JOA QA 350 200
567  |0000-109-QVE-Q-053 MQP for Metal Detector A IB FGD |MISCELLANEOUS JOA QA 171 21
568  |0000-109-OQVE-Q-054 MOP for Magnetic Separator A IB FGD |MISCELLANEOUS QA QA 350 200
569  |0000-109-QVE-Q-055 |Map of HT Motor [Impnnﬂl A B FGD |MISCELLANEQUS JOA QA 171 21
570 |0000-109-QVE--056 ﬂi(:‘;f LT Motor FOR AIR COMPRESSOR (ABB A I; FGD [MiscELLANEOUS [aA A 171 2
571  |0000-109-QVE-Q-057 MOP FOR BOOSTER FAN CABLES A B FGD |MISCELLANEOUS QA QA 171 21
572 |0000-109-QVI-G-001 FQP for Instrumentation work A ] FGD |MISCELLANEQUS JOA QA 322 172
573 |0000-109-QVI-Q-001 MQP for SO2 analyzer A B FGD |MISCELLANEOUS JOA QA 292 142
574 |0000-109-QVI-Q-002 MQP for pressure switch / DP switch A B FGD |MISCELLANEOUS JOA QA 337 187
575  |0000-109-QVI-0-003 MQP for RTD with thermowell A B FGD |MISCELLANEQOUS QA QA 337 187
576 [0000-109-Qv1-0.004 MCP for Temperature Trandeaiter / 0P A B FGD |MISCELLANEOUS [aA on 203 143
Transmitter / Pressure Transmitter
577 |0000-109-QVI-Q-005 MQP for flow transmitter A B FGD |MISCELLANEOUS JOA QA 337 187
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578  |0000-109-QVI-0-006 MQP for PLC A B FGD |MISCELLANEOUS QA QA 264 114
579 |0000-109-QVI-Q-007 |Map for Flow switch A |_B FGD |MISCELLANEQUS JOA QA 337 187
580  |0000-109-QVI-Q-008 MQP for temperature switch A B FGD |MISCELLANEOUS JOA QA 337 187
581  |0000-109-QVI-Q-009 MQP for Vibration transmitter with sensor A le FGD |MISCELLANEOUS JOA QA 293 143
582  |0000-109-QVI-0-010 MOP for UPS A IB FGD |MISCELLANEQOUS QA QA 319 169
583 |0000-109-QVI-0-011 |Map for haﬁerx cha Tger A |_B FGD |MISCELLANEQUS JOA QA 508 358
584  |0000-109-QVI-Q-012 MQP for Instrument Cable A B FGD |MISCELLANEOUS JOA QA 315 165
585  |0000-109-QVI-0-013 MQP for GGH Control (GGH Soot Blower) A IB FGD |MISCELLANEOUS JOA QA 250 100
586  |0000-109-0VI-0-014 MOP for Ni-Cd Battery A IB FGD |MISCELLANEOUS QA QA 511 361
587 |0000-109-QVI-Q-015 |Map for LIE/LIR A LB FGD |MISCELLANEQUS JOA QA 511 1361
588  |0000-109-QVI-Q-016 MQP for Control Valve QACRI QA-C&I
589  |0000-109-QVI-Q-017 M QP for Thermocouple with thermowell QACEI OA-CRI
590  |0000-109-QVI-0-018 MQP for Impulse Pipe & Tube (QA-CEI (CA-CEI
591  |0000-109-QVI-Q-019 |MQP for Instrument valve QA-CRI QA-CRI
592 |0000-109-QVI-Q-020 MQP for Fiber Optics Cable QA-CRI QA-C&I
593 |0000-109-QVI-Q-021 MQP for Transducer QACRI QA-C&I
594  |0000-109-QVI-0-022 MOP for control desk (QA-CEI (CA-CEI
595  |0000-109-QVI-Q-023 |MQP for Flue Gas analyser panel jaA-CaI QA-CRI
596  |0000-109-QVI-Q-024 MQP for RF type Level Switch QACEI QA-CRI
597 |0000-109-QVI-Q-025 MQP for CEMS QACEI QA-CRI
598  |0000-109-QVI-0-026 MOP for Fire Alarm system (QA-CEI (QA-CEI
589 |0000-109-Qvi-0-027 MQPfDr Local control panel( Blank encloser) for aacal aa-cal
fire alarm panel
600 |O000-109-QVI-Q-072 MQP for Actuators(without IS) A B FGD |MISCELLANEOUS JOA QA 350 200
601 |0000-109-OVI-0-073 MOP for Actuators(with IS) A B FGD |MISCELLANEQOUS QA QA 350 200
MQP for PDB of M/s pyrotech Electronics
602 |0000-109-QVI-Q-075 Uda_iPur A B FGD |MISCELLANEOUS [QA QA 350 200
603 |0000-109-QVM-G-001 FQP for Material Receipt & Stoarge (Storage & A D FGD |MISCELLANEOUS |aA oA 270 120
preservation Manual at site)
Field Quality Plan for Mechanical work Part 1-
FQP for Absorber, Tanks, Silo, Ducts, pipe lines
604  |0000-109-QVM-G-002 etc including Welding Manual, Heat Treatment L D FGD [MISCELLANEOUS |QA QA 233 83
Manuals
Field Quality Plan for Mechanical work Part 2 -
605 |0000-109-0VM-G-003 Field Quality Plan of different Mechanical A D FGD |MISCELLANEOUS QA QA 233 83
|Equipment for Wet FGD plant
Field Quality Plan for Mechanical work Part3 -
606 |0000-109-0VM-G-004 Field Quality Plan of DUCTS A D FGD |MISCELLANEOUS QA QA 233 83
607  [0000-109-QvM-G-005 ;ﬁ;’;ﬁi;‘m’ ;E:AGE' Limestone & A B FGD [MIscELLANEOUS A oA
608  |0000-109-0VM-G-006 Fap FoR M ECI‘II.I‘\NICN ERECTION-Limestone & A B FGD |MISCELLANEOUS QA QA
(Gypsum Handling Plant
609 |0000-109-OVM-G-077 Field Qualig Plan for Elevator A B FGD _|MISCELLANEQOUS JOA QA 350 200
MQP for FGD SUPPORT STRUCTURE (COLUMNS
610 |0000-109-QVM-0-002 BEAMS & BRACING) A D FGD |MISCELLANEOUS QA QA 322 172
611 J0000-109-0VM-0-004 IMQP for Non Metallic Expansion Joint A LB FGD m ISCELLANEOUS JOA QA 261 111
612 |O000-109-QVM-Q-005 MQP for Agitator A B FGD |MISCELLANEOUS JOA QA 258 108
613 |O000-109-QVM-Q-006 MQP for Oxidation Blower A B FGD |MISCELLANEOUS JOA QA 238 88
614  |0000-109-0VM-CO-007 MQP for Horlzontal.\facu um Belt Fiker with A B FGD |MISCELLANEOUS QA QA 223 73
Pump and accessories
615 |O000-109-QVM-Q-008 MQP for pipes & tubes A B FGD |MISCELLANEOUS JOA QA 337 187
616 |O000-109-QVM-Q-009 MQP for recirculation slurry pump A B FGD |MISCELLANEOUS JOA QA 224 74
617 |0000-109-0QVM-0-010 MQP for slury pump A B FGD |MISCELLANEOUS QA QA 240 90
618 J0000-109-0VM-0-011 MQP for clear water pump A B FGD _|MISCELLANEQOUS JOA QA 244 94
|519 |0000—109—C1VM-C1-012 |:::::°r Dampers & Seal air fan with heater & A I; FGD FISCELLANEDUS laa oA M 122
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620 |0000-109-OVM-0-013 MOP for GGH with accessories A B FGD |MISCELLANEOUS QA QA 210 60
621 [0000-109-QVM-Q-014 2:3::' Lime Stovie & Gypaum Hardiing A B FGD |MISCELLANEOUS JoA oA 257 107
622 |0000-109-QVM-Q-015 MQP for Hoist A B FGD |MISCELLANEOUS JOA QA 320 170
623 |0000-109-OQVM-0-016 MOP for Air Receiver A D FGD |MISCELLANEOUS QA QA 314 164
624 10000-109-0QVM-0-017 |Map for insulation A B FGD |MISCELLANEQUS JOA QA 337 187
625  [0000-100-QvM-Q018 MCH for AEAGENT PRERARATION SISTEM (eol A B FGD [MIsCELLANEOUS [aA QA 244 94

mill with accessories)
626 |0000-109-OQVM-0-019 MOP for Booster Fan wirg accessories A B FGD |MISCELLANEOUS QA QA 286 136
627 |0000-109-0VM-0-020 MQP for foundation bolts A ] FGD |MISCELLANEQUS JOA QA 322 172
628 [0000-109-QuM-0:0208 WGP for foundrtion bols W/ Culsity h o [reo [misceuaneous fan aa 322 1

Engineering Works, Kolkata
629  |0000-109-0VM-0-0208 MQP for fouru.iat.lcn bolts M/s Indiana A D FGD |MISCELLANEOUS QA QA 322 172

Conveyors, Jejuri
630 |OD00-109-QVM-Q-021 MQP for Instrument Air Compressor A B FGD |MISCELLANEOUS JOA QA 243 93
631 |OD00-109-QVM-Q-022 MQP for Air Dryer A B FGD |MISCELLANEOUS JOA QA 311 161
632 |0000-109-OQVM-0-023 MQP for FGD valves A B FGD |MISCELLANEOUS QA QA 314 164
633 |0000-109-QVM-Q-024 MQP for air conditiong and ventilation system A B FGD |MISCELLANEOUS QA QA 337 187
634 |0000-109-OVM-0-031 MQP for Absorber Tank A QA QA
635  |0000-109-QVM-0-032 MQP for Hydro Cyclone A QA QA
|636 _|0000-109-QVM-Q-055 |Map for Crusher A |_B FGD |MISCELLANEQUS JOA QA 350 200
637 |0000-109-QVM-Q057 MQP for Sampling System A B FGD _|MISCELLANEQUS JOA QA 350 200
638 |0000-109-QVM-Q-058 MQP for Dust Extraction System A IB FGD |MISCELLANEOUS JOA QA 350 200
639 |0000-109-OQVM-0-059 MOP for Dust Suppression System A IB FGD |MISCELLANEOUS QA QA 350 200
|640 _ 10000-109-QVM-Q-060 mQPfDr Elevator {rack and Pinion TE! A |_B FGD |MISCELLANEQUS JOA QA 350 200
641 |O000-109-QVM-0-061 MQP for Sump Pump A B FGD |MISCELLANEOUS JOA QA 350 200
642 |OD00-109-QVM-0-062 MQP for Ventilation System A IB FGD |MISCELLANEOUS JOA QA 350 200
643 |0000-109-OQVM-0-063 MOP for Fabric Belts A IB FGD |MISCELLANEOUS QA QA 350 200
|644  10000-109-QVM-Q-064 |Map for Belt Vulcanizer A |_B FGD |MISCELLANEQUS JOA QA 350 200
645 |0000-109-QVM-Q-065 MQP for Idler A B FGD |MISCELLANEOUS JOA QA 350 200
646 |0000-109-QVM-Q-066 MQP for Pulley A e FGD _|MISCELLANEQUS JOA QA 350 200
647 |0000-109-OQVM-0-067 MOP for Helical or Bevel Gear Boxes A IB FGD |MISCELLANEOUS QA QA 350 200
|648  10000-109-QVM-Q-068 |Map for Vibration monito ring System A |_B FGD |MISCELLANEQUS JOA QA 350 200
649 |0000-109-QVM-Q-069 MQP for Fluid Coupling(traction type) A B FGD |MISCELLANEOUS JOA QA 350 200
650  |0000-109-QVM-Q-070 ;“::Nblr 2; Gate/globe/Check Valves(Upto 600 A |B FGD |MISCELLANEOUS |aA oA 350 200
651 J0000-109-OVM-0-071 |Map for F|aE Gate Gate A |_B FGD |MISCELLANEQUS JOA QA 350 200
652 |0000-109-QVM-Q-073 MQP for Support Structure A B FGD |MISCELLANEOUS JOA QA 350 200
653 |0000-109-QVM-Q-074 MQP for Bucket Elevator A IB FGD |MISCELLANEOUS JOA QA 350 200
654 |0000-109-OQVM-0-075 MOP for Rotary Feeder A IB FGD |MISCELLANEOUS QA QA 350 200
|655 _ |0000-109-QVM-Q-076 |Map for Travelligg Tripper A |_B FGD |MISCELLANEQUS JOA QA 350 200
656 |0000-109-QVM-Q-078 MQP for slury pump (Imported) A B FGD |MISCELLANEOUS JOA QA 350 200
657  |0000-109-QvM-Q-079 M@P for Slurry Pump {Sump Type) ¢ Supplier is A B FGD |MISCELLANEOUS JOA oA 350 200

Sam Turbo, Calmabtur, India
|658 _ |0000-109-QVM-Q-080 |Map for Structural Fabrication A FGD |MISCELLANEQUS JOA QA 171 21
659 |OD00-109-QVM-0-081 MQP for Hoists up to 15 MT A |+ FGD |MISCELLANEOUS JOA QA 171 21
660 |0000-109-QVM-Q-086 MQP for Technological Structure A B FGD _|MISCELLANEQUS JOA QA 350 200
661  |0000-109-OVM-O-087 MOP for Silo A B FGD |MISCELLANEOUS QA QA 350 200
|662 _ |0000-109-QVM-Q-088 mQPfDr Pipe Expansion Joint A |_B FGD |MISCELLANEQUS JOA QA 171 21
663 |0000-109-QVM-Q-089 MQP for Geared Motor for Bucket Elevator A B FGD _|MISCELLANEQUS JOA QA 171 21
664  |0000-109-QVM-0-090 MQP for Valve (Ball, Gate, Globe, Check Valve) A |B FGD |MISCELLANEOUS QA QA 171 21
665 |0000-109-0VM-0-091 MQP for Knife Gate Valve A |_B FGD _|MISCELLANEQOUS JOA QA 171 21
|566 |0000—109—C1VM-C1—092 |MC1Pfor Diaphragm Valve (Main Package) A B FGD h ISCELLANEOUS JOA QA 171 21
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667  |0000-109-QVM-Q-093 MQP for Axial Flow Fan with motor for A B FGD |MISCELLANEOUS QA (s} 350 200
Ventilation System
|5f.3 |onm109~cwm-cr094 MQP for Ventilation Fan A |§ FGD _|MISCELLANEOUS |aa oA 350 200
669 |0000-109-QVM-Q-095 |MC1P for Butterfly Valve 1200 mm dia A B FGD h ISCELLANEOUS oA oA 171 21
|670 _|oo0o0-109-QvM-Q-096 |MaQp for Expansion Joints A/c Booster Fan A le FGD _|MISCELLANEOUS oA A 171 21
671 |0000-109-QVM-Q-097 [Mapfor Ball Valve (M/s Leader) A B FGD |MISCELLANEOUS [QA oA 171 21
672 |0000-109-QVM-Q-098 Q:St::cem”ﬁm' Fan of Dust Exiraction A B FGD |MISCELLANEOUS JoA oA 171 21
673 |0000-109-QVM-Q-099 MQP for Rubber Lined Pipe A Is FGD |MISCELLANEOUS jaa oA 171 21
674 |0000-109-QVM-Q-101 Apron feeder A |§ FGD |MISCELLANEOUS [QA oA
675 |oooo-109-avm-a-102 Paddle feeder A B FGD_|MISCELLANEOUS |aa oA
676 |0000-109-QVM-Q-103 Vibrating Screen feeder A le FGD |MISCELLANEOUS JOA QA
677 |0000-109-QVM-Q-104 Vibrating feeder A Is FGD |MISCELLANEOUS jaa oA
678 |0000-109-QVM-Q-105 [Map for Fluid Coupling(Scoop Type) A |§ FGD |MISCELLANEOUS [QA oA
679 |0000-109-QVM-Q-106 MGP for Rack & Pinion Gate A B FGD_|MISCELLANEOUS |aa oA
680 |oooo-109-avm-a-107 Centrifugal pump A le FGD_|MISCELLANEOUS |aa oA
681 [0000-109-QVM-Q-108 Strainer A B FGD |MISCELLANEOUS jaa oA
|es2_ |0000-109-QVM-Q-120 MQP OF CONDENSING UNIT FGD. OA Mech BOP [OA Mech BOP
683 |oooo-109-avm-a-121 MQP OF AHU FGD 0A Mech BOP |0A Mech BOP
684 |0000-109-QVM-Q-122 MQP OF CENDRIFUGAL FAN FGD OA Mech BOP [QA Mech BOP
685 |0000-109-QVM-Q-123 MQP OF PAC FGD OA Mech BOP [OA Mech BOP
|ess|0000-109-QVM-Q-124 MQP OF UAF FGD OA Mech BOP [OA Mech BOP
687 |oooo-109-avm-a-125 MQP OF HORIZONTAL CENTRIFUGAL PUMP FGD (A Mech BOP [as Mech BOP
688 |0000-109-QVM-Q-126 MAP OF PIPE FGD OA Mech BOP [QA Mech BOP
689 [0000-109-QVM-Q-127 MCP OF VALVES { GATE, BLOBE & CHECK) FGD OA Mech BOP [OA Mech BOP
|90 |0000-109-QVM-Q-128 MQP OF BUTTERFLY VALVE FGD OA Mech BOP [OA Mech BOP
691 |O000-109-QVM-Q-129 MQP OF FILTERS FGD (A Mech BOP QA Mech BOP
MQP OF THERMAL INSULATION GLASS WOOL/
692 [0000-109-QVM-Q-130 ROCK WOOL FeD OA Mech BOP |OA Mech BOP
MQP OF THERMALINSULATION NITRIL
693  |0000-109-QvM-0-131 RUBBER/ POLEURETHANE FOAM/ FGD
POLYISOCYNURATE FOAM QA Mech BOP |QA Mech BOP
694  |oooo-109-avm-0-133 MQP OF PHE FGD OA Mech BOP [QA Mech BOP
695 |0000-109-QVM-Q-134 MQP OF PIPE FGD OA Mech BOP [OA Mech BOP
H 0000-109-QVM-Q-135 MOP OF VALVES FGD OA Mech BOP |OA Mech BOP
697 |0000-109-QVM-Q-136 MQP OF HORIZONTAL CENTRIFUGAL PUMP FGD OA Mech BOP [QA Mech BOP
698 [0000-109-ClVM-W-001 0A programme | D FGD |MISCELLANEOUS jaa oA 210 650
699 [0000-108-QVM-W-002 OA D for lmpl and A | D FGD |MISCELLANEOUS JoA oA 180 30
system manual
700 |0000-109-QVM-W-005 WPS for Carbon Steel Welding at site A D FGD_|MISCELLANEOUS |aa oA 248 98
701 |oooo-109-QvM-w-006 WPS for S5 welding at site A D FGD |MISCELLANEOUS jaa oA 248 08
702 |0000-109-QvM-w-008 (WS {E-T012 & FCAW) for WPGD Stesl A D FGD |MISCELLANEOUS JoA oA 248 98
Structural Work
703 |0000-109-QVM-W-009 WPS for CS to 55 Welding A D FGD_|MISCELLANEOUS |aa oA 248 98
704 |oo00-109-QvM-w-010 WPS for Welding at Shop (CS & SS) A D FGD |MISCELLANEOUS jaa oA 248 08
QA Documentation Package for items /
705  |0000-109-QVM-W-011 quip factured and despatched to | D FGD |MISCELLANEOUS |QA QA 341 191
site
706 |0000-109-QVM-W-012 (G4 Documentation Package for field actities | D FGD |MISCELLANEOUS QA (s} 341 191
[on Ui p-men’ stems at site
707__|0000-109-QVM-W-013 WP for SAW Welding (Indiana, Jejuri) A D FGD _[MISCELLANEOUS oA oA 248 98
708 |0000-109-QVM-W-014 'WPS for Shop Welding (Crusher) A 8] FGD |MISCELLANEOUS JOA QA 248 98
709 |0000-109-QvM-W-020 WPS for Limestone & Gypsum Handling System A D FGD |MISCELLANEQUS |QA (s} 248 98
710 |0000-109-QVM-W-30 [WPS for AC & Ventilation System of FGD FGD OA Mech BOP |OA Mech BOP
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Annexure -A

EXPERIENCE LIST
(ANNEXURE-A)

NAME OF PROJECT :

NAME OF CUSTOMER & ADDRESS

CONTACT NUMBER AND EMAIL ID

MW RATING OF THE PROJECT

DATE OF COMPLETION OF STUDY

TIME TAKEN FOR COMPLETION OF STUDY

CHIMNEY DETAIL

Chimney arrangement (single /twin flue)

Chimney Height in meters

Chimney liner material

Chimney liner Inner diameter in meters

Breeching level elevation in meters

Maximum flue gas temperature in Deg C

Chimney ( retrofitted / Newly constructed)

FGD DETAIL

Type of FGD

Max. moisture from Mist eliminator

FGD bypassing provision (YES / NO)

OPERATING DATA

Normal Condition

Maximum Condition

Minimum Condition

Atmospheric pressure (in Hg)

Moisture content (vol%)

Flue gas flow rate (in TPH)

Flue gas temperature (in Deg C)

Flue gas density (in kg/m3)

Pressure drop from Absorber outlet to Chimney
outlet (in mmWC)
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