% TERMS AND CONDITIONS FOR RATE CONTRACT TENDER
ENQUIRY NO. 1920-118E dt. 17.01.2020
BHEL GOINDWAL

1. Inviting Tenders

Bid submission in two part, Part-I: Techno-commercial bid and Part-II: Price bid are hereby
invited for entering into Rate Contract for manufacture and supply of radiographic quality
castings of valve (upto C500) & wall blower components as per BHEL drawings of
various material grades (ASTM A 216 Gr. WCB/WCC; A 217 Gr. WC6/WC(C9; A 351 Gr.
CF8/CF8M) as per relevant TDC/Matl Standards/Drgs and bill of materials mentioned. The
bidder shall submit his response through bid submission to the tender on e-Procurement
platform at https://bhel.abcprocure.com. Offers in any other mode will not be accepted.

a) The bidder would be required to register on the e-procurement market place
https://bhel.abcprocure.com and submit their bids online. Sealed cover bids / e-Mails /
FAX / Manual offer will NOT be accepted.

b) The bidder has to keep track of any changes by viewing the addendum / Corrigendum's
issued by the Purchaser on time-to- time basis in the E-Procurement platform. The
Company calling for tenders shall not be responsible for any claims/problems arising out of
this.

¢) The user should complete all the processes and steps required for bid submission. The
successful bid submission can be ascertained once acknowledgement is given by the
system through bid submission number after completing all the processes and steps. BHEL
and M/s e Procurement Technologies limited will not be responsible for incomplete bid
submission by users. Users may also note that the incomplete bids will not be saved by the
system and are not available for the Purchaser for processing.

d) Before uploading scanned documents if any, the bidders shall sign on all the statements,
documents, certificates uploaded by him, owning responsibility for their correctness /
authenticity.

Bid Documents required
Part-I | Techno-Commercial Quotation in | As per check list
response to tender enquiry no.
1920-118E dt 17.01.2020

Part- | Price Quotation in response to | Price bid
II tender enquiry no. 1920-118E dt
17.01.2020

Quotations shall reach us by 1400 Hrs (IST) on due date. Kindly ensure that signed copy of
Integrity Pact is attached in Part-I. Techno-Commercial bid shall be opened at 1530 hrs
(IST) on due date.

For finalizing prices, BHEL may go in for opening of sealed price bids (Part-II) or
conduct reverse auction.

Price bids/Reverse Auction of only those bidders shall be opened/conducted who qualifies in
techno-commercial (Part-1) evaluation. Qualification in Part-I shall be adjudged by criteria
mentioned in checklist. Date shall be informed.

Please submit all the documents/confirmations as per checklist. This will facilitate quick
evaluation and early finalization of tender.

In case overseas suppliers route their offer through their accredited selling agents, a letter of
authority should be furnished mentioning the name and address of their selling agents who are
authorised to bid, negotiate and conclude a Contract on their behalf. This letter should be sent
before the tender submission otherwise bid will be considered as unsolicited bid.
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Pre-Qualification terms for participating in the Rate Contract:

1.

Vendor has to submit customer Purchase Orders and their invoices of Carbon Steel
Castings/Alloy Steel Castings /Stainless Steel Castings with minimum cumulative value of Rs.
2,00,00,000 (Rs. Two Crore Only) as proof. Purchase Order/s and their invoices date should
be 01.01.2017 or afterwards. For MSEs, the required cumulative value of POs and invoices
shall be Rs. 1,00,00,000.00 (Rs. One Crore only). Start-ups shall be exempted from the above
criteria of Purchase order and invoice submission without any relaxation in quality standards
or technical parameters as per D.O. No. 5(4)/2016-BE-I dated 15.02.2017. For claiming Start-
Up exemption, vendors have to submit DPIIT (Dept. of Promotion of Industry and Internal
Trade)/DIPP (Department for Industrial Policy and Promotion) recognition certificates.

Vendor shall have to submit “Well Known Foundry” certificate which shall be valid as on
date of tender opening and vendor has to submit undertaking that they shall renew it from
time to time if the IBR certificate is valid till 31.03.2021 or before. IBR foundries which have
applied for renewal on the date of tender opening shall submit the expired “Well Known
Foundry” certificate and documentary evidence/undertaking for renewal of the same. Foreign
suppliers shall give the undertaking that they shall follow the process of witness pouring
through IBR authorized agencies.

(G 1.2 INSTRUCTION TO BIDDER (In case of E-Procurement)

Interested bidders/Suppliers shall submit their offer through e-Procurement mode at
https://bhel.abcprocure.com. Offers in any other mode will not be accepted.

For Enterprise Procurement System (EPS) Bidders/Suppliers are requested to follow these

steps:
a. Requirements
1. Computer with good Internet Connection.
2. Operating System should be Windows Vista / Windows 7 and above.
3. Web Browsers: Internet Explorer 9.0 (32-bit Browser only) & above

b. Mandatory Requirements:
Suppliers interested for registration for BHEL Open Tenders should have a valid DSC
(Digital Signature Certificate) before Proceeding forward for Registration. Herein a Valid
DSC refers to a Class-1I/III Digital Signature Certificate (DSC) for Signing & Encryption
(Required both digital signature certificate: Signing & Encryption) of bids issued by any
of the valid Certifying Authorities (approved by Controller of Certifying Authorities) in
India. Valid Digital Signature Certificate (DSC) must be installed in a computer system
from where you want to access the website.

For Unregistered Suppliers in EPS:

Procedure for Online Registration in EPS for Open Tender Suppliers for BHEL. Please

follow the below steps for registration: -

Click Register Button (Top of the Screen).

2. Please input your organization PAN No (in case of Indian supplier) or select your
“country” in case you are an overseas Supplier.

—

3. Select Units to participate in.
4. Fill up Company details.
4. Key in your desired login id If you have registered by keying in PAN No. then your

desired login id will be prefixed by "OTI", In case of overseas suppliers it will be also
prefixed with "OTI".
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5. Fill in the Captcha code & agree to the terms & conditions and privacy policy of this
website and click SUBMIT.

Once the above steps are completed, contact to M/s eProcurement Technologies Limited for
ID Activation. M/s e Procurement Technologies limited, Ahmedabad will activate your ID
within 2 business hours. After registering, follow the steps provided in "For Registered
Supplier" to view RFQ.

NB: - 1 BHEL Administrator or user will have no role for approving Registration and Open
Tenders and DSC for any supplier who has registered himself from the front END which is in
case of OT.

For Registered Supplier in EPS:

Supplier visits EPS home page

Supplier Login in with their user id and password

Search the RFQ ID and views it.

Attaches themselves to the RFQ by clicking the “I/We wish to participate”.
Supplier fills the bid template and makes necessary attachments

Supplier submits their bid by clicking Sign, Encryption & Save button.

SR e e

In any problem is faced by supplier while login/registration in EPS
(https://bhel.abcprocure.com) and any other assistance, please contact the support team of
M/s e Procurement Technologies limited, Ahmedabad as per details mentioned in table below:

Name COH;I?S e-mail ID Role Location
Mukunthan 635 3-'-29115 001 Trichy.bhel @eptl.in Support Executive Trichy
Swapnil 491 . . HO -
Hamilion | 7940270549 | SWapnilh@eptlin | g 0 By ecutive Ahmedabad
+91 . . HO -
Hardik Oza | 7940270560 | Dardikoza@eptlin | g 0y ecutive Ahmedabad
+91 . HO -
Ankur Bhatt | 7940270590 ankur.bhatl@eptl.in Support Executive Ahmedabad
Asst. Manager —
Prashant 491 prashant@eptl.in Implementation & HO -
Rajyaguru 7940270545 Support Ahmedabad
Manager —
Dharam +91 dharam @eptl.in Implementation & HO —
Rathod 7940270596 Support Ahmedabad
Pradip 1491 . . Sr Mgr — Implementation HO -
Parmar | 7940270532 | Pradip@eptlin & Support Ahmedabad
Sr Manager —
+91 devang@eptl.in Implementation & HO —
Devang Patel | 7940270576 Support Ahmedabad
G2.2. OTHER IMPORTANT INFORMATION RELATED TO E-PROCUREMENT
TENDERS

1. The bidder has to keep track of any changes by viewing the addendum / Corrigendum's
issued by the Purchaser on time-to- time basis in the E-Procurement platform. The
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Company calling for tenders shall not be responsible for any claims/problems arising
out of this.

2. The user should complete all the processes and steps required for bid submission. The
successful bid submission can be ascertained once acknowledgement is given by the
system through bid submission number after completing all the processes and steps.
BHEL and M/s e Procurement Technologies limited will not be responsible for
incomplete bid submission by users. Users may also note that the incomplete bids will
not be saved by the system and are not available for the Purchaser for processing.

3. Before uploading scanned documents if any, the bidders shall sign on all the statements,
documents, certificates uploaded by him, owning responsibility for their correctness /
authenticity.

4. On the due date of tender opening, only technical bids will be opened. The opened
technical bids will be evaluated by us and clarifications required, if any, will be called
for from the bidders on technical and commercial points. If no reply is received from
the vendor for the clarification raised by BHEL with in the final cut-off date, those
vendors offer will be processed with the documents available / submitted against this
tender. Offers not meeting the required specification and technical condition will be
summarily rejected. The price bids of technically suitable bidders will be opened on a
later date with prior intimation to techno-commercially suitable bidders.

5. Ranking L-1, L-2 etc. shall be done for individual item for the techno-commercially
acceptable offers on landed cost to BHEL, IVP Goindwal basis and BHEL reserves the
right to place order for individual items with different vendors. In the event of more
than one vendor becoming L1 for the item, the enquiry quantity will be shared equally
among all the L1 vendors.

6. BHEL reserves the right to negotiate with L1 vendor or re-float the tender for items
where, L1 price is not the lowest acceptable price; BHEL reserves the right to increase
or decrease the tender quantity.

7. If supplier is mentioning delivery destination within state/ outside state depending
upon his location of factory, Free On Road etc these are assumed as on FOR
Goindwal. If supplier is wishing to give delivery on Ex works basis, then he has to
clearly mention about it.

1.1 AGENCY COMMISSION:

In respect of offers from overseas suppliers, agency commission, if any, payable to their agents in
India, shall invariably be shown separately in the proforma invoice and this will be paid by us in
India, in Indian Rupees, on satisfactory completion of the Contract.

If overseas Principal has any tie up with any third party in respect of Agency Commission it
should be declared while submitting the offers.

Copies of current Agency, / Agreemental Authorization Letter in respect of Agency Commission
shall be furnished along with order, if not made available earlier.

The details of tender items is as per below details:
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I\SI:;. Group Code Spl\e/[cailttiecl;::‘ilon Item Description ((13;?1:)
Upto 500 class items
1 ASTM A 216 | Valve Casting & Wall Blower components (Body, Bonnet,
Gr. WCB & | Yoke, Wedge and other components of class 150 , 300,
G92110080000 | v 4008500 for sizs 4 and above Gate (GV), Globe(RV/SV) & | 1209
NRV(FV) valves
2 ASTM A 217 | Valve Casting & Wall Blower components (Body, Bonnet,
Gr. WC9 Yoke, Wedge and other components of class 150 , 300,
692110100000 4008500 for size 4” and above Gate (GV), Globe(RV/SV) & | 0
NRV(FV) valves
3 ASTM A 351 | Valve Casting components (Body, Bonnet, Yoke, Wedge and
Gr. CF8 other components of class 150, 300,400 & 500 for size 2” & 3”
692110110000 Gate (GVI)), Globe (RV/SV) & NRV(FV) valves; Mounting >0
adapter & Wall Blower castings
4 ASTM A 351 | Valve Casting & Wall Blower components (Body,
Gr. CF8 Bonnet, Yoke, Wedge and other components of class
G92110120000 . 50
150 , 300, 400&500 for size 4” and above Gate (GV),
Globe(RV/SV) & NRV(FV) valves
5 ASTM A 351 | Valve Casting components (Body, Bonnet, Yoke,
Gr. CF§M Wedge and other components of class 150, 300,400 &
G92110130000 500 for size 2” & 3” Gate (GV), Globe (RV/SV) & | 15
NRV(FV) valves; Mounting adapter & Wall Blower
castings
6 ASTM A 351 | Valve Casting & Wall Blower components (Body,
Gr. CF8M Bonnet, Yoke, Wedge and other components of class
G92110140000 . 20
150 , 300, 400&500 for size 4” and above Gate (GV),
Globe(RV/SV) & NRV(FV) valves
Total 1375

The tender quantity given above is tentative only. The actual ordering quantity may vary

between grades and also overall tender quantity can vary by any percentage. Also Kindly
note that material codes given above are codes which represent a group (e.g material
code/group code ‘G92110080000° represents all castings of Gr. A216 Gr. WCB/WCC
as per Description. These material/group codes are generated for e-tendering purpose
only. Actual PO will be released as per material codes given in “list of items”. List of
items is a probable list. New items in the list of items in the same pressure class can be

added from time to time which will also be covered under this RC as per clause 10.

2. PRICE BASIS

G3. PRICE BASIS

a. The reimbursement of GST portion of invoice shall be released only upon: -

1. vendor declaring such invoice in his GSTR-1and

2. receipt of goods and Tax invoice by BHEL and

3. Confirmation of payment of GST thereon by vendor on GSTN portal.

4. Above is subject to receipt of goods/service and tax invoice thereof along with
vendor
declaring invoice in his return and paying GST within timeline prescribed for
availing ITC
by BHEL.
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Since ITC can be availed only when BHEL is in possession of GST Tax invoice and after
receipt of goods. Thus, vendor to ensure timely dispatch of goods and Tax invoice. It may
be noted that in case of any delay in receipt of Tax Invoice and/or receipt of goods, the ITC
availment by BHEL will get delayed thus entailing additional cash outflow & may even get
denied if ITC availment timelines are breached.

Further ITC can be availed only when vendor has declared such invoice in his outward
supply Return GSTR-1 and after GST thereon has been paid by him at the time of filing of
monthly Return.

b. In case GST credit is delayed/denied to BHEL due to non/delayed receipt of goods and/or
tax invoice or expiry of timeline prescribed in GST law for availing such ITC, or any other
reasons not attributable to BHEL, GST amount shall be recoverable from vendor along
with interest levied / leviable on BHEL.

¢. In case vendor delays declaring such invoice in his 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 vendor/contractor alongwith
interest levied / leviable on BHEL.

d. Any GST liability arising on BHEL under Reverse Charge (RCM) before actual receipt
of goods and/ or Invoice thereof would be subject to recovery of Interest leviable for the
period between the date of such liability and actual date of eligibility of ITC based on
receipt of goods, receipt of Invoices and other conditions specified in GST Law as
applicable.

e. Order of enquiry item sl. No. shall be maintained in the quotation.

f. The rates quoted shall be firm and fixed. No price variation is proposed and allowed except
as per PVC clause.

g. Rates quoted should be F.O.R Goindwal basis. If bidder has quoted Ex Works, loading
shall be done as per BHEL discretion for tender evaluation.

2a. Rates of raw casting components shall be quoted on rate INR per kg basis & on
FOR GOINDWAL SHAIB basis. Foreign supplier has to quote on FOB basis
& in USD/INR.

2b.  Rates shall be inclusive of pattern and development cost. The patterns cost shall be
borne by the supplier.

2e. Comparison shall be made on landed rate per kg to BHEL Goindwal Sahib for
deciding L1 offer. Loading as per BHEL discretion will be done in case of
deviation for delivery destination. For comparison purpose & Agent commission
conversion rate from USD to INR will be taken for tender opening date. For
conversion of fixed RT charges & repair charges into USD, the $ rate at tender
opening date will be taken throughout the contract. 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.

2f. Unloading of material at Main Stores of BHEL shall be arranged by BHEL.

2g.  In case of disputes/errors/difficulty in interpretation of rates mentioned in figures,
rates mentioned in words shall be taken as final.

2h.  Order of enquiry Sl. No. shall be maintained in quotation.
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Variation in taxes or any other statutory levi’s during contractual delivery period shall be to
BHEL’s account.

3. a. VALIDITY OF OFFERS:
The offers shall be kept open for acceptance for 90 days from the date of opening of the
tender. In case of extension of tender opening date, the validity shall be suitably revised.
b.VALIDITY OF RATE CONTRACT:
The rate contract with PVC shall be valid for one year from the date of finalization of
contract. Same can be extended again for one year on mutual agreement. BHEL can
terminate rate contract earlier also without assigning any reason.

4. PRICE VARIATION:
Casting prices shall be revised based on the prices of only four materials [viz; Ferrous
scrap, Ferromoly, Nickel & Chromium] ; labour, Fuel & Power index. Price variation due
to change in any other input shall not be considered during the currency of RC. Revised
rates shall be arrived at by using following formulae:

Material Formulae for calculating Xu, price for two months period

WCB, WCC | Xa= X0+1.0909 (Hn-Ho) + 0.18*AE + 0.10*AL

WC9 Xn= Xo+ 1.0536 (Hn-Ho) + 0.0115 (Fmn-Fme) + 0.0259 (Cra-Cro) + 0.18*AE +

0.10*AL

CF8 Xn=Xo+ 0.7691 (Hn-Ho) + 0.0055 (Fmn-Fmo) + 0.2127 (Crn-Cro) + 0.1036 (Nin-

Nio) + 0.18*AE + 0.10*AL
CF8M Xn=Xo+ 0.7364 (Hn-Ho)+ 0.0273(Fmn-Fmo) + 0.2127 (Crn-Cro) + 0.1145 (Nin-
Nio) + 0.18*AE + 0.10*AL

TERMS USED

Xo Price finalized & valid for first two months of the rate contract; taken as base for further
calculations.

Xn Revised price of the material to be declared after every two months. POs shall be released
on this revised price for two months period.

Ho Ferrous scrap price HMS (High Melting scrap 80:20 mix) from the Metal bulletin (monthly
avg data for the preceding two months of finalization). Shall be informed by BHEL
alongwith final rates.

Hn New Average ferrous scrap price HMS (80:20 mix) taken from the Metal bulletin.

(Avg for just preceding two months when the price is being revised)

Fmo | Price of Ferromoly taken from the Metal bulletin, basis as for HMS, Hy above.

Fm, | New Average Price for Ferromoly taken from the Metal bulletin, basis as for HMS, Ha
above

Cro Price of Chromium, taken from the Metal bulletin, basis as for HMS, Hop above.

Crn New Average Price for Chromium taken from the Metal bulletin, basis as for HMS, H,
above

Nip | Price of Nickel during the start date of the rate contract taken from the website
www.lme.com, basis as for HMS Ho above. From average values of two months, Price in
Rs./kg for all values of two months shall be calculated.

Nin New Price arrived for Nickel from the website www.lme.com, basis as for HMS, Hop above
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AE

Change in Wholesale Price Index Numbers— All-India basis reference taken from
http://rbi.org.in/home.aspx>>publications>>Monthly>>RBI bulletin>>Prices [Table no.
21]-1.2: Fuel and Power. AE will be calculated as per below formula:
AE=(En-E0)/E0*X0%0.18; where EO is base index for Fuel & Power and En is index for
Fuel & Power for new months

AL

Change in Consumer Price Index Numbers for Industrial Workers — All-India basis
reference  taken  from  http://rbi.org.in/home.aspx>>publications>>Monthly>>RBI
bulletin>>Prices [Table no. 19]-1. AL will be calculated as per below formula:
AL=(Ln-L0)/L0*X0%*0.10; where LO is base index for labour and En is index for labour
for new months

All prices used in formulae are in Rs. per kg. $ (USD) to Rs. price shall be taken from
www.rbi.org.in .

Rs./kg value for any variant shall be derived for each value by using $/kg for respective
date(nearest preceding date) and then average shall be derived for the period. For foreign supplier
also new rate by PVC will be calculated in INR firstly. For calculating rate in INR, PVC formula
on landed cost to BHEL (L1 rate in INR) will be applied. In this calculation for conversion of H,
Fm, Cr, Ni rate from $ to INR, the $ (USD) rate at respective date (the date at which metal rate is
taken) will be taken. Then this new rate in INR will be converted to $ (USD) by considering $ rate
at tender opening date.

Finalized prices shall be applicable for two months from the date of finalization of rate
contract. These finalized prices shall be taken as base prices, Xo. Base indices shall be
taken as avg. of indices published in the period of previous two months from date of
finalisation. New casting rates to be operated for POs to be released from the end of two
months from RC finalization date shall be declared based on indices for the previous two
months

SCOPE OF SUPPLY:

Material shall be supplied as per the applicable latest Technical Delivery Conditions
(TDC)/ Material Standard requirements/Drawings/RT Procedure and other requirement as
given in the Purchase Order. The TDC applicable for Indian suppliers is TDC:0412
Rev26/TDC6396Rev00/TDC6400Rev 01 (or latest applicable) as per the requirement and
for foreign supplier is TDC:0:433 Rev00 (or latest applicable).

Purchase orders for castings which involve Creep testing/IGC testing shall be released
only on mutual consent from the bidders.

It is made clear that POs released in sets, i.e. [all components for a particular type of valve]
have to be supplied in sets only. The claim of vendor for payment of supplies against any
PO can be put on hold if the components have not been delivered in sets. However,
depending upon our own planning and requirement, BHEL may ask for delivery of some
components not in sets, for which due consideration shall be given relieving the vendor
from above condition. Also vendor has to supply items in oldest PO first if any item is
pending in more than two POs.

WELL KNOWN FOUNDARY:

It is the responsibility of successful vendor to ensure that all the castings are supplied with
IBR TC [Valid IBR Well known Foundry status clearly mentioned on the TC] or under
witness pouring clearly endorsed by IBR authority/authorized inspecting authority. The
foundry will provide TCs in Form III G/III F (as applicable as per TDC) signed by
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10.

competent authority. The cost for witness pouring from authorized inspecting authority has
to be borne by supplier.

DELIVERY SCHEDULE:

There is no firm commitment against tender quantity. During the currency of the Rate
Contract, BHEL will release POs from time to time based upon our requirement of any
tonnage. Vendor shall be required to complete the order as per the schedule mentioned in
PO/delivery requirement given through other communications. Delivery Schedule in the
POs shall be given based on the monthly commitment given in the Annexure A by supplier.
For pattern development items, minimum 3 month time shall be given for the supply of
sample castings.

ACCESS TO MANUFACTURING PREMISES:

While Purchase Orders placed on the vendor are under execution, authorized
representatives of BHEL shall be allowed free access to the manufacturing facilities for the
purpose of inspection or monitoring the progress of purchase orders. This access will also
be extended to representatives of BHEL’s customers accompanying the authorized
representative/s of BHEL, if our contractual requirements with our customers call for the
same.

PROCEDURE FOR CASTING WEIGHT ESTABLISHMENT

Weights already established are attached along with tender documents. Weights of same
patterns for different material grade castings shall be same. These established weights shall
be applicable to all vendors. Weights shall be established again only on revision of
dimensions of component. Weight shall be established as per clause no. 08 of TDC: 0:412:
Rev 26 (or latest applicable). Rate of any item shall be derived by multiplying established
weight with rate per kg for the period when PO is being released. When a vendor is taking
any item as a new development, if his weight is less than already established weight, this
weight will be considered as new established weight and binding on all vendors. If his
weight is more than already established weight, the already established weight shall be
binding on the vendor. For any new item, not established till date, the first verified weight
by BHEL after complete dimensional verification and acceptance shall be declared as
established weight (as per clause No. 08 of TDC). Payments shall be made on established
weights only. Additional claim of any vendor due to his extra weight over and above the
established weight shall not be entertained.

DEVELOPMENT ORDERS FOR CASTINGS REQUIRING NEW PATTERNS:

If a party has already developed a particular type and size of casting, regular orders will be
placed for those castings. For the item/s for which pattern/s is yet to be developed by the
party, in the first instance, a developmental order/s will be placed on mutual consent basis.
The vendor has to develop the pattern maximum within 45 days and supply first sample
castings within next 30-45 days of pattern completion report submitted to BHEL, failing
which BHEL may cancel the PO. Vendor need to submit the pattern completion report on
the lapse of 45 days from the date of PO placement. Bulk supply shall be undertaken only
after sample clearance. Quality requirement of new developments shall be as per
TDC:0412 Rev26/TDC6396Rev00/TDC6400Rev 01/TDC:0:433 Rev0O(or latest revisions
applicable from time to time) besides other technical documents. Pattern development
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items shall be considered on par with the development orders as considered in SEARP
clause 5.2 according to which development orders shall not be subjected to LD clause and
shall also not be subjected to Risk Purchase clause.

TERMS OF PAYMENT:

a.

c.
d.

e.

f

PN oW

Due payment against supplies received shall be due after 30 days of receipt and
acceptance of material and shall be paid within next 15 days’ period. In case of any
deviation from standard payment term mentioned, BHEL at its discretion may load on
the item price at ‘'Base rate of SBI (as applicable on the date of bid opening; Techno-
commercial bid opening) + 6% shall be considered for loading for the period of
relaxation sought by bidders.

. Documents to be submitted (if applicable)

i. Tax invoice (Invoice shall be GST compliant and should contains all the
required information such as GST No, HSN code etc.)
1. Transporter copy along with material/consignment.
iii. Material Test Certificates (MTC) and
iv. Compliance Certificate.
v. Radiographic films and reports, if required.
vi. Third Party Inspection reports, if applicable.
vii. Packing Note
GST registration number is to be submitted by qualified vendor as per GST law.
It is mandatory to mention proper material codes in the invoices and separate invoices
to be raised for different POs.
BHEL releases payment through EFT mode ONLY. Necessary details may please
be submitted by filling required format before release of payment.
Conditions relating to release of GST portion:
Payment of GST portion will be released to vendor only upon completion of statutory
requirement and further subject to following:
The reimbursement of GST portion of invoice shall be released only upon: -

vendor declaring such invoice in his GSTR-1and

receipt of goods and Tax invoice by BHEL and

Confirmation of payment of GST thereon by vendor on GSTN portal.

Above is subject to receipt of goods/service and tax invoice thereof along with

vendor

declaring invoice in his return and paying GST within timeline prescribed for

availing ITC

by BHEL.

- In case GST credit is delayed/denied to BHEL due to non/delayed receipt of goods
and/or tax invoice or expiry of timeline prescribed in GST law for availing such
ITC, or any other reasons not attributable to BHEL, GST amount shall be
recoverable from vendor along with interest levied / leviable on BHEL.

In case vendor delays declaring such invoice in his 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 vendor/contractor

alongwith interest levied / leviable on BHEL.

For Foreign Supplier:

Payment shall be made in USD/INR only. 100% payment shall be made within 30-45 days
of acceptance of received material at IVP Goindwal and receipt of following dispatch
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12.

documents.
Documents Required (Complete in all respects)

Bill of Lading.

Packing list & Invoice

Country of origin Certificate

Test Certificates / Compliance Certificate

PBG for 10% value of contract. The validity of PBG should be for 18 months from
acceptance of material at BHEL with additional 2 months for claim period. Vendor
has to furnish a Performance Bank Guarantee from a consortium Bank at no extra

o a0 ow

cost in a proforma attached.
f. A Certificate that :

One copy of Tests / Compliances Certificate with non-negotiable documents, comprising
of House Airway Bill, Invoice, Packing list, Country of origin Certificate, applicable
drawings and catalogues, duly signed and stamped, have been sent separately to the port
Consignee, purchaser

Attn: SDGM/ MM Department, BHEL, IVP Goindwal Sahib -143422 Distt. Tarn Taran,
Punjab —India and to DGM / Finance, <<Same address>>

Above documents should include your Registration numbers such as GST no, PAN no, any
other applicable statutory document etc.

BHEL releases payment through EFT mode ONLY. Necessary details may please be
submitted by filling required format before release of payment.

It is mandatory to mention proper material codes in the invoices and separate invoices to be
raised for different POs and Radiographed castings. It is necessary to send MTCs and RT
films along with material, failing which material will not be accounted for and no receipt
will be given. Also RT charges are to be mentioned in same invoice in which material is
being supplied. Above documents should include your Registration numbers such as GST
no, PAN no. etc.

INSPECTION:

a. All required tests (Physical properties, Chemical properties, Heat Treatment, NDE,
Visual, Surface finish etc.) as called in referred material standard/BHEL/TDC/drawing
etc shall be carried out by vendor at no extra cost. BHEL may decide to inspect
itself/arrange third party at vendors’ works itself as and when necessary with prior
intimation to the vendor. No additional charges shall be claimed for such inspections.

b. Third party inspection charges will be borne by BHEL. Moreover all required
infrastructure (testing, tools etc) have to be arranged by supplier.

c¢. Vendor will give inspection call sufficiently in advance considering the delivery
period stipulated in the purchase order.

d. Material Test Certificates (MTC), Inspection reports and Compliance/Guarantee
Certificate are to be provided along with the supplies.

e. Latest applicable revisions of standards/procedures to be referred. International/National
standards are to be arranged by vendor.
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13.

14.

f. Any inspection carried out before supply by vendor/incoming stage at BHEL not
withstanding, if any defect/non-conformity is noted during processing, the same shall be
attended/replaced by vendor at no extra cost.

g. Necessary tooling including thread gauges etc have to be arranged by vendor. Only in
exceptional cases, based on BHEL discretions item/nature, BHEL may consider request
to provide gauges if available with BHEL. But in no case this shall be linked with
delivery of material

h. Sample castings are to be identified by vendor in the delivery challan as “Sample” and
the dimensional reports and RT reports are to be provided to BHEL along with supply.
Also mention “Sample” on castings with white paint.

i. RT castings have to be mentioned “RT” on castings with white paint.

Material code as mentioned in PO is to be mentioned on all casting with paint.

BHEL representative from unit or CQ is authorized to carry out audits along with TPIA

at vendor’s works before clearing the items for dispatch.

o

RADIOGRAPHY:

Consistent radiography quality is to be ensured and to be maintained uniformly in bulk
supply with adequate process and method controls. Since the castings required are of
radiographic quality, BHEL reserves the right to conduct radiographic testing of sample
pieces at its own arrangement and derive conclusion of soundness of casting supplied
against the said lot/heat based on the results of such testing.

. Standard requirement of radiography of castings shall be as per TDC:0412
Rev26/TDC6396Rev00/TDC6400Rev 01 TDC:0:433 Rev00

. Any additional requirement shall be specifically called for in PO.

. BHEL intends to get delivery of castings along with radiographed sets as ordered.
The claim of vendor for payment of supplies against any PO can be put on hold if the
requisite no. of radiographed sets has not been delivered by then. BHEL shall reserve
the right to select any sample from a lot offered and get it radiographed at vendor’s
works.

As per requirement of BHEL, vendor will be required to submit radiographic test reports as
specified in the purchase orders released under the purview of the contract. BHEL will
review and evaluate radiography films and RT reports and reserves the discretion to do so
at the premises of the vendor.

Radiography procedure shall be as per ASME B 16.34, as mentioned in BHEL’s TDC:0412
Rev26/TDC6396Rev00/TDC6400Rev 01/ TDC:0:433 Rev00 Clause 7, S. No. 1. All the
radiography films shall be dispatched to BHEL without delay either before the castings are
being dispatched or along with the castings. Vendor shall undertake radiography on new
development as per TDC:0412 Rev26/TDC6396Rev00/TDC6400Rev 01/TDC:0:433
Rev00.

RT charges for Indian supplier: Fixed RT charges @ Irio: : Rs 0.99 & Coeso : Rs 1.50
per sq. cm shall be paid on actual verified film area.

RT charges for Foreign supplier: Fixed RT charges @ Iri92 : Rs 0.99 & Coeo : Rs 1.50
per sq. cm shall be paid on actual verified film area.

REPAIR OF CASTINGS:
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15.

16.

All castings shall be supplied free of defects like shrinkage, hot tears and process variable
defects like sand inclusion, slag inclusion, gas entrapment etc. If any casting is found
containing defects more than allowable limit, the same shall be upgraded at foundry itself
before dispatch to BHEL with necessary documentation, enabling BHEL to make use of
such castings immediately for production.

Castings at different stages of manufacturing are found to be defective shall be repaired at
the defective area and the repaired area shall be accepted after performing requisite NDT at
vendors cost for further acceptance. BHEL shall decide about the areas to be repaired in all
such cases.

Castings that are found defective after receipt at BHEL, if necessary repair of the
castings will be carried out by BHEL and repair charges @ Rs. 19.10 per cc for
Carbon Steel, Rs. 21.00 per cc for Alloy Steel and Rs. 24.20 per cc for Stainless Steel
grades shall be deducted from any of the running bills of the vendor.

In case of rejection of casting after machining/ assembly/testing due to defects more than

allowable limits or major variation in dimensions etc. then the entire cost incurred till that
stage shall be deducted from any of the running bills of the vendor.

REPLACEMENT OF REJECTIONS

If the material is rejected due to defective workmanship during inspection or at the time of
actual use, within the guarantee period (i.e. as per clause 17), the rejected material shall be
replaced by the supplier. Corresponding quantity shall be treated as unsupplied against
respective purchase order till replacement is received at BHEL. If the material is found
defective and rejected during use for which payment has already been released the rejected
quantity shall be supplied free of cost by the vendor within a month of intimation of the
rejection by BHEL.

Lifting of rejected material is under Supplier’s scope. BHEL will inform related invoice,
gty etc to supplier. Supplier is expected to give the plan to lift and advance intimation when
visiting to lift the material. Material should be lifted within one month from date of
intimation. After one month BHEL will not be responsible for rejected material. BHEL
may decide to send the rejected material on To Pay basis to supplier. Any leniency/
unresponsiveness/delay on part of supplier may lead to appropriate action by BHEL. Any
request to postpone in written may be considered but replacement should not be linked with
lifting of material

Item/s pending in previous PO has to be billed in previous PO only. Otherwise BHEL will
be free to adjust the supplies in previous PO. Any implication of GST etc will be on
supplier’s account. For this it is desirable to reconcile the pending PO statement every
month/frequently. BHEL will give pending PO statement every month. This can also be
viewed at Portal (http://vis.bheltry.co.in/mm/index.jsp).

LOADING:

Rate Contract will be entered into requisite no. of vendors to ensure that our requirement is
met. For this, BHEL reserves the right to give counter offers to other than L1 vendor except
highest bidder.

Page 13 of 22


http://vis.bheltry.co.in/mm/index.jsp

o TERMS AND CONDITIONS FOR RATE CONTRACT TENDER

ENQUIRY NO. 1920-118E dt. 17.01.2020
BHEL GOINDWAL

1.  Tender quantity shall be divided in the proportion 60:15:25 (60% for L1, 15% for L2 and
25% for MSE’s) in case the L1 vendor is not a MSE subject to following conditions:

I. L2 acceptance of L1 rates.

II. In tender, participating Micro and Small Enterprises quoting price within price band of L1+15
per cent shall also be offered 25% quantity of tender quantity at L1 price in a situation where L1
price is from someone other than a Micro and Small Enterprise. In case of more than one such
Micro and Small Enterprise, the supply shall be shared equally. If there are more than one MSE
in the price band of L1+ 15% to whom the offer has been sent and some of them reject the offer,
then the remaining quantity shall be distributed equally to the MSEs accepting L1 prices.

III. 25% from the 25% quantity (i.e. 6.25% of the tender quantity) offered to the MSE’s shall be
reserved for MSE’s owned by SC/STs. In event of failure of such Micro and Small Enterprises
to participate in tender process or meet tender requirements and L1 price, 6.25 per cent quantity
for Micro and Small Enterprises owned by SC/ST entrepreneurs shall be met from other Micro
and Small Enterprises. 3% from within the 25% quantity offered to the MSE’s will be offered to
women owned MSE’s. Failure to participate by any MSE owned by women; this 3% quantity
shall be offered to other MSE’s.

IV. In case any MSE vendor does not accept the counter offer, the above mentioned 25% quantity
shall be offered to L2.

V. If there is no MSE in the Price band of L1+15% then the 25% quantity shall be offered to L2
vendor.

VL. If other suppliers (other than L1) are not under MSE then 60% quantity shall be given to L1 and
40% quantity shall be offered to L2 supplier.

2. In case if the L1 vendor is MSE then quantity shall be provided as 60 % for L1, 30.75% for L2,
6.25% tender quantity shall be offered to the MSEs owned by SC/ST’s in the price band of L1+15% and
3% quantity shall be offered to the MSEs owned by women entrepreneur. In event of failure of such Micro
and Small Enterprises to participate in tender process or meet tender requirements and L1 price, 6.25 per
cent sub-target for procurement earmarked for Micro and Small Enterprises owned by SC/ST entrepreneurs
and 3 per cent sub-target for procurement earmarked for Micro and Small Enterprises owned by women
entrepreneurs shall be met from L2 vendor.

3. In case the L1 vendor is MSE owned by SC/ST Women entrepreneur then quantity shall be provided as
60 % to L1 and 40% to L2.

All above offered quantity are subject to acceptance of L1 rates.

In case of non- acceptance of counter offer by any vendor after above applicable provisions the
whole quantity would be offered to L1 vendor. All above mentioned preferences shall be given to
MSEs and SC/STs only on the submission of documentary evidence in the Techno-Commercial
part only.

Above indicated criteria is liable to be monitored/controlled/regulated by BHEL from the first
ordering itself/subsequent ordering based on commitment given by L1 vendor/other vendors, past
performance, quality of castings, availability of patterns etc.

Once the rate contract is in place with various vendors based on acceptance of counter offer, while
placing regular Purchase orders, BHEL will place orders for required quantity based on pattern
availability, pattern development time, BHEL delivery requirement, pending POs at any time with
vendor (including previous RC POs) and vendor’s monthly commitment, capability, delivery
records and quality. Performance of vendors shall be monitored as per the performance monitoring
system attached. Though BHEL requires and intend to procure castings in sets for a particular size,
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but BHEL reserve the right to release POs of casting components in any proportion to meet its
requirement. The vendor has to mention his monthly commitment in MT.

17. GUARANTEE:

Vendor shall give a guarantee of 18 months from the date of dispatch or 12 months from date
of receipt, whichever is earlier (for undertaking repairs/replacement of any defect observed
during machining/ assembly/ hydraulic testing or subsequent processing not withstanding the
previous acceptance. Entire cost of such castings will be deducted from any of the running
bills/PBQG). In case of non-acceptance of this term bid will be rejected.

18. LIQUIDATED DAMAGES:

‘Time is the essence of the contract’. As such, delivery of goods specified in the Purchase
Orders released under the scope this contract shall be made within the time limit prescribed
therein. Liquidated damages clause will be applicable for delayed supplies @ 0.5% per
week or part thereof subject to a maximum of 10% of undelivered portion.

If any vendor does not accept LD 2% of the supply for each week of delay subject to a
maximum of 5%, their offer is likely to be rejected by BHEL and the price bid shall not be
opened. Bidders accepting for 10% LD shall not be loaded on account of LD. However
bidders who offer any other % LD [between 5% to 10%] shall be loaded @ % deviation
from 10% and their accepted %.e.g. If a bidder accepts for a max of 7% LD only, their
offer would be loaded @ 3% (10 —7 = 3).

BHEL reserves the right to receive or not receive material after the due date of PO.

19. RISK PURCHASE:

BHEL shall be entitled to terminate the contract/pending POs at any stage and to purchase
elsewhere at the risk and cost of the vendor, either the whole of the goods or any part
thereof which the supplier has failed to deliver or dispatch within the time stipulated as
aforesaid. Vendor shall be liable for the losses, which BHEL may sustain by way of such
risk purchase.

20. SUB-CONTRACT:

The purchase order or any part thereof shall not be sub-contracted, assigned or otherwise
transferred without previously obtaining the BHEL's consent in writing.

21. FORCE MAJEURE:

If at any time during the continuance of the contract, the performance in which or in any
part by either party of any obligations under the contract are prevented or delayed by
reason of any war, hostilities, acts of public enemy, civil commotion, sabotage, fires,
explosions, epidemics, quarantine restrictions, or acts of God (hereinafter referred to “an
events” then provided the notice of happening of any such event is given by either party to
the other within 21 days of the occurrence thereof, neither party shall by reason of such
event be entitled to terminate the contract nor shall either party have any claim for damages
against the other in respect of such non-performance and delay in performance and delivery
under the contract shall be resumed as soon as practicable after such event has come to an
end or ceased to exist. If the performance in whole or part of any obligation under the
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contract is prevented or delayed by reason of any such event, claims of extension of time
shall be granted for periods considered reasonable by BHEL subject to prior notification by
the vendor to BHEL of the particulars of the event and supply to BHEL, if required, of any
supporting evidence. Any waiver of time in respect of partial installment shall not be
deemed a waiver of time in respect of remaining deliveries.

22.  DISPUTES:

In the event of any dispute and/or difference arising between the Vendor and BHEL as to
interpretation and/or execution of the contract and/or the respective rights and liabilities of
the parties, such disputes and/or differences shall be referred to the sole arbitrator
nominated by BHEL. The provisions of the Indian Arbitration Act and the rules there under
shall apply to such arbitration. The award passed by the arbitrator shall be final and
conclusively binding on all the parties.

23.  JURISDICTION:
The court of the place from where the purchase order is issued during the contractual
period shall alone have jurisdiction to decide any dispute arising out of or in connection
with the purchase order.

24.  Integrity Pact:

(a) 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. A panel of Independent
External Monitors (IEMs) have been appointed to oversee implementation of IP in BHEL.

The IP as enclosed with the tender is to be submitted (duly signed by authorized signatory who
signs in the offer) along with techno-commercial bid. Only those bidders who have entered into
such an IP with BHEL would be competent to participate in the bidding. In other words, entering
into this Pact would be a preliminary qualification.

Details of IEM for this tender is furnished below:

Name Sh. Shri Arun Chandra Verma, IPS (Retd.)

Address Flat No. C -1204,C Tower, Amrapali, Platinum Complex, Sector 119,
Noida (U.P.)

Email acvermal @gmail.com

Name Shri Virendra Bahadur Singh, IPS (Retd.)

Address H. No. B-5/64, Vineet Khand, Gomti Nagar, Lucknow — 226010

Email Id vbsinghips@gmail.com

(b) 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 the IEM mentioned in the tender.

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.

For all clarifications/ issues related to the tender, please contact:
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Name: 1) Amit Kumar/Sr. Engineer/MM  2) Sumeet Bansal/Sr.Manager/MM
3) Rakesh Kumar/ SDGM/MM

Dept.: Material Management

Address: 433, industrial complex, IVP Goindwal Dist. Tarn taran Punjab 143422

Phone: (Landline) (1) 01859-224618/15/28

Phone: Mobile (2) 98153-44974/9878006105/9815960461
Email: 1) amit.garg @bhel.in (2)sbansal @bhel.in (3) kumarrakesh @bhel.in
Fax: 01859-222061
25. GENERAL:
a) BHEL will not be bound by any power of attorney granted by the vendors or by

b)

g)
h)
)
7

k)

changes in the composition of the firm made subsequent to the execution of the
contract. They may, however, recognize such power of attorney and changes after
obtaining proper legal advice, the cost of which will be chargeable to the vendor
concerned.

BHEL reserves the right to extend the due date of opening, which shall be informed.
Validity of offer shall be deemed to be revised accordingly.

BHEL reserves the right to accept or reject any part or whole of the tender of a bidder
by assigning a valid reason thereof. BHEL reserves the right to cancel the tender
without assigning any reason thereof and without any obligation before any
commitment.

Acceptance of all terms and conditions, in the form of signed copy of T&C or
confirmation separately written, shall be submitted along with quotation. If nothing is
mentioned, it shall be concluded that terms and conditions are acceptable.

BHEL may increase/decrease item/s based on BHEL requirement before price bid
opening. Suitable price implication may be asked from suppliers.

BHEL may drop item/items from tender at any stage of tender before placing PO.
BHEL may also delete PO with consent with supplier within delivery date of PO.

After releasing PO, it is assumed that supplier has accepted PO if we do not receive
acknowledgement from supplier within 5 days of date of PO.

BHEL reserves the right to negotiate with L1 bidder/s of Reverse auction/sealed bid.
The Drawings and Technical documents given in this enquiry are the sole property of
BHEL. It must not be used directly or indirectly in any way detrimental to the interest
of the company.

If vendor has mentioned FOR Punjab in his quotation, then it will be considered as
FOR Goindwal Sahib (Pb.).

Documents submitted with the offer shall be signed and stamped in each page by
authorized representative of the bidder.

For Foreign Supplier only:

a. All documents are to be in “ENGLISH LANGUAGE” only.

b. Contract No. and Import License No. are to be inducted in all documents

c. Invoice should show the description of the goods and the unit rate of each item as in
the purchase contract.

d. Packing list must indicate case identification, case dimension, and case contents,

gross and net weight.
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e. Against each item in the invoice and packing list, the serial number of the
corresponding item in the purchase contract or as per order acknowledgement
should be indicated.

f. Demurrage charges due to delayed presentation of the original shipping documents
for the reason not attributable to the buyer should be borne by the seller

g. All documents should be submitted in triplicate

26. WORDS AND FIGURES:
a. If, in the price structure quoted for the required goods/ services/ works, there is

discrepancy between the unit price and the total price (which is obtained by
multiplying the unit price by the quantity}, the unit price shall prevail and the
total price corrected accordingly, unless in the opinion of the purchaser there
is an obvious misplacement of the decimal point in the unit price, in which case the
total price as quoted shall govern and the unit price corrected accordingly.

If there is an error in a total corresponding to the addition or subtraction of subtotals,
the subtotals shall prevail and the total shall be corrected; and

If there is a discrepancy between words and figures, the amount in words shall
prevail, unless the amount expressed in words is related to an arithmetic error, in
which case the amount in figures shall prevail subject of (a) and (b) above.

If there is such discrepancy in an offer, the same shall be conveyed to the bidder
with target date upto which the bidder has to send his acceptance on the above lines
and if the bidder does not agree to the decision of the purchaser, the bid is liable to
be ignored.

Bids 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 shall be liable for rejection.
All overwriting/cutting, etc will be numbered by bid opening officials and
announced during bid opening.

27. PREFERENCES FOR MSE’s :

Preferences as mentioned in “Public Procurement Policy for Micro and Small
Enterprises (MSEs) Order, 2012 shall be given to Micro and Small enterprises.

Main points which are mentioned in the above order are as follows:
e 25% Procurement of the tender value shall be made from MSE (Micro, Small Enterprises)

firms.

e 6.25% from the above 25% procurement quantity shall be procured from MSE’s owned by
SC /ST’s. Failure to participate by any MSE owned by SC/ST’s this 6.25% quantity shall
be procured from other MSE:s.

e 3% from within the 25% quantity offered to the MSE’sshall be reserved for women owned
MSE’s. Failure to participate by any MSE owned by SC/ST’s this 3% quantity shall be
procured from other MSEs.

e EMD shall be exempted for MSE’s. All these benefits are subject to production of all
statutory documents
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e In tender, participating Micro and Small Enterprises quoting price within price band of
L1+15 per cent shall also be allowed to supply a portion of requirement by bringing down
their price to L1 price in a situation where L1 price is from someone other than a Micro and
Small Enterprise and such Micro and Small Enterprise shall be allowed to supply up to 20
per cent of total tendered value. In case of more than one such Micro and Small Enterprise,
the supply shall be shared proportionately (to tendered quantity).

“MSE suppliers can avail the intended benefits only if they submit along with the
offer UAM(Udyog Aadhar Memorandum), attested copies of either EM II
certificate having deemed validity (five years from the date of issue of
acknowledgement in EM II) or valid NSIC certificate or EM II certificate along
with attested copy of a CA certificate (Format enclosed at Annexure -1 where
deemed validity of EM II 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 is 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.”

28. BANNED FIRMS:
The offers of the bidders who are on the banned list as also the offer of the bidders,
who engage the services of the banned firms, shall be rejected. The list of banned firms
is available on BHEL website www.bhel.com.
29. FRAUD PREVENTION POLICY:
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.

30. CLARIFICATIONS:

The correspondence exchanged against the tender from both tenderer and BHEL through
email & through e-procumbent portal are considered as valid document legally though it is
not signed. It is treated as valid confirmations made on behalf of the respective company
and very much comes under the legal ambit of the business transaction and hence it is
binding on both the parties to the business. Any transaction pertaining to the tender from
both the parties of business done round the clock irrespective of the office or business
hours of the companies, are valid legally and binding on both the parties. This applies to
the extent only in such cases where deadline time for transaction is not specifically
declared by either or both the patties to the business. In case Letter of Intent (LOI) is issued
through email, the PC generated time and date of mail shall be construed as the official
time and date of release of LOI. In as much as this date is within the last date of validity
given by the bidder the LOI is said to have been issued within the validity period and shall
be bidding on both the parties to the business.

G31. REVERSE AUCTION:
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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/ contractors (as
available on www.bhel.com).

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.

If it is found that L1 bidder has quoted higher in online sealed 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).

G32. SUSPENSION OF BUSINESS DEALINGS WITH DEFAULTERS

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

1.0 Integrity commitment, performance of the contract and punitive action thereof:

1.1. Commitment by BHEL.:

BHEL commits to take all measures necessary to prevent corruption in connection with
the tender process and execution of the contract. BHEL will during the tender process
treat all Bidder(s) in a transparent and fair manner, and with equity.

1.2. Commitment by Bidder/ Supplier/ Contractor:

1.2.1. The bidder/ supplier/ contractor commit to take all measures to prevent
corruption and will not directly or indirectly influence any decision or benefit which he
is not legally entitled to nor will act or omit in any manner which tantamount to an
offence punishable under any provision of the Indian Penal Code, 1860 or any other
law in force in India.

1.2.2. The bidder/ supplier/ contractor 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
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any other intermediaries in connection with the award of the contract and shall adhere
to relevant guidelines issued from time to time by Govt. of India/ BHEL.

1.2.3. The bidder/ supplier/ contractor will perform/ execute the contract as per the
contract terms & conditions and will not default without any reasonable cause, which
causes loss of business/ money/ reputation, to BHEL.

If any bidder/ supplier/ contractor during pre-tendering/ tendering/ post tendering/
award/ execution/ post-execution stage indulges in mal-practices, cheating, bribery,
fraud or and other misconduct or formation of cartel so as to influence the bidding
process or influence the price or acts or omits in any manner which tantamount to an
offence punishable under any provision of the Indian Penal Code, 1860 or any other
law in force in India, then, action may be taken against such bidder/ supplier/ contractor
as per extant guidelines of the company available on www. bhel.com and/or under
applicable legal provisions

G33. DISCLAIMER CLAUSE: (Only for E procurement)

G34.

Neither the Organization (Bharat Heavy Electricals Ltd.) nor the service provider (M/s e
Procurement Technologies limited) is responsible for any failure of submission of bids due
to failure of internet or other connectivity problems or reasons thereof.

PREFERENCE TO MAKE IN INDIA

For this procurement, Public Procurement (Preference to Make in India), Order 2017 dated
15.06.2017, 28.05.2018 & 29.05.2019 and subsequent Orders issued by the respective
Nodal Ministry shall be applicable even if issued after issue of this NIT 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.

G35. LOI (Letter of Intent)

BHEL may issue LOI prior to the PO for any reason whatsoever. The LOI in such cases is
to be treated as PO for all practical purposes and all the Terms & Conditions of the tender
shall be applicable from the date of issue of LOI.

Check List for Tender

Necessary Document to be submitted in Part-I:

» Acceptance of all techno-commercial terms and conditions. If nothing is
mentioned for any terms and condition, it shall be concluded that the same is
accepted.

Monthly supply commitment in MT

Signed copy of Integrity Pact.

Annexure-A duly filled

SC/ST certificate and MSME certificate if applicable

VVVY

Document to be submitted in Part-1II:
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Prices per kg mentioned in figures as well as in words. No other condition shall be
mentioned.

Procedure to finalise the rate contract:

» Receipts of quotations (Part-1 & Part-1I): By 1400 Hrs on due date

» Opening of part-I: By 1530 Hrs on due date

» Evaluation of part-I of vendors and declaration of price bids opening or reverse
auction : Date shall be announced and informed to all bidders.

Note: Kindly ensure that each page of document given with quotation is sigsned by authorized
representative of company.
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Annexure A

Sr. No. |Description Vendor to mention
1 Attach list of patterns
Maximum pattern development time for new
2 item
Number of patterns for development that can
be taken by vendor/month. Accordingly order
3 for new development will be given.
Maximum weight of single piece casting that
4 can be delivered by vendor (In Kg)
Minimum time after which supply will start
after receipt of regular POs for items in which
5 pattern is available.
Typical limitation in some pattern/group of
patterns collectively, Please mention the size
and quantity per month which can be
6 delivered.
7 Monthly commitment for IVP Goindwal (MT)

Signature of vendor with
stamp
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Product : STEEL CASTINGS (VALVES)- IMPORTED

Document No: TDC:0:433 Rev No : 00 Effective Date: 15.07.2011 Page 1 of 4
1.0 MATERIAL:
Specification : ASME / ASTM {Latest on date of Purchase Order (PO)}:

2.0

3.0

4.0

5.0

CARBON STEEL (CS) :SA/ASTM A216 WCB, WCC & 352 LCB, LCC
ALLOY STEEL (AS) :SA/ASTM A217 WC6, WC9, C12A.
STAINLESS STEEL (SS): SA/ASTM A351 CF3M,CF8,CF8C & CF8M.
Additional Requirement : As listed below(Supplementary to Specification)
Size, Qty, Grade/Class : As per Purchase order & Drawing / Pattern.

CHEMICAL COMPOSITION AND PROCESS:

Melting: As per the Specification, Fully Killed.

Carbon= 0.25% maximum : for SA/ ASTM A216 WCB only.

Carbon= 0.15% maximum : for SA/ ASTM A217 WC6 & WC9

Product Analysis on test bar for each melt including residual elements shall be carried out and reported in Test
Certificates.

In case of API-6D materials the following additional requirements shall be met:
CS: Carbon=0.23% max.(in ladle) and 0.25% max.(in Product analysis)
Carbon Equivalent=0.43 max.(in ladle) and 0.45 max.(in Product analysis)
Carbon Equivalent=%C+(%Mn/6)+(%Cr+%Mo+%V)/5+(%Ni+%Cu)/15
SS: Carbon=0.03% max. except as below.
Carbon=0.08% max.for stabilized steels with Nb >10xC.and
for stabilized steels with Nb and Ta mass of (Nb+Ta)>8xC.

DIMENSIONS AND TOLERANCES:
Tolerances as per the Drawing.
Non tolerance Dimensions for valve components as per the Drawing:VL:STDC:023 (Latest)

HEAT TREATMENT :(HT)

CS. Castings of High Pressure Valve.(Cl.1500 & above),QCNRV & CRHNRYV: Shall be in Annealed Condition.
AS. Castings: Normalized and Tempered.

SA/ASTM A217 WC6 :Normalizing Temperature 920-950 °C and Tempering Tempareture 680 °C (Minimum)
SA/ASTM A217 WC9 :Normalizing Temperature 920-950 °C and Tempering Tempareture 720 °C (Minimum)
SA/ASTM A217 C12A: Normalizing Temperature 1050-1080 °C and Tempering temperature 750-780°C
Others: Heat Treat as per the Specification.

MECHANICAL TESTS:

Test bars to be cast integral with the casting or separately. If cast separately, they shall be cast at the same time as
the castings and from the same ladle. A metal strip with heat number stamped shall be fused with the test bar during
casting, to maintain traceability. If one(1) casting is made from more than one heat, separate test bars for each
heat/cast to be poured & all test bars shall satisfy the requirements. Following tests to be conducted per heat / Heat

treatment batch, as per ASTM A370. .

Material specification
S-NOj TEST SA/ASTM A216, 217 | sA/ASTMA352 | SA/ASTM A 351
1 Tension Test As per the Specification
2 Hardness Test As per the Specification 225 BHN. max. Not applicable
Angle of Dia  of
Bend Pin
WCB 90° 2t
3 Bend Test Specimen 1”x 34" WCC 90° 2t Not applicable S3 of SA703
WC6 120° 3t
WC9 90° 3t
C12A 90° 2t
4 Charpy- U Impact for all As per IBR. at Room temperature.
Quick Closing Non-Return Valve, Acceptance: Avg /Single=36J/32J) min. . .
Cold Re-Heat Non-Return Valve Bodies Not applicable Not applicable
FOR IBR.
5 Charpy- V Impact for Low-Pressure Bye- At 20 Deg.C temperature. . .
pass Valve BODIES. Acceptance: Avg /Single=27J/21) min. Not applicable Not applicable
In addition to above IMPACT Test for API -6D and PED Valves shall be done as below
s.NO| TEST Material specification
SA/ASTM A216, 217 SA/ASTM A352 SA/ASTM A 351
! Cha.rpy- v Im.pact'for CE M?rklng-Pressure At 20 Deg.C temperature. As per .
Equipment Directive (PED) items as Acceptance: Avg /Single=40J/27) min Specification Not applicable
Specified in the Purchase Order. ’ '
2 Charpy- V Impact for API -6D items if Test Temperature=As per specification As per
design temperature below minus 29°C Acceptance: Avg/Single=34J/25) e Not applicable
(-29 °C) Specification
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6.0 FETTLING, DRESSING & CLEANING:

Dressing of castings- Free from risers, in gates, notches, undercuts and deep marks etc.

Fused wires, parting line fins, chills etc. shall be removed by grinding.

Gas cutting if employed shall be done before Heat treatment.

Preheat the material to 200 Deg. C. before gas cutting the Alloy steels.

Castings shall be blast cleaned both inside and outside for the removal of fused sand, scales etc.
Visual inspection of castings for surface quality as per MSS-SP-55 shall be carried out.

7.0 NON DESTRUCTIVE TESTING (NDT) AFTER HEAT TREATMENT:

The NDE requirements for the castings shall meet the following as shown in Table-1 below. Castings shall be
free from surface and internal defects like porosity, shrinkage, sand inclusion, crack, cold shut and other
harmful defects. All castings shall be of Radiographic Quality.

Radiographic Testing Procedure: As per ASME B16.34.
Magnetic Particle Inspection (MPI): As per ASTM E709
Liquid Penetrant Inspection (LPI): As per ASTM E165
Table: 1
Product Components | Charecteristics Type of NDE Check
RT RT Area RT Acc. Std MT $ | MT Area
Conventional | Body,Bonnet | < 600Class 10% ASME B16.34 As per Table: 2 -- --
Valves Body,Bonnet | 600Class & 100% | (latest) as per SPL --
(Gate, Globe above class Valve RT
& Check) Body,Bonnet | 1500Class & 100% | requirement 100% | All
and API6D | & Wedge above accessible
Gate Valves All Special 100% 100% | surfaces
Class Valves including
belly
Body 150 & 300 | 10% As per Table: 2 100% | All
Class accessible
surfaces
Quick Closing including
Non-Return Butt Weld Ends, belly
Valve & 600Class & Change of sections | As per Table: 2
Cold Re-Heat above including seat and
Non-Return Body 150 & 300 100% neck portion All
Valve (Special) Class ° 100% | accessible
surfaces .
600Class &
above
Body < 600Class 100% | ASME B16.34 As per Table: 2 -- All
CRH 600Class & (latest) as per SPL - accessible
Isolating above class Valve RT surfaces
Device 1500Class & requirement. 100% | including
above belly
$ LPI Can be substituted for MPI in all inaccessible area and for stainless steel castings.
Table: 2
TYPE OF Saviians < 600 CLASS > 600 CLASS
DISCONTINUITY CATEGORY Thickness <2” Thickness >2” Thickness 2” Thickness >2”
Gas Porosity A A2 A3 Al A2
Sand/Slag inclusion B B3 B3 B2 B2
Shrink Type-1 C CA2 CA3 CAl CA2
Shrink Type-2 C CB3 CB3 CB2 CB2
Shrink Type-3 C cc3 cc3 Cc2 cc2
Crack D NONE NONE NONE NONE
Hot Tear E NONE NONE NONE NONE
Unfused Inserts
(Chills/Chaplets) F NONE NONE NONE NONE
a. Butt welding ends shall be free of shrinkage, crack & hot tear.
b. For butt weld ends Gas hole/Porosity and sand inclusions to be within level A1 &B1 respectively
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7.1 Acceptance for MPI & LPI: ASME B16.34.

(1)Cracks are not permitted.

(2)For linear indications (with length > 3 times width) other than cracks,indications must be separated by a distance
greater than the length of an acceptable indication. Maximum allowable length of the indication shall be:
(a) For thickness (t) up to 13mm= 8mm,
(b) For thickness from 13 to 25mm = 13mm
(c) For thickness above 25mm =18mm.

(3)For rounded indications (circular or elliptical with length < 3 times width), 4 or more indications in a line separated
by 1.5 mm or less edge to edge are unacceptable. Maximum allowable diameter of the indication shall be:
(a)For thickness up to 13mm =8mm, and (b)For thickness above 13mm =13mm

8.0 Development Stage of Casting:

a. During developmental stage, RT on sample castings (3 Castings with nominal bore (NB) <100mm. & 1 casting
with NB > 100mm) for each type of casting shall be carried out on entire area of the casting to the acceptance
requirement of Table-1 & 2. In addition 100% MPI on all critical areas like change of sections, riser & in gate portions
shall be carried out. If machining operation is involved the same shall be done and defect free condition shall be
ensured. If any defect noticed in RT and machining, the type of defect shall be analysed and accordingly size of gate,
runner, riser and pouring methodology to be modified to get defect free casting. Sampling shall be continued till
achieving sound casting. After satisfactory development of sampling bulk production shall be started. However weld
repaired areas identified in visual examination for doubtful indications to be probed by MPI.

b. During developmental stage RT on sample castings of yoke, yoke clamp & wedge/disc shall meet
Level-3 of ASTM E446/E186/E280

9.0 REPAIR:

Castings with unacceptable cracks, hot tears, shrinkage, etc. to be rectified by grinding & if required by welding.
Welding to be done by qualified welder and the procedure used for welding shall be qualified in accordance with
ASTM A 488/ASME Section IX.

.For IBR items welder shall be qualified as per IBR and approved by IBR approved Inspecting Authority.

The welding consumables and parameters shall be as per the qualified procedures. The recommended welding
consumables are given in Table below.

Casting Material Electrode Minimum | Minimum Post heat | PWHT Temperature
Specification | Preheat | Temperaturein°C |in°C
in°C
A216 WCB, A216 WCC | E7018 - A1 150 150 for 2 hours 595 to 625
A 217 WC6 E 8018 B2 220 220 for 2 hours 650 to 680
A 217 WC9, A 217 C5, E 9018 B3 220 220 for 2 hours 675 to 705
CSN 422744
A 217 C12A E 9015 B9
E 9018 B9 220-280 | 220-280 for 2 hrs 75010 770
Ref Note - 1
A 217 CA15 E 410 220 220 for 2 hours 760 to 790
A 351 CF3M, A 351 CF8M| E 316 Nil Nil Nil
A 351 CF8, A351CF8C| E 347 Nil Nil Nil

Note — 1:
A. The following welding filler materials only shall be used.
Cromocord 9 M (Oerlikon)
Fox C 9 MV (Bohler)
Cromo 9V (Thyssen)
B. C12A castings to be Post weld heat treated irrespective of depth or size of repair




BHEL, Tiruchirapalli-620014. Quality Assurance TECHNICAL DELIVERY CONDITION

Product : STEEL CASTINGS (VALVES)- IMPORTED

Document No: TDC:0:433 Rev No : 00 Effective Date: 15.07.2011 Page 4 of 4

9.1

10.0

11.0

12.0

13.0

13.1:

13.2:

13.3

13.4

14.0

15.0

All repaired areas after PWHT shall be subjected to NDE and Hardness test. Hardness shall meet material
Specification. (If Specified)

SURFACE TREATMENT:

SS castings to be pickled & passivated (after repair & HT if any) as per ASTM A380. Satisfactory passivity of the
surface to be checked using SS passivity test kit (Free iron test). After passivation, rinsing & test, the rinsed
demineralised water to be checked for chloride with 1% Silver nitride, which shall not exceed 0.5 PPM

DIMENSIONAL CHECK:

Dimensional reports for Sample castings and for All fully Machined castings are to be furnished along with other
Certificates.

For all QCNRV & CRHNRYV Body Castings, thickness of the body shall be checked on throughout the surface on a
grid of 100mm x 100mm and recorded & reports to be submitted to BHEL.

MARKING AND PACKING:

Following details to be marked on each casting on a raised pad using low stress stamps and Castings shall be
suitably packed to avoid damage during transit.

1. Foundry code, 2.Specification, grade & Melt number, 3.0Other details as per drawing.

INSPECTION AND CERTIFICATION:

For IBR items

a) If the Foundry is recognized as "Well known Foundry" under IBR, ltems shall be inspected by foundry and works
certificate along with IBR Form Il F shall be issued.

b) If the Foundry is not recognized as "Well known Foundry" under IBR, ltems shall be inspected by an Inspecting
Authority approved by IBR and work certificate along with IBR Form /Il G shall be issued.

For CE-marking items the materails shall be inspected by M/s. LLoyd's/ TUV/ BVQI or anyother
agengy approved for PED of CEmarking, if the foundry is not certified to ISO 9000 by any of the .
above organisation.

For API items, the castings shall be inspected by the foundry and works certificate with details like PSL No.,
Temperature class rating, size shall be issued.

Test certificates shall contain the following details.
1.Purchase Order No.(BHEL),TDC No. & Test certificate number
. Specification and Grade with applicable year of code, Heat Number, Quantity & Size
. Steel making process, Chemistry including incidental elements - Heat wise.
. Heat treatment details of the material and test bars.
. Mechanical test results, NDE test results with reference & acceptance standard.
. Repair details including HT, if any, Cleaning & Surface treatment details.
. Any other information like clearance of sample casting.
. Dimensional Inspection Report where applicable.

oONOO O R~WN

AUDIT CHECKS AT BHEL:

BHEL reserves the right to carry out audit checks for chemistry, HT condition, mechanical test and NDT on
representative test bars or job. ltems found defective during check or subsequent processing at BHEL are liable for
rejection.

END USE:

For use in valves and other components like flanges, fittings etc. for high temperature & high pressure applications
meeting IBR, ASME Section I, ASME B 16.34, PED and API.
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VENDOR PERFORMANCE MONITORING AND RATING SYSTEM

The vendors shall be assessed with respect to the following main factors and calculated for
each consignment/purchase order/ cumulative quantity from all consignments within the
period of six months.

Rating Weightage(%)
Quality 60
Delivery 30
Service 10

QUALITY RATING

Total Quality Rating will be as per formula given below.

QUALITY RATING (QR) = [(Qi+0.75xQ,+0xQ;) x60]/Q
Where Q - Quantity inspected
Q- Quantity accepted
Q - Quantity accepted with concession/ deviation/rectification
Q - Quantity rejected

The pre-inspection report (at supplier’s works) shall include the quantity accepted after
rework in Q2 category.

DELIVERY RATING

Vendor shall be rated on delivery parameters whereas Delivery rating shall be 30 in case of
adherence to PO delivery.

For non-adherence to PO Delivery (i.e delay in supply), marks to be deducted in
proportion of delay to PO delivery.

Deduction = 30* delay in days/PO delivery in days.

DR = 30-Deduction

Note:

1. Delay is calculated on the date of GR/RR basis .

2. In cases, where delay is on account of BHEL in providing input, the delivery shall be
extended with amendment to PO.

3. In case of rectification/replacement of item, the delivery is to be reckoned from the
original supply date.

SERVICE RATING [SR, SR’]

Service rating [SR’] out of 10 marks shall be given based on feedback from Quality/User
department and Purchase department assessment of vendors. The service rating shall be

W,
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10 in case no negative feedback against the vendor for the given supply. Else, the service
rating should be reduced proportionally based on the Demerit factor.

In case negative feedback (Substantiated by documentary evidence) is received from
Shop Floor/Site on the supplies made, at a later date, demerit factor should be applied

again accordingly.

Demerit factors for service rating shall be calculated based on % of rework and rejection
[both taken separately and then added] as under:

% criteria DF in case of Rework %

<2%

>2% and <5%
>5% and <10%
>10% and <15%
>15%

(G N.NR VYR F U N o)

% criteria DF in case of Rejection %
<0.5% o
>0.5% and <2%
>2% and <5%
>5% and <10%
>10%

(VR B SNy (VI

The SR’ derived shall be updated by subtracting above demerit factor value, i.e. SR = SR’
DF. By virtue of SR’ < DF inany case, i.e. SR coming negative, it shall be considered as “0”.

The Vendor Performance Rating (VPR) will be equal to total sum of QR, DR & SR.

VENDOR PERFORMANCE RATING (VPR) = QR+DR+SR

Based on the total score the vendor performance will be rated as below.

Total Score | Rating Action
95-100 A1 Can be considered for award appreciation/commendation letter.
90-95 A Vendor can be considered for self certification or for reduced witness
points during inspection.
75-90 B No action in normal case. If any deterioration comes to notice on
analysis, the vendor shall be informed.
60-75 C (i) Vendor/ processes shall be subject to thorough analysis for
identification of areas for improvement.
(i) Enquiry to be sent only after concerned MM Head approval
<60 D To be dealt in accordance with the extant guidelines on suspension
of Business dealings with Suppliers/contractors.

A
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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

S T , (description of the party
along with address) herelnafter 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

Tender enguivy [420-)18E 324 7 e P cmewatﬁi wpfo soo ¢ 24t
:th“mu(?h %An_wl.@ }4

The Pnnc;pal 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:
Seiad
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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 entitied to, in
order to obtain in exchange any advantage of any kind whatsoever during the tender
process or during the execution of the contract. y

212 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.

213 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
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 entitied 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 entitled to demand and recover the damages
equivalent Earnest Money Deposit/ Bid Securﬁ,%. Eﬂfxrw\u&———

Tt [ Sumeet Bansal

AR IR U§s ((H_UH) / Sr. Manager (MM
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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.

Q ceiahie

I 9Tl / Sumeet Bansal
Page 3 of RS UdgS (T4 TA) / Sr. Manager (MM)
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8.5 The role of IEMs 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 |EM 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

%ﬂ\ub/

10.1 This agreement is subject to Indian Laws and jurigﬂﬁﬂo’_ i gé'%%%tg&nn%ﬁipw
the Principal, i.e. New Delhi IR yEt (F W) 1=F Vaage )
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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, entering into
this agreement would be a preliminary qualification.

For & On behalf of the Principal For & On behalf of the Bidder/
Contractor
(Office Seal) (Office Seal)
wa) galwb
Place G‘Q-W\d g(k
"
— n_Im}_z_q}e_

Witness: /JA'*D L\'ﬁ/ . Witness:
u\

(Name & Address) JA_—‘VutlLl (Name & Address) _____
; : :@]lﬁﬂ g ’ nginee E:s E! E

] . ineer v

1 ).’S Eng

(o & o B
2. AE S

gige / Sumeet Bansal
1R ye§u® (9 ) / Sr. Manager (MM)
iharat Heavy Electricals L_smlted
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Annexure-E
.(TO BE STAMPED IN ACCORDANCE WITH STAMP ACT AND THE EXPIRY DATE OF BG MUST BE AFTER 60 DAYS FROM
THE DATE OF COMPLETION OF WARRANTY PERIOD)

PERFORMANCE BANK GUARANTEE

In accordance of M/s. Bharat Heavy Electricals Limited (A Government of India undertaking, a
company incorporated under the Companies Act 1956 having its Registered Office at “BHEL House”, SIRI
Fort, New Delhi 110 049) through its Industrial Valves Plant located at Goindwal Sahib, Distt. Tarn
Taran- 142423 [Punjab] (hereinafter called ‘the Company’) having entered into a contract with
................................................................ hereinafter called ‘ the said contractor ‘ which term includes
‘suppliers’ for the purpose of this Bond and under the terms and conditions of the contract
[\ Lo J RS [ D] PN Between BHEL, Goindwal and as per the contract, the
contractor / supplier is to furnish a performance Bank guarantee for Rs. ......ccccccerveenenee for the due
performance of the equipment to be supplied under the above referred contract and for the fulfillment
of all the terms and conditions of the contract, We ...................... (indicate the name of the bank) (herein
after referred to as the bank) at the request of .... (Contractor(s) ) do here by undertake to
pay the company an amount not exceeding Rs........ccccccerueuues against any loss or damage caused to or
suffered or would be caused to or suffered by the company by reason of any breach by the said
contractor (s) of any of the terms and conditions contained in the said agreement.

2. We .ieeceeceennens (indicate the name of the bank with full address), do hereby undertake to pay the
amounts due and payable under this guarantee without any demur, merely on a demand from the
Company stating that the amount claimed is due by way of loss or damage caused to or would be
caused to or suffered by the Company by reason of breach by the said Contractor(s) of any of the terms
and conditions contained in the said Agreement or by the reason of the contractor(s) ‘failure to
perform’ the said agreement. 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.

3. We undertake to pay unconditionally to the Company any money so demanded notwithstanding
any dispute(s) raised by the Contractor in any suit, or proceedings pending before any Court or Tribunal
or Arbitration or before any other authority relating thereto our liability under this present being
absolute and unequivocal. The payment under this guarantee would not wait till the disputes have
been decided by any Court or Tribunal or in the arbitration proceedings or by any other authority.
The payment so made by us under this Bond shall be a valid discharge of liability for payment
thereunder and the Contractor(s) shall have no claim against us for making such payment.

4. We..oooreere e seesnesnesanenns ( indicate the name of 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 Agreement and that it shall continue to be enforceable till all the dues of
the Company under or by virtue of the said Agreement have been fully paid and its claims
satisfied or discharged or till Office / Department/
Division of the Company certifies that the terms and conditions of the said Agreement have been
fully and properly carried out by the said Contractor(s) and accordingly discharges this guarantee.

5. () Unless a demand or claim under this guarantee is made on us in writing on or before the
we shall be discharged from all the liability under this guarantee thereafter.
But where such claim or demand has been preferred by the Company with the Bank before the expiry
of the said date, the claim shall be enforceable notwithstanding the fact that the said enforcement is
effected after the said date.

(ii) For the purpose of this clause, any letter making demand on the Bank by M/s. BHEL
dispatched by Registered Post with Ack.Due or by Telegram or by any Electronic media
addressed to the above mentioned address of the Bank shall be deemed to be the claim /
demand in writing referred to above irrespective of the fact as to whether and when the said



10.

11.

letter reaches the Bank, as also any letter containing the said demand or claim is lodged with
the bank personally.

We ......ccceceuenneene(indicate the name of Bank), further agree with the company that the Company
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 agreement or to extend
time of performance by the said Contractor (s) from time to time or to postpone for any time or
from time to time any of the powers exercisable by the Company against the said Contractor(s)
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 any reason of any such variation or extension being
granted to the said Contractor(s) or for any forbearence, act or omission on the part of the
company or any indulgence by the company to the said Contractor(s) or by any such matter or
thing whatsoever which under the law relating would, but for this provision, have effect of not so
relieving us.

This guarantee will not be discharged due to the change in the constitution of the Bank or the
Contractor(s).

It shall not be necessary for the company to proceed against the contractor before proceeding
against the guarantor-bank and the guarantee herein contained shall be enforceable against them
notwithstanding any security, which the company may have obtained or obtain from the
Contractor shall, at the time when proceedings are taken against the guarantor hereunder be
outstanding or unrealized.

Any claim or dispute arising under the terms of this document shall only be enforced or settled in
the Courts at Tarn Taran, Punjab, India.

The guarantor hereby declare that it has power to execute this guarantee and the executant has
full powers to do so on its behalf under the proper authorities granted to him/them by the

guarantor.

We ..coeeercnerennnennes (indicate the name of Bank) lastly undertake not to revoke this guarantee during
its currency except with the previous consent of the company in writing.

In witness whereof we.................... , (indicate the name of Bank) have hereunto setout Bank

Seal the day month 200
BANK E-MAIL ID:

BANK PHONE NO.

BANK FAX NO:




LIST OF CONSORTIUM BANKS

List of consortium bank for getting PBG released

SI. No. |BANKS
1 STATE BANK OF INDIA
2 PUNJAB NATIONAL BANK
3 HDFC BANK
4 SYNDICATE BANK
5 CANARA BANK
6 INDIAN BANK
7 ST. BANK OF HYDERABAD
8 ICICI BANK
9 STANDARD CHARTERED BANK
10 UCO BANK
11 KOTAK MAHINDRA
12 ORIENTAL BANK OF COMMERCE
13 STATE BANK OF TRAVANCORE
14 CENTRAL BANK
15 IDBI BANK
16 FEDERAL BANK
17 HSBC LTD
18 DEUTSCHE BANK
19 CORPORATION BANK
20 CITI BANK
21 BANK OF BARODA
22 ABN AMRO BANK
23 UNITED BANK OF INDIA
24 VIJAYA BANK
25 UNION BANK OF INDIA
26 PUNJAB & SIND BANK
27 ANDHRA BANK
28 BANK OF INDIA
29 AXIS BANK
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1 3 4 S 6 7 8
EH7€6QO_OOOO_/\_Z SEC—HON—AA ALL DIMENSIONS ARE IN MILLIMETRES. FOR TOLERANCES OF UNTOLERANCED DIMENSIONS DURING MANUFACTURE REFER RELEVANT QCP / QP
"'ON ONIMYH(
AN 4195 SECTION—BB
/Y
830 |
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) 2 SECTION—-CC
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| $56 T >y R3e
S % 16
R12.5 54i0-5 3"-300C i /
' MATERIAL MARK * /]
N—
= MELT NUMBER 5 C
R25 \ N SUPPLIER’'S CODE _ - 5 — 5 8 8
o = INSPECTION SEAL ©
S )‘ x
= 15° 1 c - - —
< | R10
S - ) N
| 5
ha
(039
064
I B 56 | 56 N
8243 O
08 | A351 CF3M |92 203 863 éSST1|F$F3M SH —— | == | == | 2v.NK62.05934R /00| ——
NOTES: 407| A351 CF8 |92 203 555 QSS%F?FES SH —— | == | == |2v.u637.05934R /00| ——
1 . NECESSARY MACHINING ALLOWANCES HAVE BEEN ADDED ON ALL MACHINABLE SURFACES 06 | A351 CF8 |92 200 561 QSS%F\?FS SH —— | == | == |2v.N364.05934R /02| ——
= 2 . TONOBHED MACHINED DIMENSIONS ARE INDICATED WITHIN BRACKETS FOR INFORMATION 05 | a351 cram |92 200 560 (A:\SST1|F$F8M - L Ay
| 3. CASTING SURFACES MUST BE HIGH QUALITY WITHOUT SURFACE UNEVENNESS 217 We9
04 A217 WC9 92 200 559 CERTIFY N & T - —— —— | 2.V.N381.05934R/02| ——
4 . UNSPECIFIED CASTING RADI 3 — 5 MM
03 | A217 wee |92 200 558| A217 WCE |\ g 1 | —— | —— | —— |2.v.N380.05934R /02| ——
5 . CASTING SHALL COMPLY WITH THE REQUIREMENTS OF APPLICABLE TDC WITH LATEST REVISOIN. CERTIFY
A216 WCC
6 . ® SURFACES TO BE MACHINED 02 A216 WCC 92 200 557 CERTIFY NORMALISED | —— —— —— | 2.V.N379.05934R/02| ——
7 . HEIGHT OF CAST LETTERS 12 MM 01 | A216 wcB |92 200 357 éé;%F:’(VCB NORMALISED | —— | —— | —— |2v.N326.05934R/02] ——
8 . RISER REMAINS ARE TO BE COMPLETELY REMOVED SUITABLY. st MCAARS.;* S P I NET feROSS | e e e
9 . # MARKED ITEMS IGC TEST SHALL BE CONDUCTED. (kg) | (ko)
- TYPE OF PRODUCT
REV| DATE |ALTERED R.P.SINGH REV| DATE |ALTERED R.P.SINGH 522 | OR NAME OF
06 |31.05.19]cHp & APPD SSK & KRS | 05 ]08.05.18/cHD & APPD SSK & KRS | 2%+ _° C S DRAWING REDRAWN WITH REV. 04 ON 09.06.2012
€3Sy | CUSTOMER/PROJECT
SL. No. 08 INCLUDED SL. No. 07 INCLUDED 55-2% NANE SioN S TNOOF
2. 0c K.P.LEON 26.03.96| VAR.
§%a5, BHARAT HEAVY ELECTRICALS LTD., ==
A A 2 6- =5 UNIT: HIGH PRESSURE BOILER PLANT. CHD | N.DHANAPAL 26.03.96
~ 559 50 | 365-120 TIRUCHIRAPALLI -620014. APPD | A VISWANATHAN 26.03.96
B REV| DATE |ALTERED I.R.RAMAMURTHY  [REV| DATE |ALTERED T.R.RAMAMURTHY E%’%—EE DEPT |\ SCALE WEIGHT (KG). | REFERENCE INFORMATIONS NO. OF
04 109.06.12|cHp & APPD SSK & KRS | 03 |22.12.97/cHp & APPD K.S.RAMAN 205952 Fone / 6@ NTS 20.2 CAD REF: C205934R
+2 ZONE F_WTEY 320
IN' SECTION-CC DIMN.16 © DELETED IN STUFFING BOX ZONE R25 gédggg TTLE CARD T DRAWING 1O ~EV
& 54+0.5 INCLUDED. IN SECTION-CC | 2Ex 8© 8 CODE
oW, 6 WS 10 TOKE COVER 2-\V-0000-05934R|06
REFER DCP.801337 REFER DCN. CS:0814 (3"-300C GV HW) U o1
1 3 4 5 6 7 8 Size A2




1 2 3 4 S 6 7 8
HLO Lgo_OOOO_/\_Z ALL DIMENSIONS ARE IN MILLIMETRES. FOR TOLERANCES OF UNTOLERANCED DIMENSIONS DURING MANUFACTURE REFER RELEVANT QCP / QP
On oo SECTION—AA
$125 SECTION—BB x;/ W
e | /
7~ f
5
= X
M
g SECTION—EE
~N 4 % \ e
/{i/o
_ 4 -
-
I - R3
|
36 68
B i b 7’ N ]
- T &
Q~
' ( g
I 85 = ~ - - w8
S - -
Z 950 & k22 ‘/ 1
3© " | ~ o
g J \ Q‘\(L /l_/ ’P
T g N7/ ATl
R15 = _ »
+ —V ” E f - /_ | -1 1 - 14
\ - 2"-150C | 0 /
/ MATERIAL MARK * E " /] -
& 2 ! J MELT NUMBER - +2
= SUPPLIER'S CODE 10| 16 910
5 ' ) INSPECTION SEAL
>
(XL ) A
—~ 4 ( ~
©
bS]
Y Y
140" 48 48
. 180 15 _
NOTES: # 07 CF8 92 203 553| L321 SO SH 46 | —— | —— |2V.UB34.06107R | 05
B 1 . NECESSARY MACHINING ALLOWANCES HAVE BEEN ADDED ON ALL MACHINABLE SURFACES 06 CF8M |92 200 581 QSS%F\?FSM SH 46 | —— | —— |2V.N472.06107R/01| 05
2. I?I(S\IOISHED MACHINED DIMENSIONS ARE INDICATED WITHIN BRACKETS FOR INFORMATION o ore %2 200 580 égg_l!ngFs o 6 | — | — |avoarosimol o5
3. CASTING SURFACES MUST BE HIGH QUALITY WITHOUT SURFACE UNEVENNESS 17 Wl
04 wCo 92 200 509| Gfnd v N&T | 20 | ——| —— [2.V.N301.06107R/01| 05
4 . UNSPECIFIED CASTING RADII 3 — 5 MM
A217 WC6 -
5 . CASTING SHALL COMPLY WITH THE REQUIREMENTS OF LATEST QUALITY PROCEDURE. 03 Wee 92 200 508 cegiFy N&T | 20| - 2V.N300.06107R/01) 05
6. ®  SURFACES TO BE MACHINED 02 wee 92 200 507| A210 WO | NORMALISED| 10 | —— | == |2VN299.06107R/01| 05
7 . HEIGHT OF CAST LETTERS 12 MM 01 WCB 92 200 506 QEQ%F:’(VCB NORMALISED| 10 | —— | —— [2V.N298.06107R/01 05
8 . RISER REMAINS ARE TO BE COMPLETELY REMOVED SUITABLY. SL S iear  lscrael NET [GROSS| DRAWING No | rru
No. DESCRIPTION MATL CODE |MATL SPECN WT WT COMPONENT CODE No
9 . # MARKED ITEMS IGC TEST SHALL BE CONDUCTED. rReaTMENT |soRT | 40y | (de)
. TYPE OF PRODUCT
[e]
REV] DATE [ALTERED R.P.SINGH 528, | OR NAME OF
03 |07.05.18[ CHD & APPD SSK & KRS 25y
£23€% | CUSTOMER/PROJECT
SL.No. 07 INCLUDED. §5_28 o) NAME SIGN DATE  [NO.OF
e o= a DRN | K.P.LEON 06.01.96| VAR.
5865, M BHARAT HEAVY ELECTRICALS LTD., NIV
A A gé"ﬂ £S5 4; UNIT: HIGH PRESSURE BOILER PLANT. cHp | N. 06.01.96
_ = 0-2 3_8 365—-120 TIRUCHIRAPALLI -620014. APPD | A.VISWANATHAN 08.01.96
B REV| DATE |ALTERED N.DHANAPAL REV| DATE |ALTERED T.R.RAMAMURTHY. _EEE%E DEPT VL SCALE WEIGHT (KG). | REFERENCE INFORMATIONS NO. OF
02 |28.04.97[ CHD & APPD AVISWANATHAN | 01 [01.04.96|cHp & APPDA.VISWANATHAN 2oG < Eg CODE / 6@ NTS 8.63 CAD REF: C206107R
ZONE| ~Hoc3 320
SL.No. 05 & 06 INCLUDED. S Edok
DIMENSION 84(79) CORRECTLY INDICATAD ° 5g;§g§ TITLE CARD  DRAWING NO. REV
'_
38353 TOKE COVER 2-V—0000—06107R|03
REFER DCN.CS:0694 (2"_1500 GV SG) U 01
1 2 3 4 5 6 7 8  Size A2
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q2G080—0000—A—¢ ALL DIMENSIONS ARE IN MILLIMETRES.  FOR TOLERANCES OF UNTOLERANCED DIMENSIONS DURING MANUFACTURE REFER RELEVANT QCP / QP
‘ON ONIMYYQ
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= 15 o = A
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_ _ C 3 _:A___
00
A
o i
2 & 1 A NOTES:
/83 1.CASTING SHALL COMPLY WITH THE REQUIREMENT OF
>0<0/Xv?0 LATEST APPLICABLE QUALITY PROCEDURE IN ALL RESPECTS.
2. NECESSARY ALLOWANCES HAVE BEEN ADDED ON ALL
! MACHINABLE SURFACES.
3. PERMISSIBLE DIMENSIONAL DEVIATIONS OF CASTING
SURFACES REFER LATEST APPLICABLE QUALITY PROCEDURE
| 4, FINISH MACHINED DIMENSIONS ARE INDICATED WITHIN
1(I;i(l)?ACKETS FOR REFERENCE ONLY.
| | 5. V/CASTING SURFACES MUST BE OF HIGH QUALITY
1) 3 WITHOUT SURFACE UNEVENNESS.
= 6. UNSPECIFIED CASTING RADIl 3—5mm.
7. ® SURFACE TO BE MACHINED.
100 63.6 s 8. HEIGHT OF CASTING LETTERS 20mm.
+2.
SECTION CC B 184 0
REV| DATE |ALTERED M.S A217 WC9 2-V-NH84-08052R
WC9 02 - - NT - - 480 -
///' 03 (28.01.14cHD & APPD SSK & KRS ATTEST 922032150000
ZONE] 2-V-N827-08052R /2
N SL.No. 02 INCLUDED WcB | Of - - AZSSRTVIVFCYB NR - | - 480 g 10770000/ -
A Q
X(L' SL HEAT SCRAP NET GROSS DRAWING No ITEM
— (o) Q:b% //~| MATL.MARK No. PESCRIPTION ) MATL CODE JMATL SPECN | @ A ThENT | SORT (H) (Ke) COMPONENT CODE No
/ o S TYPE OF PRODUCT
: , _ REV| DATE |ALTERED  R.L g2,
= - ] - - - - |5 02 [22.06.00(ck & APPD_ MRK p%, 05 | OR NAME OF
: G Sm3Sy | CUSTOMER/PROJECT
— N - DIM" 3.3 INCLUDED 56, %8 e — NAME SIGN DATE _ |NO.OF
== ™ c> . PE /i DRN | V.BAIRAVAN 24.06.99 VAR.
02 2587 ¢ ﬂlf BHARAT HEAVY ELECTRICALS LTD., 22.06.99
2 8- £L£ 14 UNIT: HIGH PRESSURE BOILER PLANT. CHD |R.L.NARAYANAN 0.
- | DCN NO. HM 0452 £ &9 5.8 365—120 TIRUCHIRAPALLI 62001 4. APPD |M.RAJAKUMAR 24.06.99
& R REV| DATE |ALTERED  RL S §§%§ [oerT, SCALE WEIGHT (KG). | REFERENCE INFORMATIONS No. oF
405.5 A 405 5 22:1520.10'99 CHEv, * AJF:;D MRL £205 82 [cone 320 / 6@ NTS -
. . LEH e
20 20 \?VlgF;’SE ¢¢885550 0:})358 %1 (3825(5432 ;CES5P3'5 gguggg TITLE CARD  PRAWING NO. REV
450 0 450 0 01 439, | E 35 550 CODE
DIMS 405.5, 45", 3 & 30° INCLUDEQ < ow ¢ 52 —\/— —
DN NO, F 0409 WEDGE 1o o |U 01 |2~V —0000-08052R|03

1 2 3 4 5 6 7 8  Size A2




1 2 3 4 5 6 7 8
896880_0000_/\_3 ALL DIMENSIONS ARE IN MILLIMETRES. FOR TOLERANCES OF UNTOLERANCED DIMENSIONS DURING MANUFACTURE REFER RELEVANT QCP / QP
N oNmd B SECTION AA SECTION_CC
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©
M
et 3
5 | @ |
y, ® rl?j E/ \ \ )\y ® g /‘ \
- o =
[ I 2
<
[€e}
+2.0 ®
300° NOTES:
830(835) - 1. NECESSARY ALLOWANCES HAVE BEEN ADDED ON ALL
030 MACHINABLE SURFACES.
2. FOR PERMISSIBLE DIMENSIONAL DEVIATIONS OF NON TOLERANCED LATEST
164 DIMENSIONS REFER LATEST APPLICABLE QUALITY WORK INSTRUCTIONS
3. FINISH MACHINED DIMENSIONS ARE INDICATED WITHIN
BRACKETS FOR INFORMATION ONLY.
4.1@|ND|CATES THE CASTINGSURFACES MUST BE OF HIGH QUALITY
SECTION BB WITHOUT SURFACE UNEVENNESS.
5. UNSPECIFIED CASTING RADII R5 MAX..
6. (X THIS MARK INDICATES THE SURFACES TO BE MACHINED.
7. HEIGHT OF CASTING LETTERS 20mm.
8. CASTING SHALL COMPLY WITH THE REQUIREMENTS OF LATEST
APPLICABLE QUALITY WORK INSTRUCTIONS PROCEDURE IN ALL RESPECTS.
REV| DATE |ALTERED _ M.RAMESH Weo 02 _ 3 A217 WC9 NT B _ |ep5 [PZVZNHB4-08295R)
0318.11.14/cHD & APPD SSK & KRS ATTEST 922032160000
ASTM A216— 2—V—N929-08295R/1
WCB 01 - _ _ _ |625 _
WCB,CERTIFY NR 922012200000
DWG UPDATDED sL HEAT SCRAP| NET [6ROSS| DRAWING No TEN
MATL.MARK N o. DESCRIPTION MATL CODE MATL SPECN TREATMENT | SORT (v;;) (;YIQT) COMPONENT CODE No
- TYPE OF PRODUCT
REV| DATE |ALTERED RAVINDHAR £2S. | OR NAME OF
02(29.01.14[cHD & APPDSSK & KRS | 2T+ _°
— 2T é'g % | cusTomERr/PROJECT REDRAWN WITH REV.1 ON 17.03.09
8"54,5\3“3 e ———— NAME SIGN DATE  |NO.OF
SL.No. 02 INCLUDED T cu?m I A [ ol
8507 #51 BHARAT HEAVY ELECTRICALS LTD.,
gé}'ﬂ £5 4 UNIT: HIGH PRESSURE BOILER PLANT. CHD |R.L.NARAYANAN 17.03.09
58460 365-120 TIRUCHIRAPALLI -62001 4. APPD | M.RAJAKUMAR 17.03.09
REV| DATE [ALTERED VB §§§§§ DEPT SCALE WEIGHT (KG). | REFERENCE INFORMATIONS No. oF
01/17.03.09[chp & APPD MRK 2of é? — / ér@ VT
ZONE| DIMENSION 44 WAS 60.7 24T ER 320
g «é“wg TITLE CARD  PRAWING NO. REV
E 32 fg:o CODE
154 o
285502 BONNET ., 2=V—0000—08295R | 03
DCP No.800932 32"/150 GV
1 2 3 4 5 6 7 8  Size A2




1 2 3 4 5 6 7 8
CH79-|780_OOOO_/\_Z ALL DIMENSIONS ARE IN MILLIMETRES. FOR TOLERANCES OF UNTOLERANCED DIMENSIONS DURING MANUFACTURE REFER RELEVANT QCP / QP
"'ON ONIMYYA
SL. MATL. DIMENSIONS APPLICABLE SL. MATL. DIMENSIONS SL. MATL. DIMENSIONS APPLICABLE
N, | DRAWING NUMBER | MATL.SPECN. | o (MATERIAL CODEWt.(kg) T e [T UALVES S| DRAWING NUMBER | MATL.SPECN.| \tio MATERIAL CODE| Wt.(kg) T gq | 7] APPLICABLE VALVES NG, [DRAWING NUMBER | MATL.SPECN. | \iior MATERIAL CODE|W (ko) T [T UALVES
IV A216 WCB ) VT A216 WCB , VNN A351 CF8 ,
01 |2-V-N025-08454P | (210 WGP | WeB | 92 201 312 [0.62 | 98 | 70 | 23 | 3"-150C-GV 33|2-V-N350-08454P [ (210 WD, | weB | 92 201 349 | 10.3 | 431 | 375 | 38| 16”-150C-GV 65 | 2-V-ND59-08454P &7° 1 gyry | CFB | 92 203 298 | 3.5 | 285 | 250 | 30 | 10"-300C-GV
A216 WCB , A216 WCB , A351 CF8 ,
02 |2-V-N033-08454P | (210N | WCB | 92 201 310 | 1.06 | 132 | 94 | 20 |4”-300C—GV 34|2-V-N575-08454P | (Z10 00 | WCB | 92 201 350 | 13.1 | 482 | 425 | 42 18"-150C—GV 66 | 2-V-NJ28-08454P &7° Legniry | CF8 | 92 203 330 | 1.8 | 223 | 198 | 28 | 8"-1500-Gv (ECO)
A216 WCB ) A216 WCB . A351 CF8 ,
03 |2-V-N001-08454P | (!9 K72\ | WCB | 92 201 307 | 1.90 | 178 | 145 | 30 | 6"-150C—GV 35|2-V-N224-08454P |21 0pR7y | WCB | 92 201 351 | 161 | 535 | 475 | 44| 20”-150C—GV 67 | 2-V-NJ29-08454P| &7° Lrgriry | CF8 | 92 203 331 | 2.5 | 277 | 249 | 27 | 10"-1500-6v (ECO)
A216 WCB , A216 WCB , A351 CF8 \
04 |2-V-N009—-08454P | (!9 0G0 | WeB | 92 201 308 [ 2.70 | 232 | 195 | 29 | 8"-150C—GV 36|2-V-N799-08454P |10 070 | WCB | 92 201 352 | 21.1 | 640 | 575 | 44 |24”-150C-GV 68 | 2-V-ND72-08454F &7° Legyiry | CFB | 92 203 339 | 1.1 | 169 | 147 | 26 |6-150c-Gv (ECO)
A216 WCB , A216 WCB ., A351 CF8M ,
| 05 |2-V-N057-08454P | (&R EE2, | WeB | 92 201 313 | 363 | 286 | 246 | 29 | 10"-150C—GV 37|2-V-N435-08454p | (212072, | WCB | 92 201 353 | 7.9 371 | 321 | 38| 14’-300Cc—GV 69 | 2-V-7094-08454P £2° L BTN | CF8M| 92 203 282 | 7.9 | 624 | 590 | 31 | 2471500-FV
A216 WCB ) A216 WCB , A351 CF8 ]
06 |2-v-No41-08454P | (210 WD | weB | 82 201 311 |4.40 | 338 | 297 | 29 | 12°-150C-GV 38|2-V-N436-08454P | (2100CD. | weB | 92 201 354 | 12.5 | 425 | 371 | 48 16”-300C-GV 70 | 2-V-ND92-08454P &7° Lpgriry | CF8 |92 203 365 | 1.3 | 174 | 146 | 23 |6"-300C-GV (ECO)
INEVVEE A216 WCB e IV A216 WCB N VT A351 CF8 SN
07 |2-V-No17-08454P | (210 WGD | WCB | 92 201 309 |2.50 | 188 | 145 | 30 | 6°-300C—GV 39|2-V-N437-08454P | (210 00, | WCB | 92 201 355 | 17.3 | 525 | 465 | 48 |20”-300C—GV 71 | 2-V-U556-08454P| &9° gty | CF8 |92 203 400 | 7.0 | 284 | 232 | 44 |10"-600C—GV
IV A216 WCB NV T vang A217 WC9 e A351 CF8 )
08 |2-V-N0B9-08454P | (!0 KA | WCB | 92 201 315 |35 | 242 | 195 | 29 | 8"-300C—GV 40|2-v-K904-08454P | (21 EE2 | wee | 92 201 356 | 106 | 390 | 325 | 38 147-150C—GV 72 | 2-V-F912-08454P| &7° gk | CFB |92 203 449 | 0.98 | 102 | 60 | 27 |3" -600C—GV
A216 WCB ) A217 WC9 N
09 [2-V-NOB5—08454P | (¥'2cpriey | WCB | 92 201 314 | 5.24 | 302 | 246 | 29 | 10"-300C—GV 41(2-V-K905-08454P | (¥ brppipy | WC9 | 92 201 357 | 10.3 | 431 | 375 | 38| 16™-150C—GV 73 | 2-V—F913-08454P Sﬁ?&%ﬁw CF8 |92 203 452 | 1.67 | 130 | 86 | 30 |4” —600C—GV
A216 WCB ) A217 WC9 ;
10 [2-V-N105-08454P | (810 Wr2, | WCB | 92 201 317 | 5.60 | 348 | 297 | 29 | 12°-300c—GV 42|2-V-K906-08454P | (1L B2 | weo | 92 201 358 | 131 | 482 | 425 | 42| 18"-150C—GV 74 | 2-v—F914—08454p sA|-?51c E(F:QI;IBFM crem | 92 203 462 | 1.67 | 130 | 86 | 30 |4" —s00c—gv
IV A217 WC9 , N A217 WC9 . :
VN A217 WC9 NV o anm A217 WC9 . o e :
12 [2-v-N306-08454P | \ZV/ I | weo | 92 201 326 | 1.9 178 | 145 | 30 |6"—150C—GV 44|2-v-K908-08454P | (21L HED | weo | 92 201 360 | 21.1 | 640 | 575 | 44| 247-150C—GV 76 |2-v-usos—oaesar,1| B35 CFM | ey |52 203 489 | 262 | 650 | 560 |39 |24” —1500—v
A217 WC9 \ A217 WC9 . :
14 |2-V—N305-08454P @%17(3@’%% WC9 | 92 201 325 | 3.63 | 286 | 246 | 29 | 10"—150c—GV 46|2—-V—N616—08454P ,\f\TméE\gﬁgY WC9 | 92 201 362 | 125 | 425 | 371 | 48| 16"-300C—GV
) . 78 [2-V-NP33-08454P/1 92 203 496 | 1.1 169 | 147 26 |6"-150C—-GV
15 |2-V-N258-08454P | (21LNEO 1 weo | 92 201 327 [0.62 | 98 | 70 | 23 |3"-300C-GV 47|2-V—-K909-08454P | (21L WES 1 weo | 92 201 363 | 17.3 | 525 | 465 | 48| 20"-300C-GV
IVAE TS AT 79 [2-V-NP35-08454P /1 92 203 497 | 1.8 | 223 | 198 | 28 | 8"=150Cc—gV
16 [2-V-N229-08454p | 2217 WC3 | wee | 92 201 319 |25 | 188 | 145 | 30 |6’-300C-GV 48|2-v—F606-08454P | (211 EnlS | ca15| 92 201 443 | 7.0 284 | 232 | 44| 10"—600C—GV
7217 WG9 A351 CF8 80 |2-V-NJ95-08454P/1 92 203 498 [10.9 | 390 | 325| 38 | 14"—150C—-GV
17 [2-v-N230-08454P | A&7 MWES | weg | 92 201 320 | 3.5 | 242 | 195 29 | 8"-300C-GV 49|2-V-NA60-08454P | °LEEEL | CFB | 92 201 504 | 5.6 348 | 297 | 29| 12°—300c—gV
NT,_CERTI o, CER] 81 |o—v_p725_08454p 92 203 610 | 3.0 | 139 | 74 | 35 | 4”—c300-sv
18 |2-V=N304—-08454P WC9 | 92 201 324 |5.24 | 302 | 246 | 29 | 10"=300C-GV 50|2-V—7030-08454P CF8 | 92 201 515 | 3.5 195 | 142 | 32| §"—300C—FV
NT, CERTIFY CERTIFY 92 203 606 | 47 | 182 | 124 | 43 | 6”—C300-SV
19 |2-V—N309—08454P @%17(3@’%% WCo | 92 201 323 | 5.60 | 348 | 297 | 29 | 12"—300c—GV 51|2-V—7042-08454P A3%1E§%';$M CF8M | 92 201 516 | 3.5 195 | 142 | 32| 6"—300C—FV 82 |2-V-P726-08454P '
: SA995 CD3MN "
A216 WCB \ A351—CF8M ) 83 |2—V—P727-08454P CD3MN| 92 203 590 | 8.0 | 238 | 169 | 46 | 8"-C300-RV
20 |2-v-F502-08454p | (21O WeD fwes | 92 201 330 |0.98 | 102 | 60 | 27 |3°-600C-GV 52|2—-V—NE67—-08454P 2EoGEOM 1 craM | 92 201 652 | 524 | 302 | 246 | 29| 10"-300C-GV REFER NOTE,
21 |2-v-F532-08454P | (21LWCS Il wee |92 201 331|098 | 102 | 60 | 27 |3"-600C-GV 53|2-V-F510-08454p | L5OLCFE | crs | 92 201 826 | 8.7 336 | 284 | 46| 12"—600C—GV 84 |2-V-P728-08454P|  CERTIFY 92 205 594 | 10.2/] 270 | 194 | 47 ] 10"-300C-RV
22 2-v-F503-08454P | (216 WCB I wes | 92 201 332 [1.67 | 130 | 86 | 30 |4"-600C—GV 54(2-V-P545-08454p | £9°L BFBM | cray | 92 201 893 | 9.5 | 268 | 190 | 43 | 10"-300C—RV 85 | 2-V-NP55-08454P 92 203 636 | 36 | 285 | 249| 30 | 10"-150/300-GV
23 |2-V—F533-08454P hf\Tz%E\gﬁgY wco | 92 201 333 |1.67 | 130 | 86 | 30 |4"—600C—GV 55|2-V—F889-08454P Sf}f&%ﬁ\"f CF8M | 92 202 056 | 5.9 232 | 184 | 50| 8”-600C—GV 86 |2-V-NP56-08454P 92 203 588 | 45 | 336 | 299| 31 | 12"-150/300-GV
—24 |2-V-F504-08454p | AZ1E WEB - wes | 92 201 334 (3.8 | 184 | 136 | 42 |6"-600C—GV 56|2-V-ND10-08454P | A9°L CE8M | cram | 92 203 145 | 1.1 | 169 | 147 | 26| 6"-150C—GV (ECO) 87 |2-V-7113-08454P 92 203 628 | 1.6 | 136 | 96 | 28 | 4°—150C—FV
25 |2-v-F534-08454p | 1L WCD I weg | 92 201 335 |38 | 184 | 136 | 42 |6"-600C—GV 57|2-V-ND15-08454P | &°LEEEM | cram | 92 203 146 | 1.8 | 223 | 198 | 28] 8"-150C-GV (ECO) 88 |2-V—7114-08454P 92 203 629 | 11.3 | 432 | 374| 39 | 16"=150C—FV
26 |2-V-F505-08454P h’ﬁ%ﬂ%E\’F‘Q‘TﬂE}Y WCB | 92 201 336 |5.88 | 232 | 184 | 50 |8"—600C—GV 58|2—V—ND12-08454P S‘}f&%ﬁ“@ CF8M | 92 203 129 | 2.5 | 277 | 249 | 27| 10"-150C—GV (ECO) | | 89 |2-V—NP58-08454p 92 203 736 | 2.2 | 228 | 198 | 28 |8"—150/300—GV
A217 WC9 ) A351 CF8M )
27 |2-v-F535-08454p | (210 K2 | weo | 92 201 337 | 5.88 | 232 | 184| 50 | 8"-600C—GV 59|2-V-ND23-08454P |47 [ gToN | CFeM | 92 203 148 | 6.8 335 | 299 | 30| 12"-300C—-GV (ECO) | | 90 |2—V—NP60—08454P 92 203 742 | 45 | 336 | 299 | 31 |12"-150,/300-GV
A216 WCB ) A351 CF8M ,
28 |2-V-F506-08454P | (210 0ED | WeB | 92 201 338| 7.0 | 284 | 232| 44 | 10°-600C—GV 60|2-V-ND14-08454P | 490 BN | cFaM | 92 203 149 | 1.3 174 | 146 | 23| 6"-300C-GV (ECO) | |4 91| 2—v—u937-08454A 02 203 751 | 14 | 174 | 146 | 26 | 6"-150/300—CV
o tr<n A217 WC9 o IV A351 CF8M N
29 |2-v-Fo36-08454p | (210 NE2 | weo | 92 201 339 | 7.0 | 284 | 232| 44 | 10-600C-GV 61|2-V-ND17-08454P | 47° 1 GHEN | cram | 92 203 150 | 2.1 228 | 198 | 26| 8"-300C-GV (ECO) | [y gol5 v_uga0—0sa54p 92 203 746 45 | 336 | 299 | 31 |12150/300_0V
IV A216 WCB NP o Nmor A351 CF8M N A351 CF8
30 |2-v-F507-08454P | (21O NED | weB | 92 201 340| 87 | 336 | 284| 46 | 12°—600C—GV 62|2-V-ND21-08454P | £9° [ 5rON | CFaM | 92 203 151 | 35 285 | 250 | 30| 10”"-300C-GV (ECO) 4 93] 2-v—U951-08454p| SH. CERTIFY | CF8 |97 203 740 | 22 | 228 | 198 | 28 |&"—150/300—cV
31 |2-V-F537-08454p | 217 WCS 1 weg | 92 201 341| 87 | 336 | 284| 46 | 12"—600C—GV 63|2-V-ND20-08454p | 217 WCS | woo | 92 203 183 | 6.8 | 335 | 299 | 30| 12°-300c—GV (ECO)
hi\Tz,1gE5€ngY %5?5@& 94 |2-V—P764—08454P 92 203 791
32 [2-V-N316—08454P WCB | 92 201 348 10.6 | 390 | 325| 38 | 14"—150C—GV 64|2-V—F921-08454P CF8M| 92 203 193 | 0.98 | 102 | 60 27 | 3"-600C—GV 27.7 | 383 | 284 | 68 |14”—600C—RV
NR, CERTIFY SH, CERTIFY # 95| 2-V-U961-08454P 92 203 795
NOTES: # 96|2-V—U939-08454P 92 203 775
NUIESI— 7 [ov_ros—osesar 95 | 270 | 194 | 47 |10’-300C—RV
* PUNCH MATL MARK 1 . CASTING SHALL BE PROOF MACHINED TO THE DIMENSIONS SHOWN INTHE TABULATION. T B 92 203 774
2 . NECESSARY MACHINING ALLOWANCES HAVE BEEN ADDED ON ALL MACHINABLE SURFACES
® 3 . PERMISIBLE DIMENSIONAL DEVIATIONS OF NON TOLERANCED CASTING DIMENSIONS — REFER
f LATEST APPLICABLE QUALITY PROCEDURE.
$° 4 . CASTING SHALL COMPLY WITH THE REQUIREMENTS OF LATEST APPLICABLE QUALITY PROCEDURE.
= 5 . UNSPECIFIED CASTING RADII 3 — 5 MM _ _ _ _ _ _ _ _ _ _
6 . HEAT TREATMENT FOR SA995 CD3MN AS PER ASME STANDARD - PP PO I IYYYY: —
A O & SA-995 TABLE 1 opp | DESCRIPTION | MATL CODEAMATL SPECN] o caruent [sort | iy [ ey | 2FA"IME N | we
g 2 (HEAT TO 2050°F [1120°C] MINIMUM FOR SUFFICIENT TIME TO HEAT e NPE OF PRODUCT
I CASTING UNIFORMLY TO TEMPERATURE AND WATER QUENCH, OR THE CASTING wg ° 2. | OrR NAME OF C S DRAWING REDRAWN WITH REV NO 17 ON 04.12.17
¢D 0 MAY BE FURNACE COOLED TO 1850°F [1010°C] MINIMUM, HOLD FOR 15 MIN <& 254% CUSTOMER /PROJECT
MINIMUM AND THEN WATER QUENCH. A RAPID COOL BY OTHER MEANS MAY BE 55,25 NAVE SioN ST TNG.OF
EMPLOYED IN LIEU OF WATER QUENCH.) cp 2< BHARAT HEAVY ELECTRICALS LTD. |PRN_|as.panDy 01.06.07 | VAR.
=0 T *
7 . # MARKED ITEMS ARE IGC TEST SHALL BE CONDUCTED. g%’ﬂ £5 UNIT: HIGH PRESSURE BOILER PLANT. CHD |T.R.RAMAMURTHY 01.06.07
695 g 365-120 TIRUCHIRAPALL! -620014. APPD |P.BOOMINATHAN 01.06.07
REV| DATE |ALTERED R.P.SINGH REV| DATE |ALTERED S.SATHEES REV | DATE ALTERED R.P.SINGH E:ché%‘_,_g DEPT Vi SCALE WEIGHT (KG). REFERENCE INFORMATIONS No. oF
19 |10.10.18|CHD & APPD SSK & KRS | 18 |30.01.18|CHD & APPD SSK & KRS | 17 |04.12.17|CHD & APPD SSK & KRS | Lok 852 6@ NTS. _
ZONE Fomsgg [COPEs,, CAD:C208454P
SL.No. 81 TO 97 INCLUDED FOR SL.NO.78,79&80 MATERIAL > 5L|J-c% £ TITLE CARD DRAWING NO REV
FOR SL.NO.76 DIMENSIONS 560 & 39 SPECIFICATION CHANGED TO SL.No.78,79 & 80 INCLUDED 2Ex ®o 3 CODE '
WERE 500 AND 48 RESPECTIVELY. CD3MN FROM 6A 235 z >0 SEAT RING 19
NOTES No. 7 ADDED NOTE SL.NO.06 HEAT TREATMENT REE-R-Es (PROOF MACHINED CASTING) U 01 2—V—-0000—-08454P
PROCESS REVISED |
1 2 3 4 5 6 7 8  Size A2




1 2 4 5 9 7 8
416621 —0000—A—¢ ALL DIMENSIONS ARE IN MILLIMETRES.  FOR TOLERANCES OF UNTOLERANCED DIMENSIONS DURING MANUFACTURE REFER RELEVANT QCP / QP
R SECTION — BB
_ +1
SECTION — AA - [y
+1
186 S 218 NOTE:—
92.0 0 190 8 01. NECESSARY MACHINING ALLOWANCES HAVE BEEN ADDED
M é> i1 ON ALL MACHINABLE SURFACES.
N | ‘ e N
: 02. PERMISSIBLE DEVIATIONS OF NON TOLERANCED CASTING
R10 é T +1 ‘ l\)/ DIMENSIONS REFER APPLICABLE TDC
S + >
) I 81.8 \_ = o | \ RA 03. FINISH MACHINED DIMENSIONS ARE INDICATED WITHIN
M S BRACKETS FOR INFORMATION ONLY.
- = o 214
Q:\Q V ) ?\r)’ = V4 N - 04. LETTERS— BHEL,SIZE,MATL.& SUPPLIERS CODE ARE TO BE
J o ¥ » N fi 170 = CAST IN THE INDICATED ZONE.
/\ : o - 05. CASTING SHALL COMPLY WITH THE REQUIREMENTS OF
| :E_]._J ; ™~ | ™ APPLICABLE SPECIFICATION.
o Z
o —IZ
é ) R P 06. UNSPECIFIED CASTING RADII = R2 TO R3
o °
’&_\ 30 OT — AD - 07. HEIGHT OF CASTING LETTERS = 12 mm
o + < < <
S o o . _ . . 08. ® INDICATES SURFACE TO BE MACHINED.
- = O | 10
% s S - = 09. %NDICATED CASTING SURFACES SHALL BE OF HIGH
%1 | [ QUALITY WITHOUT SURFACE UNEVENNESS.
q(o 10. HEAT TREATMENT FOR SA995 CD3MN AS PER ASME STANDARD
-0 &
o~ - ¥ SA—995 TABLE 1
0 u? T (HEAT TO 2050°F [1120'0] MINIMUM FOR SUFFICIENT TIME TO HEAT
o/ | N X
Al
a * o CASTING UNIFORMLY TO TEMPERATURE AND WATER QUENCH, OR THE CASTING
N 'Z N7 MAY BE FURNACE COOLED TO 1850°F [1010°C] MINIMUM, HOLD FOR 15 MIN
O —
00:0 \ T R62 MINIMUM AND THEN WATER QUENCH. A RAPID COOL BY OTHER MEANS MAY BE
= i—1 845 EMPLOYED IN LIEU OF WATER QUENCH.) sa351 cF8
X _O 44 (1)5 11. # MARKED ITEMS IGC TEST SHALL BE CONDUCTED.
2 107.5 107.5" "
_ _ VIEW — P VIEW = Q
2667 * SPECIAL NOTE
273.0 (266.7
— — e 01. GUIDE BAR DIMENSIONS TO BE MAINTAINED WITHIN THE TOLERENCE INDICATED.
) | ( 02. BOTH GUIDE RIBS TO BE COPLANAR AND TRUELY VERTICAL.
B | /
|
A _
o = SA351 CF3M 2-V—NP76—13591R
f CF3M 06 CASTING - ATTESTED SH - 42.4 = '922038290000 001
S || L | || || 4 SA351 CF8 2-V-U937-13591R
/(O\O SUPPLIER'S CODE 922037490000
12 SA995 Gr.CD3MN 2-V-NP33—13591R/1
¥ ” MATL. MARK MELT NUMBER INSPECTION SEAL CD3MN 04 CASTING - propucT aTest | REFER NOTE - 42.4 - 922034940000 001
o | CF8M 03 CASTING - SASS1 CREM SH - | 424 _ [ 2DVENP27ITSS9IR |
- ~o ATTESTED ' 922034830000
_ | L(o)' _ SA351 CF8 2-V-NP03-13591R
A * A WCB 01 CASTING - ASTM 2216 |\ ORMALISED - | 4214 _ [PVENCO6-1SSOTR/Z
WCB— ATTESTED ' 922014250000
I
X sL WEAT scrRAp| NET [6ROSS| DRAWING No | 1p
MATL. MARK N a. DESCRIPTION MATL CODE JMATL SPECN TREATMENT | SORT (H) (|‘("9T) COMPONENT CODE No
I i TYPE OF PRODUCT
REV| DATE |ALTERED R.P.SINGH E2¢, OR NAME OF
07 |50.05.19 [CHD & APPD SsKk & KRS | 255 00 DRAWING REDRAWN WITH REV NO 05 ON 25.01.18
o E-—*g,: CUSTOMER/PROJECT
cx D€ / DRN | M.SRINIVASAN 15.03.04 .
kS 50 o [H T BHARAT HEAVY ELECTRICALS LTD., > BOOMINATHAN 15.03.04
go—'-—ﬁ V) UNIT: HIGH PRESSURE BOILER PLANT. CHD
= a0 69 365—120 TIRUCHIRAPALLI -620014. APPD | K-S.RAMAN 15.03.04
B REV| DATE |ALTERED R.P.SINGH Rev| DATE  |ALTERED R.P-SINGH kS gég—o DEPT SCALE WEIGHT (KG). | REFERENCE INFORMATIONS NO. OF
06 |08.11.18 |CHD & APPD SSK & KRS | 05 |25.01.18|CHD & APPD SSK & KRS o, 8% 5 - / 6@ -
. . . . R o O
= ONE .Eg%-ﬁgcgl CODE s NTS REF. TABLE CAD :C213591R
SL.No.05 INCLUDED 01. |FOR SL.NO.04 MATERIAL SPECIFICATION gé'—”g%g TITLE CARD DRAWING NO. REV
~ n O
NOTE No. 11 INCLUDED CHANGED TO CD3MN FORM 6A = 3% 2 >: BODY CODE
02. | NOTE SL.NO.10 HEAT TREATMENT SS¥ e %c "o - —_\/— _
PROCESS REVISED °© ( 87 — C150-FL) U 01 2—V—=0000—-15591R |07/
1 2 4 5 6 7 8 Size A2




1 2 S 4 5

6 / 8
dv89¢ 1 —0000-A—¢

"ON ONIMVYA SECTION BB ALL DIMENSIONS ARE IN MILLIMETRES.

430£2 | C

FOR TOLERANCES OF UNTOLERANCED DIMENSIONS DURING MANUFACTURE REFER RELEVANT QCP / QP

350

24412

150 MARKING DETAILS ON_CASTING
N VIEW P VIEW R

] { J

{
oy 5
264+1
+1.0 yj 122 - Qiio o
| . V

60

100

273 ° (270)

24410

— —

CAST CAST

10 MATL MARK* CAST

150C SUPPLIER'S CODE BHEL

R150

100,

54.7
50

NOTES:
C P

1. NECESSARY ALLOWANCES HAVE BEEN ADDED ON ALL
MACHINABLE SURFACES.

2. PERMISSIBLE DIMENSIONAL DEVIATIONS OF CASTING
I SURFACES REFER LATEST APPLICABLE QUALITY WORK INSTRUCTION

. FINISH MACHINED DIMENSIONS ARE INDICATED WITHIN
BRACKETS FOR INFORMATION.

4 CASTING SURFACES MUST BE OF HIGH QUALITY
WITHOUT SURFACE UNEVENNESS.
UNSPECIFIED CASTING RADIOUS 3mm.
(X) SURFACE TO BE MACHINED.
HEIGHT OF CASTING LETTERS 30mm.
CASTING SHALL GENERALLY COMPLY WITH THE REQUIREMENTS OF
TN LATEST APPLICABLE QUALITY WORK INSTRUCTION IN ALL RESPECTS.
/ (62.2)

q ) 9. PUNCHING DETAILS SHALL BE MARKED ONLY ON RAISED FLAT
134.5 134.5 SURFACE GIVEN AT ZONE B8

31

4'_

|

|
9254

$413(9406.4)
|

30
SloPE 1.10(542'38")
W

100

/?50
o
O N o O

SECTION CC

336+2(330.2)

SECTION XX

v _ SA351 CF8M,
03 | 2-V-ND95-13684R 922033720000 SHATTEST CF&M 001

V- _ SA351 CFg,
02 | 2-V-NJ29-13684R 9220353270000 SH ATTEST CF8 001

01 |2-V-NC10-13684R/1| 922014730000 SA216_WCB, WCB 001
SH ATTEST

130

- - No. | DRAWING No. MATL. CODE MATL. SPECN. | *MATL. MARK |TEM No.

N o
OFF

HEAT ScRAp| NET [6ROSS
DESCRIPTION | MATL CODE [MATL SPECN

W WT DRAWING No | EM
TREATMENT | SORT | (yg) | (kg) Ne

TYPE OF PRODUCT
OR NAME OF
CUSTOMER /PROJECT

146.2 146.2 +1.0
142 0 316

+1.0
1420

It must not

be used directly or indirectly in any

way detrimental to the interest of

the company.

\ BAIQN/EN SIeN ol l\{/(l)&gF
BHARAT HEAVY ELECTRICALS LTD., PR+ 10.10.03 | VAR-

UNIT: HIGH PRESSURE BOILER PLANT. CHD_|R.L.NARAYANAN 10.10.03
365-170 TIRUCHIRAPALLI -620014. APPD IM.RAJAKUMAR 10.10.03

DEPT SCALE WEIGHT (KG). REFERENCE INFORMATIONS NO. OF
V0L ITEMS
CODE \ @r@ N TS 105 CAD REF.2V13684R
320

TITLE

REV| DATE |ALTERED M.SELVAM REV| DATE |ALTEREDA.MARIMUTHU REV| DATE |ALTEREDVB
03 119.10.15/CHD & APPD MS & SSK 02 |01.10.14{cHD & APPDMS & SSK 1 129.11.05/cHD & APPDRIN&MRK

SL. No. 03 INCLUDED SL. No. 02 INCLUDED ZONE DIMENSION (62.2) WAS (72.2)

CARD DRAWING NO. REV
CODE

DCP No.800535 BODY 10"/150 CLASS GV U 01 Z_V_OOOO_1 3684R 03

document is the property of BHARAT

CAUTION: The information on this
HEAVY ELECTRICALS LTD.

4 5

6 7 8 Size A2




1 2 S 4 S 6 7 3

HLQQE L_OOOO_/\_Z ALL DIMENSIONS ARE IN MILLIMETRES. FOR TOLERANCES OF UNTOLERANCED DIMENSIONS DURING MANUFACTURE REFER RELEVANT QCP / QP
C ‘ B 110.6 1.NECESSARY MACHINING ALLOWANCES HAVE BEEN ADDED
! = ‘ ON ALL MACHINABLE SURFACES.
. SQ.70 2. FOR PERMISSIBLE DEVIATIONS ON NON TOLERANCED CASTING
- 66.2 <3 DIMENSION REFER APPLICABLE TDC
R R 3. FINISH MACHINED DIMENSIONS ARE INDICATED WITHIN
7 S /// / S BRACKETS FOR INFORMATION ONLY.
: A | = 4. LETTERS— SIZE. MAYL.& SUPPLIERS CODE ARE TO BE
30 ® 2 e
28(132) ) A/% o S| CAST IN THE INDICATED ZONE.
| N M g
| A = = 5. CASTING SHALL COMPLY WITH THE REQUIREMENTS OF
n
4050 029 APPLICABLE TDC
5550 6. UNSPECIFIED CASTING RADIl = RS TO R3
! v I 7. HEIGHT OF CASTING LETTERS =5 mm
¥ 16 O
> 8. (Q)INDICATES SURFACE TO BE MACHINED
- ~ 9. HEAT TREATMENT FOR SA995 CD3MN AS PER ASME STANDARD
- %5 SA—995 TABLE 1
RS SHEL (HEAT TO 2050°F [1120°C] MINIMUM FOR SUFFICIENT TIME TO HEAT
10 CASTING UNIFORMLY TO TEMPERATURE AND WATER QUENCH, OR THE CASTING
2 & 150 MAY BE FURNACE COOLED TO 1850°F [1010°C] MINIMUM, HOLD FOR 15 MIN
MATL. MARK MINIMUM AND THEN WATER QUENCH. A RAPID COOL BY OTHER MEANS MAY BE
3 | EMPLOYED IN LIEU OF WATER QUENCH.)
Al
PUNCH MELT NO.
B _
— — — — — | — [c0] — —_ — I —
N
N o /
M
o~
o © /
Q
82.2
=
%\
0
20
40
l
SA995 CD3MN
SECTION BR 04 | 2-V-NP55-13687R/1| 922036340000 CERTIFY. REF. NOTE| CD3MN | 004
16 03 | 2-V=NJ29— 922033280000 A351 CF8 .
C 2-V—NJ29-13687R/2 CERTIFY.SH CF8 004
02 |2-v—ND12- 922031310000 A351 CFaM
2-V-ND12-13687R/2 CERTIFY.SH CF8M | 004
150 150 A216 WCB
01 |2-V-NC10-13687R/2| 922014750000 CERTIFY AR WCB 004
*MATL.
f,t DRAWING No. MATL. CODE MATL. SPECN. MARK HEM
Mo DESCRIPTION MATL CODE |[MATL SPECN HEAT SCRAP NwETT GRV?TSS DRAWING No ITEM
0FF TREATMENT [ SORT | (yq) | (kq) No
" TYPE OF PRODUCT
R
5 L,LES5% | OR NAME OF
L6 c
Sm3<y CUSTOMER/PROJECT
§6 t% o NAME SIGN DATE  [NO.OF
122.5 122.5 58457 BHARAT HEAVY ELECTRICALS LTD., [2XN{V.BARAVAN 20.0505) vAR.
é> @ E?'ﬂ =5 UNIT: HIGH PRESSURE BOILER PLANT. cHD _|R-L.NARAYANAN 20.05.05
,6 Q'g 6-8 365—120 TIRUCHIRAPALLI 62001 4. APPD MRAJAKUMAR 200505
REV| DATE |ALTERED RP.SINGH |REV| DATE |ALTERED R.P.SINGH REV| DATE |ALTERED RAVI PRATAP SINGHREV| DATE |ALTERED A.MARIMUTHU REV| DATE |ALTERED M.S .E%’%—EE DEPT L SCALE WEIGHT (KG). | REFERENCE INFORMATIONS No. OF
05 [24.01.19|CHD & APPD SSK & KRS |04 [12.12.18|cHD & APPD SSK & KRS |03 [16.02.18|cHD & APPD SSK & KRS |02 [01.10.14|cHp & APPD MS & SSK 2(3)11528'05‘13 CHD & APPD SSK&KRS 2oi? ég o0k / JE—}@ NTS 19.2 CAD REF.C213687R
DIMN 12 WAS 8 SL. No. 04 INCLUDED DIMENSION 122.5 WAS 127.5. SL.NO. 03 INCLUDED SL.NO. 02 INCLUDED sEWoE g 320
S¢ 8% o |TITLE CARD DRAWING NO. REV
NOTES No. 09 INCLUDED = 3§ §°0o CODE
<owWopol
CoIaozs V\/EDGE ., U 01 Z—V—OOOO_1 3687R O5
10"/150 CLASS GV
1 2 3 4 5 6 7 8 Size A2



(o)

/H178017L'OOOO'/\'Z'.‘PG'dLCII ©dad 31vdOdd00 9 3 4 5 5 v 8

H-VQO-V L_OOOO_/\_Z ALL DIMENSIONS ARE IN MILLIMETRES. FOR TOLERANCES OF UNTOLERANCED DIMENSIONS DURING MANUFACTURE REFER RELEVANT QCP / QP
“ON ONIMYQ
DIMENSIONS
EL' DRAWING NUMBER MATL.SPECN. TLPE m%(' MATERIAL CODE | Wt.(kg) APPLICABLE VALVES
. 0. 0. salp [ L Jui e [wlw |, |H R [R
01 [2-V—5144—14084R Ge18WLB | 5144 | weB | 92 201 664 200 |66 |38 |55 |38 |32 |18 | 6 | 6 [102.5 60 | 20 |4"—150C & 300C—FV L
A217 WC9 ;
02 |2-V—5182—-14084R NaZ Cemry | 5182 | weo | 92 201 665 200 |66 |38 |55 |38 |32 |18 |6 | 6 [102.5] 60 | 20 |4”—150C & 300C—FV 2 ) ) -
03 |2-V—7012-14084R §a51CECRFﬁ¥'Y 7012 | CF8M | 92 201 666 200 |66 |38 |55 |38 |32 18| 6 | 6 [1025 60 | 20 |4"-150C & 300C—FV
04 |2-V—5173-14084R @%%E\’F\Q%E;Y 5173 | WCB | 92 201 667 365 |85 |38 | 65 |48 | 38 | 26 [105]| 6 [132| 75 | 25 |6"=150C & 300C—FV
05 |2-V—5193-14084R N§%17CEV¥§?FY 5193 | wco | 92 201 668 365 |85 |38 | 65 |48 | 38 | 26 [105| 6 [132 | 75 | 25 |6"=150C & 300C—FV ~ ~
06 |2-V—7042-14084R SAa51CECRFT§¥'Y 7042 | CF8M | 92 201 669 365 |85 |38 | 65 |48 | 38 | 26 [105| 6 [132 | 75 | 25 |6"=150C & 300C—FV
2 I _ _ _ (o]
07 |2-V=5150—14084R @%%E\’F\Q%E}Y 5150 | WCB | 92 201 670 7.30 |105 |50 | 80 |60 | 48 | 34 |12 | 7 |160| 85 | 25 |8"=150C & 300C—FV s
08 |2-V—5195-14084R N§%17CEV\F’§?FY 5195 | wee | 92 201 671 7.30 |105 |50 | 80 |60 | 48 | 34 |12 | 7 |160| 85 | 25 |8"=150C & 300C—FV
g | 09 |2-V-7048-14084R é\a“CECRFﬁMY 7048 | CF8M | 92 201 672 7.30 (105 |50 | 80 |60 | 48 |34 |12 | 7 [160 | 85 | 25 |8"=150C & 300C—FV
10 |2-V—5158—14084R A216 WCB 5158 | WCB | 92 201 771 075 |45 |32 | 50 |30 | 24 |10 |66]| 7 |64 |28 | 12 |27—150C—FV TYPE NO.
NR, CERTIFY
11 |2-V=Z004—14084R A351 Cr8 7004 | CF8 | 92 201 772 075 |45 |32 | 50 |30 | 24 |10 |66]| 7 |64 |28 | 12 |27—150c—FV = = MATL. MARK
of,_CERTLY (REFER TABLE)
12 |2-V—7057—14084R A3s1 CEBM, 7057 | CF8M | 92 201 773 075 |45 |32 | 50 |30 | 24 |10 |66]| 7 |64 |28 |12 |27—150c=FV
IV A216 WCB ;2 |
13 [2-V—5153—14084R N SRRy 5153 | WCB | 92 201 774 086 |45 |34 | 50 |30 | 26 |12 |41 ] 7 |78 |28 | 16 |27=300Cc—FV L1 T L5
14 |2-V—7032—14084R SAa51CECRFﬁFY 7032 | cF8 | 92 201 775 086 |45 |34 | 50 |30 | 26 |12 |41 | 7 |78 | 28 | 16 |2"=300C—FV
15 [2-V—5198—14084R N WEE | 5198 | wee | 92 201 776 0.86 |45 |34 | 50 |30 | 26 |12 |41 | 7 |78 |28 | 16 |2’—300C—FV ) L
A216 WCB . 4
16 |2-V—5157—14084R e CERTiRY 5157 | WCB | 92 201 777 090 |45 |34 |50 |30 | 26 |12 |1.9] 7 [895] 30 | 16 |3"—150Cc—FV Qy\
A351 CF8 ,
17 |2-V—5199—14084R 8 ety 5199 | CF8 | 92 201 778 090 |45 |34 |50 |30 | 26 |12 |1.9] 7 [895] 30 | 16 |3"—150Cc—FV A o
c | 18 [2-V-7024-14084R §a51CECRFﬁ¥'Y 7024 | CF8M | 92 201 779 090 |45 |34 |50 |30 | 26 |12 |1.9] 7 [895] 30 | 16 |3"=150Cc—FV
19 [2-V—5152—14084R @F?%EVF‘Q%E;Y 5152 | WCB | 92 201 780 121 |54 | 34 | 50 | 33| 30 |16 |49 ]| 7 [89.5] 32 | 16 |3"=300C—FV
A217 WC9 - - - - _ _ _
20 |2-V=7005-14084R Ne2 CeRiny | 7005 | wes | 2 201 781 121 |54 | 34 | 50 | 33| 30 |16 |49 | 7 [89.5] 32 | 16 |3"=300C—FV
21 |2-v—=7015-14084R SAa51CECRFﬁFY 7015 | cF8 | 92 201 782 121 |54 |34 | 50 | 33|30 |16 |49 | 7 |89.5| 32 | 16 |3"=300C—FV
22 |2-v-7058-14084R SAa51CECRFﬁ¥'Y 7058 | CF8M | 92 201 783 121 |54 |34 | 50 | 33|30 |16 |49 | 7 |89.5| 32 | 16 |3"=300C—FV
A351 CF8M ;
23 |2-V—7066—14084R S Rty 7066 | CF8M | 92 201 784 086 |45 |34 | 50 |30 | 26 |12 |41 ] 7 |78 | 28 | 16 |27—300Cc—FV \_ y
24 |2-V=7099—14084R NTA2237ER\.’FV|E$ 7099 | wco | 92 203 355 086 |45 |34 | 50 |30 | 26 |12 |41 ] 7 |78 |28 | 16 |2°—300Cc—FV
# 25(2-V—U633—14084R U633 92 203 533 0.90 34 26 |12 | 1.9 89.5| 30 | 16 |3"=150C—FV
L4 L2
# 26|2-V—U638—14084R U638 92 203 534 075 | 45 | 32 | 50 | 30| 24 |10 |66 | 7 |64 | 28 | 12 |2"=150c=FV Q. A
5 # 27(2-V-U639—14084R Sﬁ?%LR%FF% U639 | CF8 | 92 203 535 0.86 34 26 | 12 | 4.1 78 | 28 | 16 |2"—300C—FV D
# 28|2-V—U934—14084R U934 92 203 691 365 |85 |38 | 65 |48 | 38 | 26 [105] 6 [132| 75 | 25 |6"=150C—FV
# 29 [2-V—U935—14084R U935 92 203 696 200 |66 |38 |55 |38 |32 |18 |6 | 6 [102.5 60 | 20 |4”—150c—FV
SA995 CD3MN »
30 |2-v—7113-14084R R D ey | Z113 | CD3MN| 92 203 613 200 |66 |38 |55 |38 |32 |18 |6 | 6 [102.5 60 | 20 |4”—150Cc—FV
1 . NECESSARY MACHINING ALLOWANCES HAVE BEEN ADDED ON ALL MACHINABLE SURFACES.
2 . PERMISIBLE DIMENSIONAL DEVIATIONS OF NON TOLERANCED CASTING DIMENSIONS — REFER
LATEST APPLICABLE QUALITY PROCEDURE.
E| 3. CASTING SHALL COMPLY WITH THE REQUIREMENTS OF LATEST APPLICABLE QUALITY PROCEDURE. E
4 . UNSPECIFIED CASTING RADI 3 — 5 MM.
No DESCRIPTION MATL CODE [MATL SPECN HEAT SCRAP T GRV;)TSS DRAWING N ITEM
5 . HEIGHT OF CASTING LETTERS S5MM. OFF TREATMENT | SORT (H) (kg) ° No
6 . ® SURFACES TO BE MACHINED FURTHER. £ TYPE OF PRODUCT
REV| DATE |ALTERED _ R.P.SINGH <5y | OR NAME OF C S DRG.REDRAWN WITH REV.02 ON 30.05.2008
7 . # MARKED ITEMS ARE IGC TEST SHALL BE CONDUCTED 05 | 05.09.18 [CHD & APPD SSK & KRS | 25+ -
553y | CUSTOMER/PROJECT
8 . HEAT TREATMENT FOR SA995 CD3MN AS PER ASME STANDARD SL.No. 28 TO 30 INCLUDED 55,23 NAME SIGN DATE _ TNO.OF
»" 0E R. 05. -
SA-995 TABLE 1 NOTES No. 8 INCLUDED §es5, BHARAT HEAVY ELECTRICALS LTD., (2R [-R-RAMAVURTHY 20.05.08
(HEAT TO 2050°F [1120°C] MINIMUM FOR SUFFICIENT TIME TO HEAT 5 gHEs UNIT: HIGH PRESSURE BOILER PLANT. CHD [T.R-RAMAMURTHY 50.05.08 -
ESn 5o 365-120 TIRUCHIRAPALLI -620014. APPD |P.BOOMINATHAN 30.05.08
CASTING UNIFORMLY TO TEMPERATURE AND WATER QUENCH, OR THE CASTING — — e 8,308 | o e PROOMNATN | 05.
. . REV| DATE |ALTERED .P. REV| DATE |ALTERED . REV| DATE |ALTERED T.R. =£935g VL : Ny
F MAY BE FURNACE COOLED TO 1850°F [1010°C] MINIMUM, HOLD FOR 15 MIN |"o, | )\ s [cHD & APPD SSK & KRS | 03 | 04.02.45 |CHD & APPD MS & SSK |02 |50.05.08 |CHD & APPD PBN & MRK 2.@% 852 CODE 6@ NTS. - : F
MINIMUM AND THEN WATER QUENCH. A RAPID COOL BY OTHER MEANS MAY BE ZONE F_WSES 320 CAD:C214084R -
.o C [
EMPLOYED IN LIEU OF WATER QUENCH.) SL.No. 25, 26, & 27 INCLUDED SL.No. 24 INCLUDED SL.No.23 INCLUDED ég;%é% TITLE gggﬂé DRAWING NO. REV
20 >
389582 ARM (CASTING) L o1 |2=V=0000—-14084R|05
1 2 3 4 5 6 7 8 Size A2
CORPQRATE DRG ID:TP-DG-2-V-0000-14084R!/




1 2 3 4 S 9) 7 8
H Lg I’-|7 I’_OOOO_/\_Z ALL DIMENSIONS ARE IN MILLIMETRES. FOR TOLERANCES OF UNTOLERANCED DIMENSIONS DURING MANUFACTURE REFER RELEVANT QCP / QP
"ON ONIMYYQ SECTION—BB
Q/ 1W
43042 ! C /
350 - 24442 _
130 MARKING DETAILS ON CASTING
316
VIEW P VIEW R
/ / | |
~ ° | < “ | |
2] 55(45) 5 N g iy ] ] [ g
26441 S B
23(18 +1
| < ( ) >< I 1420 >< _ _
S _—— e & _ o _
= o iy 122 , o j/
S 14.2° § ) / | \
o‘— - L ~— —
7% . /) U J - -
R N — O
+ oy
i 22
(@]
L0
o (@)
CAST
Y/ \__J = oL T MaRKK CAST PUNCH
~ . L = 1500 SUPPLIER'S CODE MELT NO.
< < —
5 R < o B C P
—~ —~ - —— - - +— — — - -8 - - i - - - - MBI o NOTES:
— — <
o X N E — %2 2 1. NECESSARY ALLOWANCES HAVE BEEN ADDED ON ALL MACHINABLE SURFACES.
2T 0 2. PERMISSIBLE DIMENSIONAL DEVIATIONS OF CASTING
iy s SURFACES REFER LATEST APPLICABLE QUALITY WORK INSTRUCTION
2 =] 3. FINISH MACHINED DIMENSIONS ARE INDICATED WITHIN BRACKETS FOR INFORMATION.
- 4 CASTING SURFACES MUST BE OF HIGH QUALITY WITHOUT SURFACE UNEVENNESS.
5 5. UNSPECIFIED CASTING RADIOUS 3mm.
g 1y @ 1y ) 6. () SURFACE TO BE MACHINED.
/ | 7. HEIGHT OF CASTING LETTERS 30mm.
U &S J 8. CASTING SHALL GENERALLY COMPLY WITH THE REQUIREMENTS OF
& LATEST APPLICABLE QUALITY WORK INSTRUCTION IN ALL RESPECTS.
2 % 9. PUNCHING DETAILS SHALL BE MARKED ONLY ON RAISED FLAT SURFACE GIVEN AT ZONE B8
10. RISER REMAINS ARE TO COMPLETELY REMOVED SUITABLY.
SECTION=CC 11. HEAT TREATMENT FOR ASME 995 CD3MN AS PER ASME STANDARD ASME—995 TABLE 1
470(457.2) (HEAT TO 2050°F [1120°C] MINIMUM FOR SUFFICIENT TIME TO HEAT
CASTING UNIFORMLY TO TEMPERATURE AND WATER QUENCH, OR THE CASTING
MAY BE FURNACE COOLED TO 1850°F [1010°C] MINIMUM, HOLD FOR 15 MIN
SECTION=XX MINIMUM AND THEN WATER QUENCH. A RAPID COOL BY OTHER MEANS MAY BE
& EMPLOYED IN LIEU OF WATER QUENCH.)
5 " ) SPECIAL NOTES:— 1. GUIDE RIB DIMENSIONS TO BE MAINTAINED WITHIN THE TOLERANCES INDICATED
B +N_\ |}§ 2. BOTH CUIDE RIBS TO BE COPLANER AND TRUELY VERTICAL.
- <
7 —
b4
N4 - CE3M 05 | CASTING 92 203 g7g [SAST CEaMI _ | 93 | __ |2V.NP83.14151R| 001
ATTEST
b CD3MN | 04 | CASTING 92 203 637 9% SRODMN geceg nore | — | 93 | —— | 2V.NP55.14151R| 001
& S
Q < S CF8 03 | CcASTING 92 203 383 [SA 351 CF8| o, _ | 93 | __ | 2V.ND96.14151R| 001
_ N ° . il _ _ ATTEST
CF8M | 02 | CASTING |92 203 128 [SASST CFE8M) gy ~ | 93 | —— | 2V.ND12.14151R| 001
ATTEST
98 WOB 01 | cAsTING 92 201 egs|> 20 MBI g ~ | 93 | —= [2V.NC26.14151R 001
. \ | ATTEST
MATL.MARK>|< i; DESCRIPTION MATL CODE [MATL SPECN HEAT SCRAP NwETT GRv?TSS DRAWING No ITEM
. TREATMENT | SORT (kg) (kg) No
E Z 3 L TYPE OF PRODUCT
<9 P
; . LES6% | OR NAME OF
* o | €884 | CUSTOMER/PROJECT
J 14.2 0 316 14.2 S Ex
o Ot%_g NAME SIGN DATE l\{%gF
> 0¢ :
146.2 146.2 T BHARAT HEAVY ELECTRICALS LTD., [2RN1A-S.PANDY 22.08.0/
25— £ UNIT: HIGH PRESSURE BOILER PLANT. CHD |T.R.RAMAMURTHY 22.08.07
55959 | 365-120 TIRUCHIRAPALLI 620014. APPD |P.BOOMINATHAN 22.08.07
REV| DATE |ALTERED R-P.SINGH REV| DATE |ALTERED R-.P-SINGH REV| DATE |ALTERED SELVAM REV| DATE |ALTERED M.S -EE%—EE DEPT 1 SCALE WEIGHT (KG). | REFERENCE INFORMATIONS No. oF
04 |05.08.19 |CHD & APPD SSK & KRS | 03 |05.03.19|CHD & APPD SSK & KRS | 02 |26.05.15 |cHD & APPD MS&SSK 01 ]27.0513 [cHD & APPD SSK&KRS g_ggg Eg CODE 6@ NTS 93 CAD REF.C214151R
ZONE ZONE 4oL 320
SL.No.05 INCLUDED SL.No.04 INCLUDED SL.No. 03 INCLUDED SL.No. 02 INCLUDED %§§§§§ — TR ETve —
NOTE No.11 INCLUDED 53%5.° CODE
288,32 BODY 2-V—0000—14151R|04
(10"/C150 BW GV) U 01
1 2 3 4 5

Size A2




1 2 3 4 o) o) 7 8
d7SG1l¥ 1 —0000—A—C | B ALL DIMENSIONS ARE IN MILLIMETRES.  FOR TOLERANCES OF UNTOLERANCED DIMENSIONS DURING MANUFACTURE REFER RELEVANT QCP / QP
"ON  ONIMVHd %175
SECTION—AA = o / 74
3
N
g /
) 72 ] SECTION—=XX
® | R8 2
$55 & P
| &
60
1 \
— - - o
m
] _ _ _7
|
\ L
16.5 115 )(
|
|
|
135 +1.0
65 65 +1.0 b
14.2 316 14.2
.75
100 \f \"(’_%, & I @ "
/B 2 N NOTES:
/ #80 1. NECESSARY ALLOWANCES HAVE BEEN ADDED ON ALL
/< R20 N N MACHINABLE SURFACES.
R15 N \ TN 2. FOR PERMISSIBLE DIMENSIONAL DEVIATIONS OF NON TOLERANCED LATEST
o BHEL \ DIMENSIONS REFER LATEST APPLICABLE QUALITY WORK INSTRUCTIONS
d— - — — L
e ‘ L % \ ; 3. FINISH MACHINED DIMENSIONS ARE INDICATED WITHIN
e A BRACKETS FOR INFORMATION ONLY.
MATL. MARK i
o SR 4.100/ INDICATES THE CASTINGSURFACES MUST BE OF HIGH QUALITY
WITHOUT SURFACE UNEVENNESS.
5. UNSPECIFIED CASTING RADIOUS R3 MAX..
< 7, %7 (X) 6. @ THIS MARK INDICATES THE SURFACES TO BE MACHINED.
Zo %500 | &
—~ 8 1840 7. HEIGHT OF CASTING LETTERS 20mm.
N o
Q o 20 PUNCH MELT NO 8. CASTING SHALL COMPLY WITH THE REQUIREMENTS OF LATEST
‘%’ (2580i - . 90 APPLICABLE QUALITY WORK INSTRUCTIONS PROCEDURE IN ALL RESPECTS.
N
’73// 142+1(50 I 130 % 9. CAST MATL. MARK "WCB” FOR A216 WCB AND "CF8M” FOR A351 CF8M MATL.
g ' "CF8” FOR A351 CF8 MATL.
48 3
g X X
&
e
r 0 |
M N\ <
© B A351 CF8 2.V.ND79.14154R
03 | CASTING CERTIFY S 461 44 = 19003 343 oooo| 006
4 o A351 CF8M 2.V.ND61.14154R
f — SH —
e \ X 02| CASTING CERTIFY 0] 44 92 203 312 oooo| 208
2NV.NC76.14154R
43042 \ 24442 01| CASTING - A Eknry |NORMALSED| 10 | 44 | - 92 201 688 0000] 006
A l RAISED FLAT SURFACE TO iL DESCRIPTION MATL CODE [MATL SPECN HEAT SCRAP NWETT GRV?TSS DRAVING Mo ITEM
SECTION—BB A_HEIGHT OF 3mm FOR > TREATMENT [SORT | (4q) | (kg) COMPONENT CODE No
PUNCHING DETAILS
= > TYPE OF PRODUCT
m% oy OR NAME OF
@ 8<% | CUSTOMER/PROJECT
[t~ Bal
co.%ge T NAME SIGN DATE _[NO.OF
cHoSE | [EEmEE bR |A.S.PANDY 28.09.07| VAR.
258735 #51 BHARAT HEAVY ELECTRICALS LTD., T R RMURTHY
gg—' £5 14, UNIT: HIGH PRESSURE BOILER PLANT. CHD |- 28.09.07
Sans5o | 365-120 TIRUCHIRAPALLI 620014. ApPD [P-BOOMINATHAN 28.09.07
REV] DATE  |ALTERED AMARIMUTHU | € §§§§ DEPT SCALE WEIGHT (KG). | REFERENCE INFORMATIONS No. oF
03 |20.12.14|cHD & APPD MS & SSK 205285 > CODE / 6‘@* NTS 44 CAD REF.C214154R
ZONg] To4uoER 320
%, SL. No 03 INCLUDED z g"é%g% TITLE CARD  PRAWING NO. REV
> 2 o CODE
A : 288s3z|  YOKE CUM BONNET 2-V—0000—14154R|03
A 98 CoTozEs (10"=C150—GV—MO) U 01
1 2 3 4 5 6 7 8  Size A2




1 2 S 4 S 6 7 8

d991¥1—-0000—A—C
'ON_ONIMVYQ

ALL DIMENSIONS ARE IN MILLIMETRES. FOR TOLERANCES OF UNTOLERANCED DIMENSIONS DURING MANUFACTURE REFER RELEVANT QCP / QP

100
SECTION — AA +1 7/
284
+1
Py 218
186 5 NOTE
92.0 o 190 < 01. NECESSARY MACHINING ALLOWANCES HAVE BEEN ADDED
0 | | EN 0 ON ALL MACHINABLE SURFACES.
| ® i 10
02. WINDICATED CASTING SURFACES SHALL BE OF HIGH
@ +1 « -2 ~ QUALITY WITHOUT SURFACE UNEVENNESS.
81.8 155.0 © .
i = | R4 03. FINISH MACHINED DIMENSIONS ARE INDICATED WITHIN
/ B B . S BRACKETS FOR INFORMATION ONLY.
0 = = r)/ = =
D Qs / < S 214 y N = 04. LETTERS— BHEL,SIZE,MATL.& SUPPLIERS CODE ARE TO BE
R \ 5 § ~ 12 0 R CAST IN THE INDICATED ZONE.
g /\ - 9 E 05. CASTING SHALL COMPLY WITH THE REQUIREMENTS OF
|| w % o ™ - APPLICABLE SPECIFICATION.
o A
o —
o o % 06. UNSPECIFIED CASTING RADII = R2 TO R3
o o 2Q o‘l—' < x R P
ol §o o o - “ 07. HEIGHT OF CASTING LETTERS = 12 mm
N o o —
o = . . s _ _ 08. @ INDICATES SURFACE TO BE MACHINED.
§ s = | 09. HEAT TREATMENT FOR ASME 995 CD3MN AS PER ASME STANDARD
s | | | . ASME—995 TABLE 1
. ) (HEAT TO 2050°F [1120°C] MINIMUM FOR SUFFICIENT TIME TO HEAT
2 T = 3 CASTING UNIFORMLY TO TEMPERATURE AND WATER QUENCH, OR THE CASTING
O b
L 109/ gl . & MAY BE FURNACE COOLED TO 1850°F [1010°C] MINIMUM, HOLD FOR 15 MIN
X
© MINIMUM AND THEN WATER QUENCH. A RAPID COOL BY OTHER MEANS MAY BE
A Z M N EMPLOYED IN LIEU OF WATER QUENCH.)
o \ R62 :
& 20(15) w 945 SPEC|A|_ NOTE
45(39) [® 44 01. GUIDE BAR DIMENSIONS TO BE MAINTAINED WITHIN THE TOLERENCE INDICATED.
VIEW — P VIEW — Q 02. BOTH GUIDE RIBS TO BE COPLANAR AND TRUELY VERTICAL.
&) X
413.042 (403.2)
Al | W
| BHEL
B 6
b _| _\\ 150 | B
|
|
— X
MATL.MARK SUPPLIER'S CODE INSPECTION SEAL
A MELT _NUMBER
_____ — SA 351 CF3M 2.V.NP81.14166R
jl_ n CF3M 05 CASTING - ATTEST SH - 38.0 - 922038790000 001
_ SA995 GR.CD3MN _ _ 2.V.NP53.14166R
: CD3MN 04 CASTING ATTEST REFER NOTE 38.0 922035830000 | °°"
SA 351 CF8 2.V.ND72.14166R
: CF8 03 CASTING - ATTEST SH - 38.0 - 922033380000 001
— — | — _ SA 351 CF8M _ _ 2.V.ND10.14166R
: T CF8M 02 CASTING ATTEST SH 38.0 922031600000 001
A _ SA216 WCB _ _ 2.V.NC24.14166R
A : wCB 01 CASTING ATTEST NR 38.0 922016950000 001
* St HEAT scrRAp| NET |GROSS| DRAWING No ITEM
: MATL.MARK N o. DESCRIPTION MATL CODE I MATL SPECN TREATMENT | SORT (H) (|‘(”9T) COMPONENT CODE No
______ _1J ] g o TYPE OF PRODUCT
P. <
N REV| DATE |ALTERED R-P.SINGH zchy OR NAME OF
04 |03.08.19 |CHD & APPD SSK & KRS | 2T 4 .
Sm3cy CUSTOMER /PROJECT
c2 L2 /i DRN | M.SRINIVASAN 28.08.07 :
ST @ BHARAT HEAVY ELECTRICALS LTD., my———" os
go—=> 14 UNIT: HIGH PRESSURE BOILER PLANT. CHD .08.
£ aﬁ 53 365—120 TIRUCHIRAPALLI -62001 4. APPD | M-RAJAKUAMR 98.08.07
B REV| DATE |ALTERED R.P.SINGH REV| DATE |ALTERED A.MARIMUTHU REV | DATE ALTERED M.S -E_,-QC_TQ.TT—O DEPT VL SCALE WEIGHT (KG). REFERENCE INFORMATIONS N&M%F
03 |05.03.19|CHD & APPD SSK & KRS |02 (27.2.14 |CHD & APPD MS & SSK 01 | 20.06.13 [CHD & APPD SSK & KRS g‘(g% § S 2 / 6@ -
~ONE =% g |CODE 38.0 CAD :C214166R
SL.No.04 INCLUDED St-No-03 INCLUDED. SL.NO. 02 INCLUDED Z guggg TITLE CARD ~ DRAWING NO. REV
NOTE No.09 INCLUDED 5 §§ - > BODY CODE
OovIazs ( 6" — C150 — BW ) U 01 Z_V_OOOO_141 66R 04

Size A2




1 2 3 4 S 6 7 8
d1/L1v1=0000=A=¢ 840(245) 8127 ALL DIMENSIONS ARE IN MILLIMETRES. ~ FOR TOLERANCES OF UNTOLERANCED DIMENSIONS DURING MANUFACTURE REFER RELEVANT QCP / QP
‘ON ONIMVYd Q ® |
(7 ~~ Y |
S |
/ rAO % /
\ R33 gl S SECTION AA
7 L (2
A R12 ) ]
TYP.
A LLL A 270 u
Q ~ NOTES=
47,5 47,5 X 4 01. NECESSARY MACHINING ALLOWANCES HAVE BEEN ADDED
X ON ALL MACHINABLE SURFACES.
— 55 55 — 115 02. PERMISSIBLE DEVIATIONS OF NON TOLERANCED CASTING
12 DIMENSIONS REFER APPLICABLE TDC
| = =
978.0 03. FINISH MACHINED DIMENSIONS ARE INDICATED WITHIN
22 BRACKETS FOR INFORMATION ONLY.
¢35(;¢45) 5- —~ 04. LETTERS—- BHEL,SIZE,MATL.& SUPPLIERS CODE ARE TO BE
R24 e w’\ E CAST IN THE INDICATED ZONE.
)< TP, D) R18
& S 05. CASTING SHALL COMPLY WITH THE REQUIREMENTS OF
| M
o E R33 o APPLICABLE TDC
~ A NE, |
M 0 ~ 06. UNSPECIFIED CASTING RADII = R3 TO RS
(@)
3 ] B % 07. HEIGHT OF CASTING LETTERS = 15 mm
RTD <+ RA BHEL 08. X INDICATES SURFACE TO BE MACHINED.
2 o 6 — C150 10
VA — /] <& . Y x 09. %NDICATED CASTING SURFACES SHALL BE OF HIGH
f@ = g | MATL. MARK QUALITY WITHOUT SURFACE UNEVENNESS.
7 - N s
g - = | o0 SUPPLIER'S CODE 10. HEAT TREATMENT FOR ASTM 995 CD3MN AS PER ASTM STANDARD
© 367 N MELT. No. ASTM—995 TABLE 1
INSPECTION SEAL (HEAT TO 2050°F [1120°C] MINIMUM FOR SUFFICIENT TIME TO HEAT
¢85'O| +8 P2 CASTING UNIFORMLY TO TEMPERATURE AND WATER QUENCH, OR THE CASTING
R4 12 o R4 \\6 MAY BE FURNACE COOLED TO 1850°F [1010°C] MINIMUM, HOLD FOR 15 MIN
é) L § < MINIMUM AND THEN WATER QUENCH. A RAPID COOL BY OTHER MEANS MAY BE
= ! < EMPLOYED IN LIEU OF WATER QUENCH.)
:)5 |/ | "
/ N L £ — + 11. # MARKED ITEMS IGC TEST SHALL BE CONDUCTED
92 R ol |20
186
190
284 +1
A351 CF3M 2.V.NP76.14171R
CF3M 06 CASTING - CERTIFY SH = 1173 - 57703 850 0ooa | 7
# A351 CF8 2.V.U937.14171R
CF8 05 CASTNG - CERTIFY SH T |73 T [ez 203 750 o000 | °Y7
A995 Gr.CD3MN 2V.NP33.14171R/1
CD3MN 04 CASTING - ERTIY | REFER NOTE = 1173 - oy 205 282 00001 07
A351 CF8 2.V.ND72.14171R
Cr8 03 CASTNG - CERTIFY SH T | V3| T [z 203 341 o000 | O
- REV| DATE |ALTERED R.P.SINGH _ A351 CF8M _ _ | 2V.ND10.14171R/1
07 |30.05.19|CHD & APPD SSK & KRS crev 02 CASTING CERTIFY SH 17.3 92 203 161 0000 | O’
A216 WCB 2.V.NC64.14171R/1
WCB 01 CASTING - CERTIY NORMAUSED | = [ 17.3 | - (ooo—oon o 007
SL. No. 06 INCLUDED CROSS ;
l MATL MARK* il‘: PESERIFTION WATL CODE \MATL SPECN TREHAETAMTENT SscoRRATP (NvI:E;T) (l!lgT) DOZD:P:N;J:::;ODE ILEM
-~ TYPE OF PRODUCT
REV| DATE |ALTERED R-P.SINGH REV| DATE |ALTERED R.P.SINGH REV| DATE |ALTERED T.SANGEETHA égé‘q_ OR NAME OF
1 06 | 12.12.18|CHD & APPD SSK & KRS | 05 |25.01.18|CHD & APPD SSK & KRS | 04 |14.06.17|CHD & APPD SSK & KRS | 2%+ _°
s E-—ﬁ CUSTOMER/PROJECT
S SL. No. 05 INCLUDED FOR SL.NO.04 MATERIAL SPECIFICATION cs ExP
2> NOTES No. 11 INLCUDED CHANGED TO CD3MN FROM 6A SL.No. 04 INCLUDED CET MLSRINVASAN SICN DATE NGO
c> 0c 7/ DRN . 03.09.07 | VAR.
| NOTE SL.NO.10 HEAT TREATMENT S%8% 4 /777 BHARAT HEAVY ELECTRICALS LTD.,
PROCESS REVISED 58hEs 4. UNIT: HIGH PRESSURE BOILER PLANT. cHp | P-BOOMINATHAN 03.09.07
E Eg ‘5_8 365—120 TIRUCHIRAPALLI -62001 4. APPD | M-RAJAKUMAR 03.09.07
REV| DATE |ALTERED MARIMUTHU REV| DATE |ALTERED MARIMUTHU REV| DATE |ALTERED M.S .Eé’%g—c DEPT SCALE WEIGHT (KG). | REFERENCE INFORMATIONS No. oF
O+ .
251 03 |27.12.14|CHD & APPD MS & SSK 02 [21.08.14|CHD & APPD MS & SSK | 01 [20.06.13|CHD & APPD SSK & KRS | 2052 6 2 oos / 6@ NTS REF. TABLE
SECTION — XX ZONE TLWPER 320 CAD:C214171R
Z oo E
46 SL.No. 03 INCLUDED DIMENSION 37.5 INCLUDED. SL.No. 02 INCLUDED o E§ 338 TITLE %ACI)?DDE PRAWING NO. REV
=S 3
235,80 YOKE CUM BONNET
< o —\/ — J—
DCP: 801794 SoTd8ss (6-C150) U 01 2—V—-0000—-14171R |07
2 3 4 5 6 7 8 Size A2




1

S

6
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3

404y 1 —0000—A—¢

‘'ON ONImMVdd

|C
|

874 (9864)

&

@712

+3
9632 0

SECTION—AA

&

70

I p12.0

2610
$500-3

+3
534

.
+2
28.60

R317
SLOPE 1:20(2°51 '44”)

+1
5493

+2
626 o (620)

ALL DIMENSIONS ARE IN MILLIMETRES.

SECTION—BB +1

552 0

36

FOR TOLERANCES OF UNTOLERANCED DIMENSIONS DURING MANUFACTURE REFER RELEVANT QCP / QP

NOTE

)

50

R800

355

70
(149.6)

140

120

(1097)

R80g

340

s

260

SECTION—=CC

104

0

i —_—

S

VIEW-P

BHEL
MATL. MARK "
300

22

SUPPLIER'S CODE

MELT No.

02.

03.

04.

05.

06.
07.
08.
09.

o

1. NECESSARY MACHINING ALLOWANCES HAVE BEEN ADDED
ON ALL MACHINABLE SURFACES.

DIMENSIONS REFER APPLICABLE TDC

BRACKETS FOR INFORMATION ONLY.

APPLICABLE SPECIFICATION.

UNSPECIFIED CASTING RADII = RS

FINISH MACHINED DIMENSIONS ARE INDICATED WITHIN

HEIGHT OF CASTING LETTERS = 30 mm
&) INDICATES SURFACE TO BE MACHINED.

QUALITY WITHOUT SURFACE UNEVENNESS.

* SPECIAL NOTE

PERMISSIBLE DEVIATIONS OF NON TOLERANCED CASTING

10
\%NDICATED CASTING SURFACES SHALL BE OF HIGH

THE EMBOSSING OF BHEL, MATL. MARK, RATING & SIZE SHALL BE
DONE STRICTLY AS PER THE SEQUENCE SHOWN IN VIEW-P

CASTING SHALL COMPLY WITH THE REQUIREMENTS OF

01. GUIDE BAR DIMENSIONS TO BE MAINTAINED WITHIN THE TOLERENCE INDICATED.
02. BOTH GUIDE RIBS TO BE COPLANAR AND TRUELY VERTICAL.

wC9

02

CASTING

92 201 745

ASTM A217
WC9— ATTEST

NORMALISED &
TEMPERED

2.V.NE97.14220R/1

92 201 745 0000

001

WCB

01

CASTING

92 201 744

ASTM A216
WCB— ATTEST

NORMALISED

2.V.NE96.14220R/1

92 201 744 0000

001

MATL.MARK

x| sL

N o.

DESCRIPTION

MATL CODE

MATL SPECN

HEAT

TREATMENT

SCRAP
SORT

GROSS

wT
(kg)

DRAWING No

COMPONENT CODE

ITEM
N o

REV
01

DATE ALTERED M.SRINIVASAN

28.09.12 |cHD & APPD SSK & KRS

ZONE

DIMENSION TAPER 5' INCLUDED.

DCP:801396

It must not

be used directly or indirectly in any
way detrimental to the interest of

document is the property of BHARAT
the company.

CAUTION: The information on this

HEAVY ELECTRICALS LTD.

TYPE OF PRODUCT
OR NAME OF
CUSTOMER/PROJECT

365—-120

4 e F e

BHARAT HEAVY ELECTRICALS LTD.,
UNIT: HIGH PRESSURE BOILER PLANT.

TIRUCHIRAPALLI -620014.

DRN

NAME
M.SRINIVASAN

SIGN

DATE
24.03.08

CHD

P.BOOMINATHAN

24.03.08

APPD

M.RAJAKUAMR

24.03.08

NO.OF
VAR.

DEPT
VL
CODE
320

=1

SCALE

NTS

WEIGHT (KG).

REF. TABLE

REFERENCE INFORMATIONS

CAD :C214220R

NO. OF
ITEMS

TITLE

BODY

( 227 - C300 — BW )

CARD
CODE

U 01

DRAWING NO.

2—V—-0000—-14220R

REV

01

S

8 Size A2




1 2 4 S ¢) 7 3
MESTHL=0000-A-T 0 onyase ALL DIMENSIONS ARE IN MILLIMETRES.  FOR TOLERANCES OF UNTOLERANCED DIMENSIONS DURING MANUFACTURE REFER RELEVANT QCP / QP
SECTION — AA B -
! SECTION — BB
. $70(986)
g $143 <
N o -
© (o}
X
| |
7
\%
2 7 B | ~
i Y
|
® "
p157 ™
22 ' 3
CAST Py 94 94 ~
300 ~
SHEL MATL. MARK * | N
LUNCH SUPF;LIER’S CODE o~
MELT No. +
?1 |
77 "
|
T
~
el I
~
fe]
b &
©
& +3
$632 O
0874(9864)
|
B NOTE
01. NECESSARY MACHINING ALLOWANCES HAVE BEEN ADDED
ON ALL MACHINABLE SURFACES.
02. FOR PERMISSIBLE DEVIATIONS ON NON TOLERANCED CASTING
DIMENSION REFER APPLICABLE QUALITY PROCEDURE.
03. FINISH MACHINED DIMENSIONS ARE INDICATED WITHIN
BRACKETS FOR INFORMATION ONLY.
04. LETTERS— SIZE,MATL.& SUPPLIERS CODE ARE TO BE
CAST IN THE INDICATED ZONE.
05. CASTING SHALL COMPLY WITH THE REQUIREMENTS OF
APPLICABLE QUALITY PROCEDURE.
06. UNSPECIFIED CASTING RADII = R5
07. HEIGHT OF CASTING LETTERS = 25 mm
08. X INDICATES SURFACE TO BE MACHINED.
- 3 ASTM A217 | NORMALISED & 2.V.NE97.14233R /01
9 wco 02 CASTING 92 201 752 |pog— CERTIFY|  TEMPERED - | 3300 52 201 752 o000 O
ASTM A216 2.V.NE96.14233R /01
A WeB 01 CASTING 92 201 751 |yop- oprmiry| NORMALSED | - | 330.0 > 701 75 o005 O
R DESCRIPTION | MATL CODE HEAT scrap| NET |ORDSS| DRAWING No ITEM
MATL.MARK N o. WATL SPECN TREATMENT | SORT (“) COMPONENT CODE No
e TYPE OF PRODUCT
<02
m%c G5 OR NAME OF
cH8 .
«mg b CUSTOMER /PROJECT
§5_ %8 NAME SIGN JORTE TNOOF
>~ 0c ) .03. .
§84%, ﬁ" BHARAT HEAVY ELECTRICALS LTD., [PRr—MSRRASA
085S 4/ UNIT: HIGH PRESSURE BOILER PLANT. CHD | P-BOOMINATHAN 24.03.08
£8950 | 365-120 TIRUCHIRAPALLI -620014. APPD | M.RAJAKUMAR 24.03.08
o< _
REV 22/;2512 ALTERED 'géSKngvﬁsR/;N .nggg [ oEPT / SCALE WEIGHT (KG). | REFERENCE INFORMATIONS No. or
01 [28.09.12 |CHD & APPD o525 2 6@
ZONE £~§%.§§ COPE 300 NTS REF TABLE CAD :C214233R
DRAWING CONVERTED INTO AUTOCAD. gégggg TITLE CARD _ DRAWING NO. REV
2Ex 208 CODE
280,50 BONNET
<oWo 0 _\/_ _
DCP:801396 OovIaszss ( 99”_C300 ) U 01 2 V OOOO 14233R 01
1 2 4 5 6 7 8 Size A2




1 2 3 4 o) 6 ‘ 7 8
4Gy 1 —0000—A—C B C ALL DIMENSIONS ARE IN MILLIMETRES.  FOR TOLERANCES OF UNTOLERANCED DIMENSIONS DURING MANUFACTURE REFER RELEVANT QCP / QP
| . .
100 100
72(76)
SECTION — AA SECTION — BB ~ ~ 25
X - - gr“
©
NS
o ~
v 0]
X
22
—~ | 300
§ MATL. MARK *
= SUPPLIER’S CODE
Q &
M o
/ /\ - NOTE
7
// / \\ 01. NECESSARY MACHINING ALLOWANCES HAVE BEEN ADDED
/ \ ON ALL MACHINABLE SURFACES.
/ \
8 / \\ . 02. FOR PERMISSIBLE DEVIATIONS ON NON TOLERANCED CASTING
o ,I % \\ g DIMENSION REFER APPLICABLE QUALITY PROCEDURE.
ﬁ_
C V) o 03. FINISH MACHINED DIMENSIONS ARE INDICATED WITHIN
_ _ _ 7 _ _ _ \Cj o BRACKETS FOR INFORMATION ONLY.
S8
o cC\JJ 04. LETTERS- SIZE,MATL.& SUPPLIERS CODE ARE TO BE
oL © | " CAST IN THE INDICATED ZONE.
()] | |
\\ II gi 05. CASTING SHALL COMPLY WITH THE REQUIREMENTS OF
\ ; / n APPLICABLE QUALITY PROCEDURE.
\
H@z 06. UNSPECIFIED CASTING RADII = R3 TO R5
o
N 07. HEIGHT OF CASTING LETTERS = 8 mm
08. X INDICATES SURFACE TO BE MACHINED.
+
5 60 CAST
= | BHEL
PUNCH
MELT No.
590 32.5
' 140.8(132.8
. (1328)
SECTION — CC
555
520
= ' = ASTM A217 | NORMALISED & 2-V—NE97—14235R/1
wC9 02 CASTING 92 201 747 |\weo— oERTIEY|  TEMPERED - 214 = sz 201 75 0000 1 07
] ASTM A216 2-V-NE96—14235R /1
: WCB 01 CASTING 92 201 746 |\wog— oprmiFy| NORMALISED - 214 ~ Tz 30m 776 00001 °7
i MATL.MARK No. DESCRIPTION MATL CODE [MATL SPECN TREATMENT | sorT (v;;) (I‘<”gT) COMPONENT CODE No
QS”/\ - s TYPE OF PRODUCT
<o
3 B @j \ B | / /_/_ﬂ of LESOSs OR NAME OF
S — £@m 2% | CUSTOMER/PROJECT
A —~ 7 A 5“5;—3 9 o) NAME SIGN DATE  [NO.OF
) c2 . 0% i DRN | M.SRINIVASAN 24.03.08 | VAR.
.5_35'9"6“, ﬂ[/l BHARAT HEAVY ELECTRICALS LTD.,
5 65 £g 4 UNIT: HIGH PRESSURE BOILER PLANT. CHD | P.BOOMINATHAN 24.05.08
' 5 a0 5 9 365-120 TIRUCHIRAPALLI -620014. APPD | M.RAJAKUMAR 24.03.08
REV| DATE ALTERED RAVI PRATAP SINGH Egé%a DEPT VL SCALE WEIGHT (KG). REFERENCE INFORMATIONS No. oF
01 [23.10.17[CHD & APPD SSK & KRS | 2 uf 85 3 / E}@
ZONE ﬁéﬁﬁgg COPE 00 NTS REF TABLE CAD :C214235R
DIMENSIONS 8602 WAS 610 2 %85 [TmE CARD ~ DRAWING NO. REV
=322 ae WEDGE CopE
CoIazs N U 01 Z_V_OOOO_14'235R 01
( 22"-C300 )
2 3 4 5 6 7 8 Size A2




1 2 S 4 S 6 7/ 8

¥G/Z¥ 1 —0000—-A—2 ALL DIMENSIONS ARE IN MILLIMETRES. FOR TOLERANCES OF UNTOLERANCED DIMENSIONS DURING MANUFACTURE REFER RELEVANT QCP / QP

‘ON_ONIMVG
A__|

$425(8415)
$80 = $255
N
| 3 2 |
| |
—~ NOTE
-
| \g/ N | 01. NECESSARY MACHINING ALLOWANCES HAVE BEEN ADDED
/ /( ~ %W ( ON ALL MACHINABLE SURFACES.
N
d e & J
e I - D I 02. FOR PERMISSIBLE DEVIATIONS ON NON TOLERANCED CASTING
Qﬂ’ < DIMENSION REFER APPLICABLE QUALITY PROCEDURE.
I I 03. FINISH MACHINED DIMENSIONS ARE INDICATED WITHIN
BRACKETS FOR INFORMATION ONLY.
I I 04. LETTERS— SIZE,MATL.& SUPPLIERS CODE ARE TO BE
151 CAST IN THE INDICATED ZONE.
I I 05. CASTING SHALL COMPLY WITH THE REQUIREMENTS OF
A | 160 APPLICABLE QUALITY PROCEDURE.
22
- B -— 35 EO ! 06. UNSPECIFIED CASTING RADIl = R5
§ MATL. MARK 07. HEIGHT OF CASTING LETTERS = 25 mm
L BHEL ' SUPPLIER’'S CODE '
S —_ 08. @ INDICATES SURFACE TO BE MACHINED.
© PUNCH
1680 !
MELT No.
MeLl No. | ?\q/g
| |
fe]
g [
&% '
35 | |
(@]
S & [ & ' '
N
. [ |
g,‘/ 20
N~
© | |
024 | |
252 SECTION—BB
SECTION—CC
ASTM A216 2.V.NE96.14275R/02
01 CASTING 92 201 753 | ycg— cERTIFy| NORMALISED | — | 177 - e300 753 0000 | 027
B (@] S L NET GROSS DRAWING N
- O - HEAT SCRAP 0 ITEM
N Vo DESCRIPTION MATL CODE |[MATL SPECN fREatuenT |soRrt (vli;) (x/gT) COVPONENT CODE Vo
C C e TYPE OF PRODUCT
<o
,E°5% | OR NAME OF
foIaéE*g CUSTOMER /PROJECT
55*4%\:1? T NAME SIGN DATE _ |NO.OF
cx> . o< /e DRN | M.SRINIVASAN 24.03.08 | VAR.
.g%g‘ﬁ o ﬂlf BHARAT HEAVY ELECTRICALS LTD,,
0 80Es 4 UNIT: HIGH PRESSURE BOILER PLANT. CHD | P-BOOMINATHAN 24.05.08
896 365-120 TIRUCHIRAPALLI -620014. APPD | M.RAJAKUMAR 24.03.08
REV| DATE |ALTERED M.SRINIVASAN | REV | DATE  |ALTERED M.SRINIVASAN Egégg DEPT L SCALE WEIGHT (KG). | REFERENCE INFORMATIONS No. OF
02 |28.09.12 |CHD & APPD SSK & KRS 01 [30.12.09 |CHD & APPD M.RAJAKUMAR o5 0 5 E‘ / 6‘@’ NTS REF TABLE
ZONE] = msEg [COPF CAD :C214275R
SECTION—AA DIMENSION 8255 WAS $220 AND DIMENSION 6425 (#415) WAS 9355(¢347) | Z sY oS E [T CARD __DRAWING NO. REV
DIMENSION 35 INCLUDED. E %E ‘320 YOKE CODE
i [0]
DCP:801396 551835 , U 01 2—V—-0000—14275R |02
’ DCP:801016 (1 22"-C300 )

1 2 3 4 5 6 7 8 Size A2




1 2 3 4 5 6 7 8
C|9Z917 L_OOOO_/\_Z ALL DIMENSIONS ARE IN MILLIMETRES. FOR TOLERANCES OF UNTOLERANCED DIMENSIONS DURING MANUFACTURE REFER RELEVANT QCP / QP
"ON ONIMYYQ
SL AMATL. [ DIMENSIONS APPLICABLE SL SMATL. [ DIMENSIONS APPLICABLE L SMATL. DIMENSIONS APPLICABLE
No. | DRAWNG NUMBER | MATLSPECN."yiioq | MATERIAL CODEWL (ko) (=T~ VALVES No. | DRAWING NUMBER | MATLSPECN. | “Uicr | MATERIAL CODEWL(kg) =T 1= VALVES No. | DRAWING NUMBER | MATLSPECN. | 'Viiol | MATERIAL CODE|Wt.(kg) ———1— =T~ — VALVES
01 |2-V—N025-14526P |, 102 A105 |92 201 913 | 062 | 98 | 70 | 23 | 3"_150c—qv 27 |2-V—F535-14526P | /M82 F22CL3.1 o0 | 92 201 939 | 5.88 | 232 | 184 | 50 | 8"—600C—GV 53 |2-v—U577-14526Pp | 2182 F316. | F345 | 92 203 412 | 059 | 95 | 71 | 24 | 3—150Cc—FV
NR, CERTIFY : NT, CERTIFY : SH, CERTIFY :
A105 , A105 ; A182 F316. N
02 [2-V-NO33-14526P |\ 020y | A105 |92 201 914 | 1.06 | 132 | 94 | 20 | 47-300C—GV 28 |2-V-F506-14526P |1 0%cerey | A105 | 92 201 940 | 7.0 284 | 232 | 44 | 10"—600C—GV 54 [2-V-US78-14526P | &\ “peRyey | F316 | 92 203 413 | 35 195 | 142 | 32 | 67=300C—FV
A105 , A182 F22CL3. A182 F316. N
03 [2-v-N001-14526P |1 %%cerey | A105 [92 201 915 | 1.90 | 178 | 145 | 30 | 6"-150C—GV 29 |2-V-F536-14526P | /\'O2 L2805 Fa2 | 92 201 941 | 7.0 284 | 232 | 44 | 10-800C—GV 55 [2-v-Us62-14526P | &1B20318 | F316 | 92 203 414 | 25 277 | 249 | 27 [10"—150C—GV(ECO)
VY A105 ., VI A105 N V. A182 F316. 12"—150C—GV(ECO)
04 [2-v-N003—14526P |1 0%cerey | A105 |92 201 916 | 270 | 232 | 195| 298 | &"-150C—GV 30 [2-V-F507-14526P |t 0%cerey | A105 | 92 201 942 | 87 336 | 284 | 46 | 12°—600C—GV 56 [2-v-U563-14526P | &B2 0318 | F316 | 92 203 415 | 6.8 335 | 299 | 30 [2.7100C"SVESS)
Ve A105 ., Ve A182 F22CL3. N IV A182 F316. 6"—150C—GV(ECO)
05 [2-v-N057-14526P |1 %%cerey | A105 |92 201 917 | 3.63 | 286 | 246 | 28 | 10"-150C-GV 31 [2-v-F537-14506P | }'O2L2ECH5| P22 | 92 201 943 | 87 336 | 284 | 46 | 12°-600C—GV 57 |2-v-use4—14526p | &41B2 0310 | F316 | 92 205 416 | 1.44 | 174 | 146 | 26 | ET10C7OVECO)
VY A105 N IV A105 N IV A182 F316. 8"_150C—GV(ECO)
06 [2-V-NO41-14526P | (10%ccrey | A105 |92 201 918 | 440 | 338 | 297 | 298 | 12"-150C-GV 32 [2-V-N316-14526P |1 0%cerey | A105 | 92 201 944 | 10.6 | 390 | 325| 38 | 14”-150C-GV 58 |2-V-U565-14526P | &1B2 318 | F316 | 92 203 417 | 2.2 208 | 198 | 28 |3,71500"SVECO)
A105 , A105 . A182 F316. .
07 [2-V-N017-14526P |1 %%cerey | A105 |92 201 919 | 250 | 188 | 145 | 30 | 6"-300C—GV 35 [2-V-N350-14526P | 0%cerey | A105 | 92 201 945 | 10.3 | 431 | 375| 38 | 16”-150C-GV 59 [2-v-U566-14526P | &iB2 318 | F316 | 92 203 418 | 35 285 | 250 | 30 |10"-300C—GV(ECO)
A105 , A105 . A182 F316. .
08 [2-v-N089—14526P |1 0%cerey | A105 |92 201 920 | 35 | 242 | 195| 29 | §"-300C-GV 34 [2-V-N575-14526P |1 0%cerey | A105 | 92 201 946 | 131 | 482 | 425| 42 | 18”-150C-GV 60 |2-v-Us68-14526P | 41820318 | F316 | 92 205 419 | 0.98 | 102 | 60 | 27 | 3°-600C-GV
A105 , A105 . A182 F316. .
09 [2-V-N0B5-14526P |1 0%cerey | A105 |92 201 921 | 524 | 302 | 246 | 29 | 10"-300C-GV 35 [2-V-N224-14526P |1 0%cerey | A105 | 92 201 947 | 161 | 535 | 475 | 44 | 20"-150C-GV 61 |2-v-Us69-14526P | 41820318 | F316 | 92 205 420 | 5.9 232 | 184 | 50 | 8"-600C—GV
A105 , A105 . A182 F316. .
10 |2-V-N105-14526P | (102 o | A105 |92 201 922 | 5.0 | 348 | 207 | 29 | 12"-300C-GV 36 [2-V-N799-14526P |1 0%cerey | A105 | 92 201 948 | 211 | 640 | 575 | 44 | 24”-150C-GV 62 |2-v-U570-14526P | 41820318 | F316 | 92 203 421 | 70 284 | 232 | 44 | 10"-600C—-GV
A182 F22CL3. N A105 N A182 F316. N
11 |2-v-N297-14526p |82 L28CL3- | Fag 192 201 923 | 1.06 | 132 | 94 | 20 | 4"-150C-GV 37 [2-v-N435-14526P | (1 0%ccrey | A105 | 92 201 949 | 7.9 371 | 321 | 38 | 14"-300C—GV 63 |2-v-Us71-14526P | 41820318 | F316 | 92 203 422 | 87 336 | 284 | 46 | 12"—600C—GV
A182 F22CL3. ., A105 N A182 F316. N
12 |2-v-N306-14526P (\(BZLZACL3 | P22 |92 201 924 | 1.9 178 | 145| 30 | 6"—150c—GvV 38 [2-V-N436-14526P |1 0%corey | A105 | 92 201 950 | 125 | 425 | 371 | 48 | 16”-300C-GV 64 |2-v-Us79-14526P | L1820318 | F316 | 92 205 424 | 093 | 128 | 96 | 21 | 4>-150C-FV
A182 F22CL3. ., A105 N
13 |2-v-Na74-14526p \1O2L28CL3- | Fao 192 201 925 | 270 | 232 | 195| 29 | 8"-150C-GV 39 [2-v-N437-14526P |1 0%cerey | A105 | 92 201 951 | 17.3 | 525 | 465 | 48 | 20"-300C-GV
14 |2-V—N305-14526p [A182 F22CL3. | ro5 197 201 926 | 3.63 | 286 | 246 | 29 | 10"—150C—GV 40 |2-V—K904—14526p | A182 F22CL3.1 oo | 99 201 952 | 10.6 | 390 | 325| 38 | 14”—150C—GV
NT, CERTIFY : NT, CERTIFY
A182 F22CL3. ., A182 F22CL3. N
15 |2-v-Nasg-14526p |82 L2803 | P22 |92 201 927 | 0.62 98 | 70 | 23 | 3"_300c—gv 41 |2-v-ko05-14526P | MB2FZ2CL3 Foo | 90 201 953 | 10.3 | 431 | 375| 38 | 16”-150C-GV
A182 F22CL3. N A182 F22CL3. N
16 |2-V-N229-14526P (\IBA.F23CL3- | P22 |92 201 928 | 25 188 | 145 | 30 | 6"-300C—GV 42 |2-V-ko06-14526P | N'B2FZZCL31 F2p | 90 201 954 | 131 | 482 | 425| 42 | 18"-150C-GV
A182 F22CL3. . A182 F22CL3. N
17 [2-v-N230-14526p [\[BZF22005 | P22 |92 201 929 | 35 | 242 | 195 28 | &"-300C-GV 43 |2-V-K907-14526P | 182 FZZCL31 F2p | 90 201 955 | 161 | 535 | 475 | 44 | 20"-150C-GV
18 |2-V—-N304—14526P A&%E&%%& F22 |92 201 930 | 524 | 302 | 246 | 29 10"=300C—GV 44 |2-V—K908—14526P ,@{,S%EE%%QL& F22 | 92 201 956 | 21.1 | 640 | 575 | 44 | 24"_150c—cV
19 |2-V—N309—14526P A&%E&%%& F22 |92 201 931 | 560 | 348 | 297 | 29 12”—300C—GV 45 |2-V—N622-14526P ,@{,S%EE%%QL& F22 | 92 201 957 | 7.9 371 | 321 38 | 14"—3000—qV
A105 . A182 F22CL3. ,
20 |2-V-F502-14506P |\1O%ccrey | A105 |92 201 932 | 0.98 | 102 | 60 | 27 | 3"-600C-GV 46 |2-v-N616-14526P | MB2FZZCL31 F2p | 90 201 958 | 125 | 425 | 371 | 48 | 16"-300C—GV
A182 F22CL3. , A182 F22CL3. .,
21 |2-v-F530-14506P |\1BZE22CL3- | P2 192 201 933 | 0.98 | 102 | 60 | 27 | 3"-600C-GV 47 |2-v-ko09-14526p | MBZFZZCL3| F2p | 99 201 959 | 17.3 | 525 | 465 | 48 | 20"-300C-GV
A105 . A182 FBA CL3 ,
22 |2-V-F503-14506P |\1O%ccrcy | AT05 |92 201 934 | 1.67 | 130 | 86 | 30 | 4"-600C-GV 48 |2-v-F606-14526P |N1O% FOA LS| Fea | 92 201 960 | 7.0 284 | 232 | 44 | 10"—600C—GV
A182 F22CL3. . A182 F6A CL3, ,
23 |2-V-F533-14506P |\'BZE22CL3- | P2 192 201 935 | 1.67 | 130 | 86 | 30 | 4"-600C-GV 49 [2-v-NABO-14526P |NIBZEOACL Fea | 92 201 961 | 5.6 348 | 297 | 29 | 12"—300c—GV
A105 , A182 F6A CL3, .
24 |2-V-F504-14526P |110%ccrc | A105 |92 201 936 | 3.8 184 | 136 | 42 | 6"—600C—GV 50 [2-v-2030-14526P 182 FOA F6A | 92 201 962 | 3.5 195 | 142 | 32 | 6"—300c—FV
A182 F22CL3. . IV A182 FBA CL3. .
25 |2-v-F534-14506P |\1B2L22CLS- 1 ka2 92 201 937 | 38 184 | 136 | 42 | 6"—600C—-GV 51 [2-V-NEB7-14526P \[ELPR, F6A | 92 201 963 | 524 | 302 | 246 | 29 | 10"—300C—GV
A105 . IV A182 F6A CL3. ,
26 |2-V-F505-14506P |\1O%ccrey | A105 |92 201 938 | 588 | 232 | 184| 50 | 8"-600C-GV 52 [2-V-F510-14526P 18[00 0 F6A | 92 201 964 | 8.7 336 | 284 | 46 | 12"—600C—GV
* PUNCH MATL MARK
X
NO
+
'_
N (Y
0
gd -2 Y
+2
oD 0
1. FORGING SHALL BE MADE IN SUCH A WAY THAT — o wer Jevoss
ITEM
MACHINING CAN BE DONE IN THE SPECIFIED oFf | DESCRIPTION | MATL GODE |MATL SPECN| 500 1 (H) o DRAWING No Vo
DIMENSION SHOWN IN_TABULAR COLUMN.
e TYPE OF PRODUCT
o)
2. ® INDICATES THE SURFACES WHICH ARE TO BE m§ €5% | OR NAME OF C S
.—I~0—’
MACHINED FURTHER. = éE% CUSTOMER /PROJECT
Y= Bl
3. FORGING SHALL BE COMPLY WITH REQUIREMENTS 5%_%5 NAVE SioN OATEToF
OF LATEST APPLICABLE QUALITY WORK INSTRUCTIONS. > 9% DRN  |M.SARAVANAN 18.01.10| VAR.
! R BHARAT HEAVY ELECTRICALS LTD.,
gé‘—' =5 UNIT: HIGH PRESSURE BOILER PLANT. CHD | S.SATHEES 18.01.10] -
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ZONE] FLEBEg [C00E 55
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+2 POoR TolERDNCLESB OF UNTolERANCED DIMENSIONS DURING MANUFACTURE BEFER. RELEVANT QCP/@P .
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SECTION._AA B s SECTION_.BB 1003 /’v"/
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F
F r\ \ \ §
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' R
\. e
\ Q \ ‘Q,,\ 01. NECE SSARY MACHINING ALLOWANCES HAVE BEEN
& S ADDED IN THIS DRG. ON MACHINABLE SURFACES.
\\ “‘% \ \\ |
X BN 11 /\ +1.5 v
: Q 2% Q \\ 72__ 0. UNSPECIEIED CASTING RADI R3.RY.
\(\'31 100 =15 03. Iog CASTING SURFACES MuST BE 0F HIGH RUALITY
\\ oo \ - WITHOUT SURFACE UNKVENNESS.
| / 8 ’;- iz 2. \ 04. HEIGHT OF CASTING LETTERS 12MM), €
E ‘ o \\ 65. ® SURFAGES TO BE MAcMHINED.
’ J—= \\ \ 06. FINISH MACHINRD DIMENSIONS PRE INDICATED
\ NITHIN BRRAOKETS, .
Y
& AN " \ \ 07. RISER REMAING ARE ToBE REMOVED SUITABLY.
g \ . 9 \ 08 CASTING SMALL COMPLY WITH REQUIREMENTS
2 P Q OR APPLICABLE TDC -
— V) a7 1 37 — \ \ o . ) .
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SPECIAL NOTE : . ‘
B 0). GUIDE RIB DIMENSIONS To BE MAINTAINED
MNITHIN THR TOLERENCES INDICATED.
02. BOTH GUIDE RIBS TOBE <CopPLANAR RND
‘ \\ TRuELY VERTICAL .
! .
' +
® - 71 - 71 t2 -4C
L c - ;
hY +2 -
s 188 ©° (177.8) : — nE
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B | VIEW. P VIEW.@ R I
B BHEL gypprerts ; , ’
SECTION. CC y ek S
150 L MELT Ne . %~-,-.;‘.;.m,,g,_,.,,.._s
MATERIAL MARK _—" - .
_ L o1. | 92027056 ASTM A216 WwWcC8 A2i6  WCB NO73 8
B 2.V_NO73.. 03"0’8/03 NORMALISED : .
. sL MATL. CODE MATL MARK .
MATL. SPECN. TYPE MO |
NO.[ cASTING DRG. NO TO BE CAST. |
)
€ _ )
s BHARAT HEAVY ELECTRICALS LTD.,
N\ BOILER PLANT UNITy, TIRUCHIRAPALLI-14 -
REV-|DATE | ALTD - - {REV| DATE _ZALTD—T;’"T'ZTE-—f.— FIRST ANGLE SCALE DF é'v;j&"?* 552 «Z)\‘F:mmme % _|TOTAL NET WTIKG)| 141
. 04 o i[cdpgarep= "] 0.3(98.2.97|CHO.Z4PPD " @ NTS kR [ o ros e
q S / ) ' i ] _‘G B . App}?{l\}én JE kumar
- TS - LSRN W4 e -
\‘T NOTES UPDATED ALL DIMENSIONS IN MILLIMETRES |pATE | 03 11 89 NEW_/OLD DRG. NO. I
| REFEQ DCEN.CS: o 662, ) TITLE A «\\ -
- : - : CAUTION o g | . d
) " ¢ | ; 50.150 cLass” AR T
A A A R [aorrce B Ry zZ};/Ew arenen Koy (LRY T O ooy o BO DY 50-150 e "I\
02 : APPD- e cHECKED Bl SHARAT MEAVY ELECTRICALS LTD.. | .~ & .} : -
08.2596 | CHD4 A’ . : W BOILER PLANT UNIT, TIRUCHY-14 ot e REVISION
HYD. TEST PR NOTE ) Nor@ No. 10 MODIFIED. ANO SHALL NOY BE USKD WITHOUT rixin | 5 o i
DECETED. - 2) NOT& No. {1, ADDED . Ff)fﬂpl\:g:sl’A:T THENR::OF FOR ANY OTHER 2 - V N 073— 034' OIR O 3
REFER DCN- C50577 9 ben-Ng. 870372 N FURPOSE THAN ride synICH 1T 13 SNy ~V-NYIO & | VS
: » . - - :
8 i 6 1 3 | 4 Ji 3 | 2 1 o
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CORPORATE DRG ID
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iCORPOF{ATE DRG | T > . - ; ;
X Y, -_ — A\ ALL DIMENSIONS ARE IN MILLIMETRES. FOR TOLERANCES OF UNTOLERANCED DIMENSIONS DURING MANUFACTURE REFER RELEVANT CP P
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BHEL / 3
32 /
150 / 73.7
¢ WeB ! /
PUNCH MELT NO. / |
2100 ?
\. / {
s 3 NOTES:
Yy )
! / 1.CASTING SHALL COMPLY WITH THE REQUIREMENT OF
/ LATEST APPLICABLE QUALITY PROCEDURE IN ALL RESPECTS.
/ 2. NECESSARY ALLOWANCES HAVE BEEN ADDED ON ALL
/ MACHINABLE SURFACES.
/ 3. PERMISSIBLE DIMENSIONAL DEVIATIONS OF CASTING
@ / | SURFACES REFER LATEST APPLICABLE QUALITY PROCEDURE
8 4. FINISH MACHINED DIMENSIONS ARE INDICATED WITHIN
b s Rl / BRACKETS FOR REFERENCE ONLY.
/ &S &S : 5. UNSPECIFIED CASTING RADHI 3-5mm.
) ) / / L/ 5 X \ 6. (X SURFACE TO BE MACHINED.
l ? = ) 7. HEIGHT OF CASTING LETTERS 20mm.
Ue]
/) s
0y
180 200
230
b A216 WCB, R 200
922011790000 CERTIFY
No HEAT SCRAP| NET |GROSS ITEM
OFF DESCRIPTION MATL CODE [MATL SPECN TREATMENT SORT (ﬁ;) (:Ig'l) ODRAWING No No
o TYPE OF PRODUCT
< 02
,256% | OR NAME OF
EF 8<% | CUSTOMER/PROJECT
§5 %5 — NAME SIGN DATE |NO.OF
204 (Weryar) : A
5" O V.BAIRAVAN Kot~ | -.4.99| VAR
§§65e | |{m| BHARAT HEAVY ELECTRICALS Lrp, P2 R
gg-ﬁf 7} UNIT HIGH PRESSURE BOILER PLANT. cHD_|R.L.NARAYANAN| & tprA— LEQW
S 0.9 53 365-120 TIRUCHIRAPALLI-820014. APPD M.RAJAKUMAR ‘{‘L’_/ (?\0\\,0(9\
REV| DATE |ALTERED £ é’é%}; DEPT SCALE. WEIGHT (KG). | REFERENCE INFORMATIONS X, oF
CHD & APPD Lo 052 6@ NTS 200-0
F ZONE FLESE g COPE 559
523385 [TmiE CARD | DRAWING NO. REV
ES % 9% CODE
A9 >\®
35¥g9e YOKE ,, uor 12=V—=N826—-08121R
32" /150C GV
1 6 7 8 Size A2



2187523
TP-DG-2-V-N826-08121R

2187523
CORPORATE DRG ID

2187523
TP-DG-2-V-N826-08121R

2187523
CORPORATE DRG ID


ALL DIMENSIONS ARE IN MILLIMETRES.

FOR TOLERANCES OF UNTOLERANCED DIMENSIONS DURING MANUFACTURE REFER RELEVANT QCP / QP.

d4¢G620—0000—A—¢

‘'ON ONIMYAd

S5 | CASTING DRG. NO. | COMP.CODE pall o0 |02 | H | NET | APPLICABLE | pevaris
01 | 3-V-2478-02953R/03| g7 001 091 A217 CA15 105 | 60 | 45 [1.92|3"-C300-SV
02 |3-V-2479-02953R/03| 92 001 092 A217 CA15 140 | 70 | 42 | 3.8 |4"—C300-SV
03 |3-V-2480-02953R/03| g7 001 098 A217 CA15 184 130 | 50 [5.2 |6"-C300-SV
04 |3-V-2481-02953R/03| 92 001 099 A217 CA15 240 [175| 52 | 8.6 |8"~C300-SV
05 | 3-V-N672-02953R 92 001 521 ASST—CF8 66 | 45 |280 |5.1 3258123/ NOTE 1
06 | 3-V-72004-02953R 92 001 522 A351-CF8 82 | 46 |260 9.5 [2”-C150-FV| NOTE 1
07 | 3-V-7037-02953R 92 001 523 A351-CF8 > 106 | 70 | 24 | 1.2 |3"-C150—FV
08 | 3-V-P394-02953R 92 001 524 A351-CF8 % 105 | 60 | 45 | 3.1 |3"—C300—RV
09 | 3-V-Z051-02953R 92 201 584 A351—CF8M 106 | 70 | 24 | 1.2 |3"-C150-FV
10 | 3-V-2011-02953R 92 201 585 A351—CF8M 136 | 95 | 27 | 1.5 [4"—C150-FV
11 | 3-V-2057-02953R 92 201 586 A351—CF8M 82 | 46 | 260/9.5 |2"—C150—FV| NOTE 1
12 | 3-V-P361-02953R 92 201 587 A351—CF8M 105 | 60 | 45 | 3.1 {3"—C300-RV
13 |3-V—P408-02953R 92 201 588 A351—CF8M 140 | 70 | 42 | 3.8 |4"~C300-RV
14 |3-V=P439-02955R 92 201 589 A351-CF8M 184 |130 | 50 | 5.2 [6"—C300—RV
15 |3-V—P462-02953R 92 201 590 A351—-CF8M 240 [175| 52 | 8.6 |8"—C300—RV
16 |3-V-P366-02953R/01| 92 201 615 A217 CA15 270 [192| 48 |10.6 |10"-C300-RV
17 |3-V-Z033-02953R 92 201 673 A351-CF8 136 | 95 | 27 [ 1.5 [4"-C150-FV

REV| DATE |ALTERED M.SELVAM REV| DATE |ALTERED T.R.R.MURTHY

07 |12.09.15 |CHD & APPD MS & SSK 06 [29.06.07/cHD & APPD P.B.NATHAN

#D2

8D

A
!

NOTES:—

1. TEN NOS ARE TO BE MADE FROM A SINGLE CASTING.

2. CASTING SHALL BE SUPPLIED WITH THE HARDENED & TEMPERED CONDITION, WITH A MIN.

HARDNESS LEVEL OF 250 BHN & 280 BHN. MAX

3. NECESSARY MACHINING ALLOWANCES HAVE BEEN ADDED IN THIS DRG. ON ALL SURFACES

TO BE MACHINED.

4. CASTING SHALL COMPLY REQUIREMENTS OF LATEST APPLICABLE QUALITY PROCEDURE.

5. & — INDICATES THE SURFACES WHICH ARE TO BE MACHINED FURTHER.

6. PUNCH TYPE NO * & SUPPLIER'S CODE.

MATL. SPECN.
MELT NO.
N O HEAT ScCRAP| NET |GROSS
DESCRIPTION | MATL CODE [MATL SPECN Wt W DRAWING No ITEM
OFF TREATMENT [ SORT | (yq) | (kg) No

TYPE OF PRODUCT
OR NAME OF CS

DRG. REDRAWN WITH REV.06 ON 29.06.2007

It must not

MATERIAL A217 CA15 WAS
A351 CA15

DCP:801998

SL. No.17 INCLUDED

document is the property of BHARAT

HEAVY ELECTRICALS LTD.
be used directly or indirectly in any

way detrimental to the interest of

CAUTION: The information on this
the company.

CUSTOMER/PROJECT
NAME DATE  [NO.OF
BHARAT HEAVY ELECTRICALS LTD, [DRN |AS.PANDY 29.06.07 | VAR-
UNIT: HIGH PRESSURE BOILER PLANT. cHp | T-R-RAMAMURTHY 29.06.07
365121 TIRUCHIRAPALLI 620014. APPD |P-BOOMINATHAN 29.06.07
DEPT SCALE WEIGHT (KG). |REFERENCE INFORMATIONS No. o
V0L ITEMS
— / 6@ \TS B CAD:C302953R
320
TITLE CARD | DRAWING NO. REV
CODE
SEAT RING 3—=V-=0000-02953R |07
U 01

Size A3




ALL DIMENSIONS ARE IN MILLIMETRES.

FOR TOLERANCES OF UNTOLERANCED DIMENSIONS DURING MANUFACTURE REFER RELEVANT QCP / QP.

J66590—0000—A—¢ SECTION—AA
‘ON ONIMVA
1B 88 (81) NOTES:—
48 HNUTES
I_—¢30, 2 = = 1. NECESSARY MACHINING ALLOWANCES HAVE BEEN ADDED
ON ALL MACHINABLE SURFACES
VA B
| = | . 2. @ SURFACES TO BE MACHINED
0 48 3. UNSPECIFIED CASTING RADII R3—R5
~NO 100
& o 4. \/ CASTING SURFACES MUST BE HIGH QUALITY WITHOUT
o~ " SURFACE UNEVENNESS
o
&7 o 4 5. PERMISSIBLE DIMENSIONAL DEVIATION OF CASTING
o2 N . 5 SURFACES REFER CHART
— — — I — T 6. FINISH MACHINED DIMENSIONS ARE INDICATED WITHIN
0 | = BRACKETS
(]
- X 7. CASTING SHALL MEET THE REQUIREMENTS OF TDC
(@]
) A (WITH LATEST REVISION)
8. THE FOLLOWING IDENTIFICATION MARKING TO BE PUNCHED
| IN THE ZONE SPECIFIED IN THE DRG.
REFER NOTE NO.8 S/I A;SO?ACARK
69 (62) SUPPLIERS CODE
MELT NO.
9. # MARKED ITEMS IGC TEST SHALL BE CONDUCTED.
SECTION—BB
A # 07 [3..U637.06599R /00| 92 203 551 | A% LB SH — | 46 | - CF8 —
+2 92 200 481 | A217 WC9 __ __ -
187 (12) 06 [3.V.N258.06599R/01 CERTIFY N&T 46 WC9
= . 05 [3V.N257.06599R/01] 92 200 480 | A2 YIS N&T | — | 46 | —- W6 -
® 04 [3V.N256.06599R/01| 92 200 479 | A28 HEC NR — | 46 | - wee -
Q A351 CFoM — — ~
| 03 [3V.N373.06599R/00 92 200 478 | ' ceRTRY SH 46 CFaM
02 [3V.N364.06599R/00 g9 900 438 | a2y’ SH — | 46 | —- CF8 =
” 01 [3V.N049.06599R/00 92 034 284 | AZ1E HCB NR — | 46 | — A216 WCB -
A
- — 3 zt DRAWINGN O, MATL CODE |MATL SPECN HEAT SCRAP NwETT GR:TSS MATLMARK ITEN
I - TREATMENT | SORT | (kq) | (kg) No
e TYPE OF PRODUCT
<o
‘@%55\5 OR NAME OF CS DRG REDRAWN WITH REV.04 ON.10.04.18
 — £@3S% | CUSTOMER/PROJECT
§6 ﬁ%‘ o NAME SIGN DATE  |NO.OF
50455 BHARAT HEAVY ELECTRICALS LTD, [DRN |T-R-RAMAMURTHY 12.06.89| VAR
© g—'JE_g UNIT: HIGH PRESSURE BOILER PLANT. CHD |[N.DHANAPAL 12.06.89
§ an5g | 385-121 TIRUCHIRAPALLI 52001 4. APPD |S.KUMAR 12.06.89
REV [ DATE [ ALTERED R.P.SINGH E§§%§ DEPT SCALE WEIGHT (KG). |REFERENCE INFORMATIONS No. oF
04 [10.04.18/CHD & APPD SSK & KRS | 20586 2 [oooe 6@ NTS. 46 CAD.REF.C306599R
FouTEY 320
SL.NO.07 INCLUDED Z5Y3gE [Tme CARD |DRAWING NO. REV
EE3 80 CODE
2 > »n
388582 WEDGE  (-300) J o1 |3—V—0000-06599R |04

Size A3




ALL DIMENSIONS ARE IN MILLIMETRES.

FOR TOLERANCES OF UNTOLERANCED DIMENSIONS DURING MANUFACTURE REFER RELEVANT QCP / QP.

dLv9vC—0000—A=¢

‘ON ONIMVYd
WT. | MATL.IMARK TO |SCRAP| DIMENSIONS
SL.No.|  DRAWING No. MATL.SPECN. | MATL.CODE. | (4q) | ge PUNCHED *|SORT [2D L TR | APPLICABLE VALVES 0 +%
01 |3-V—5158—-24641R 92 201 739 | 8.10 WCB 10 | 214] 54 |28 |15(2"-150C FV »
$40 0 ?
02 |3-V-5157-24641R 92 201 738 | 12.2 WCB 10 | 264| 54 |28]15|3"-150C FV
” @
03 |3-V—5156—24641R A216—Wep | 92 201 737 {155 WweCB 10 | 298] 54 |28 |15|4"-150C FV -
NORMALISED - R
04 |3-V-5151-24641R ATTEST 92 201 741 | 33.0 WCB 10 | 374] 68 |38 |15|6"-150C & 300C FV
05 |3-V—5154—24641R 92 201 736 | 48.0 WCB 10 | 440| 69 |40 |15(8"-150C FV %) ) i f ‘1:’
06 |3-V-5153—24641R 92 201 735 | 14.7 WweCB 10 | 256| 62 |36 15|2"-300C FV ‘if
—
07 |3-V-5152-24641R 92 201 740 | 17.0 WCB 10 | 276] 62 |36]15|3"=300C FV
08 |3-V—5144—24641R 92 201 734 | 20.0 WCB 10 | 298| 62 |36 |15|4”-300C FV ©
09 |3-V-5150—24641R 92 201 742 | 54.8 WCB 10 | 444| 73 |45]15(8"-300C FV ¢ PUNCH MATLMARK
(REFER TABLE)
1. UNSPECIFIEDCASTING RADII-R3
2. Q) INDICATES THE SURFACES WHICH ARE TO BE MACHINED FURTHER.
3. CASTING SHALL COMPLY WITH REQUIRMENT OF LATEST APPLICABLE TDC.
No DESCRIPTION MATL CODE [MATL SPECN HEAT SCRAP NWETT GRV;)TSS DRAWING No ITEM
0FF TREATMENT [ SORT | (yq) | (kq) No
s TYPE OF PRODUCT
<o
_ES5¢ | OR NAME OF CS
I % c
Sm3Sy CUSTOMER/PROJECT
§% ﬁ%jg NAME SIGN DATE  [NO.OF
ST4E" BHARAT HEAVY ELECTRICALS LTD, [DRN_[T.R.RAVAMURHY 22.12.07) VAR.
*gg_l:,'gé’ UNIT: HIGH PRESSURE BOILER PLANT. CHD |[T.R.RAMAMURHY 22.12.07
5 5_9 6.9 365-121 TIRUCHIRAPALLI — 620014. APPD P BOOMINATHAN 22’12’07
Rev | DATE | ALTERED 285>0 DEPT SCALE WEIGHT (KG). |REFERENCE INFORMATIONS NO. OF
' 0L V0L ITEMS
CHD & APPD Loblo 2 6 NTS REFER TABLE CAD: C324641R
F o eo |CODE 320
s Ciot £
% “é gg o | TITLE CARD DRAWING NO. REV
EES I COVER coR
382522 L or | 3-V—0000-24641R (00
(CASTING)

Size A3




ALL DIMENSIONS ARE IN MILLIMETRES.

FOR TOLERANCES OF UNTOLERANCED DIMENSIONS DURING MANUFACTURE REFER RELEVANT QCP / QP.

dLv9vC—0000—A=¢

‘ON ONIMVYd
WT. | MATL.IMARK TO |SCRAP| DIMENSIONS
SL.No.|  DRAWING No. MATL.SPECN. | MATL.CODE. | (4q) | ge PUNCHED *|SORT [2D L TR | APPLICABLE VALVES 0 +%
01 |3-V—5158—-24641R 92 201 739 | 8.10 WCB 10 | 214] 54 |28 |15(2"-150C FV »
$40 0 ?
02 |3-V-5157-24641R 92 201 738 | 12.2 WCB 10 | 264| 54 |28]15|3"-150C FV
” @
03 |3-V—5156—24641R A216—Wep | 92 201 737 {155 WweCB 10 | 298] 54 |28 |15|4"-150C FV -
NORMALISED - R
04 |3-V-5151-24641R ATTEST 92 201 741 | 33.0 WCB 10 | 374] 68 |38 |15|6"-150C & 300C FV
05 |3-V—5154—24641R 92 201 736 | 48.0 WCB 10 | 440| 69 |40 |15(8"-150C FV %) ) i f ‘1:’
06 |3-V-5153—24641R 92 201 735 | 14.7 WweCB 10 | 256| 62 |36 15|2"-300C FV ‘if
—
07 |3-V-5152-24641R 92 201 740 | 17.0 WCB 10 | 276] 62 |36]15|3"=300C FV
08 |3-V—5144—24641R 92 201 734 | 20.0 WCB 10 | 298| 62 |36 |15|4”-300C FV ©
09 |3-V-5150—24641R 92 201 742 | 54.8 WCB 10 | 444| 73 |45]15(8"-300C FV ¢ PUNCH MATLMARK
(REFER TABLE)
1. UNSPECIFIEDCASTING RADII-R3
2. Q) INDICATES THE SURFACES WHICH ARE TO BE MACHINED FURTHER.
3. CASTING SHALL COMPLY WITH REQUIRMENT OF LATEST APPLICABLE TDC.
No DESCRIPTION MATL CODE [MATL SPECN HEAT SCRAP NWETT GRV;)TSS DRAWING No ITEM
0FF TREATMENT [ SORT | (yq) | (kq) No
s TYPE OF PRODUCT
<o
_ES5¢ | OR NAME OF CS
I % c
Sm3Sy CUSTOMER/PROJECT
§% ﬁ%jg NAME SIGN DATE  [NO.OF
ST4E" BHARAT HEAVY ELECTRICALS LTD, [DRN_[T.R.RAVAMURHY 22.12.07) VAR.
*gg_l:,'gé’ UNIT: HIGH PRESSURE BOILER PLANT. CHD |[T.R.RAMAMURHY 22.12.07
5 5_9 6.9 365-121 TIRUCHIRAPALLI — 620014. APPD P BOOMINATHAN 22’12’07
Rev | DATE | ALTERED 285>0 DEPT SCALE WEIGHT (KG). |REFERENCE INFORMATIONS NO. OF
' 0L V0L ITEMS
CHD & APPD Loblo 2 6 NTS REFER TABLE CAD: C324641R
F o eo |CODE 320
s Ciot £
% “é gg o | TITLE CARD DRAWING NO. REV
EES I COVER coR
382522 L or | 3-V—0000-24641R (00
(CASTING)

Size A3




ALL DIMENSIONS ARE IN MILLIMETRES. FOR TOLERANCES OF UNTOLERANCED DIMENSIONS DURING MANUFACTURE REFER RELEVANT QCP / QP.

d¢eeSC—0000—A=¢%

‘ON DNIMVIA

14”
150
“MATL. MARK

9400 (REFER NOTE-3)

+3
$50 O

NOTES:—

1 . NECESSARY MACHINING ALLOWANCES HAVE BEEN ADDED ON ALL MACHINABLE SURFACES

2 . PERMISIBLE DIMENSIONAL DEVIATIONS OF NON TOLERANCED CASTING DIMENSIONS - REFER
LATEST APPLICABLE QUALITY WORK INSTRUCTION.

3 . ALL CAST LETTERS, MELT. No. & INSPECTION SEAL SHALL BE MADE WITHIN
THE CIRCLE ¢400 AS SHOWN.

4 . CASTING SHALL COMPLY WITH THE REQUIREMENTS OF LATEST APPLICABLE
QUALITY WORK INSTRUCTIONS.

N

-

5 . UNSPECIFIED CASTING RADII 3 — 5 MM
6 . HEIGHT OF CASTING LETTERS 15MM

7.@ SURFACE TO BE FURTHER MACHINED.

28

NN\

48

03 | 3-V—-Z084-25332R | CI,IS-210,GrFG260, AN 922032240000 | Cl
02 | 3-V—Z083-25332R | SA217 WCO, NT = | 922032230000 | We9
Lol
=
01 | 3-V—2082-25332R | SA216 WCB, NR < | 922032220000 | WCB
FMATL.
NG| DRAWING NO. MATL. SPECN. MATL. CODE | e
No DESCRIPTION MATL CODE |MATL SPECN HEAT SCRAP NWETT GRV?TSS DRAWING No ITEM
0FF TREATMENT | SORT | (kgq) | (Kg) No
., | TYPE OF PRODUCT
<
,E£55% | OR NAME OF
L% c
£53€% | CUSTOMER/PROJECT
O I
>- 8k . 11.02.14| VAR
0557 BHARAT HEAVY ELECTRICALS LTD., 2N 22
E ghcs UNIT: HIGH PRESSURE BOILER PLANT. CHD |S.SATHEES 11.02.14
Eansg 365-121 TIRUCHIRAPALLI-620014. APPD K. RAJASEKARAN 11.02.14
REV| DATE |ALTERED E 2 é _'_3\6 DEPT VL SCALE WEIGHT (KG). REFERENCE INFORMATIONS Nr?ﬁmgr
Yro+e .
CHD & APPD 22585 2 oong 6@ NTS 96.5
Le9vEg 320
Z 9“5 E [TITE CARD |DRAWING NO. REV
EEx8vs CODE REFER TABLE
36852 COVER 3-V—0000—25332R
OTIOo=zs —_— P P
CASTING 147 /150CLASS U ol
Size A3




ALL DIMENSIONS ARE IN MILLIMETRES.

FOR TOLERANCES OF UNTOLERANCED DIMENSIONS DURING MANUFACTURE REFER RELEVANT QCP / QP.

d9¢¢GC—0000—A=¢%

‘'ON DNIMVYH

a

18”

#500(REFER NOTE-3)

150
“MATL. MARK

+3
$50 O

N

-

39

NN\

50

NOTES:—

1 . NECESSARY MACHINING ALLOWANCES HAVE BEEN ADDED ON ALL MACHINABLE SURFACES
2 . PERMISIBLE DIMENSIONAL DEVIATIONS OF NON TOLERANCED CASTING DIMENSIONS - REFER

LATEST APPLICABLE QUALITY WORK INSTRUCTION.
3 . ALL CAST LETTERS, MELT. No. & INSPECTION SEAL SHALL BE MADE WITHIN
THE CIRCLE ¢500 AS SHOWN.

4 . CASTING SHALL COMPLY WITH THE REQUIREMENTS OF LATEST APPLICABLE
QUALITY WORK INSTRUCTIONS.

5 . UNSPECIFIED CASTING RADII 3 — 5 MM
6 . HEIGHT OF CASTING LETTERS 15MM

7.@ SURFACE TO BE FURTHER MACHINED.

REV

DATE

03 | 3-V-7087-25336R Cl, 1IS=210, Gr.FG260, AN 922032400000 Cl
'—
02 | 3-V-7086—25336R SA217 WC9, NT E 922032390000 WC9
<C
01 | 3-V-7085—-25336R SA216 WCB, NR 922032380000 WCB
*MATL.
NG| DRAWNG NO. MATL. SPECN. MATL. CODE | e
NO DESCRIPTION MATL CODE |MATL SPECN HEAT SCRAP NWETT GRV?TSS DRAWING No ITEM
0FF TREATMENT | SORT | (kgq) | (Kg) No
e o TYPE OF PRODUCT
<o
m%‘:o‘g OR NAME OF
cI®c
=0 g-— "g CUSTOMER/PROJECT
§5_% % AN SIGN DATE NO.OF
> .0k . 03.14 .
S5 BHARAT HEAVY ELECTRICALS LTD., [22N 03.05
E ghcs UNIT: HIGH PRESSURE BOILER PLANT. CHD |S.SATHEES 03.03.14
Eansg 365—121 TIRUCHIRAPALLI-620014. APPD |K.RAJASEKARAN 03.03.14
ALTERED €23> [DEPT SCALE WEIGHT (KG). | REFERENCE INFORMATIONS wo_or
rYro+e .
CHD & APPD 2obt gg CODE 6@ NTS 135
LHTES 320
Z oD% £ [TiTE CARD |DRAWING NO. REV
EEx8vs CODE REFER TABLE
38852 COVER 3-V—0000—25336R
OTIOo=zs — P P
CASTING 18” /150CLASS U ol

Size A3




ALL DIMENSIONS ARE IN MILLIMETRES.

FOR TOLERANCES OF UNTOLERANCED DIMENSIONS DURING MANUFACTURE REFER RELEVANT QCP / QP.

drGeSCc—0000—A—&

‘ON DNIMVAT
~ MATL. MARK[ yr 1y
: DRAWING No. MATL. SPECN. MATL. CODE  [SIZE/RATING| * TO BE ' o0 | ¢d | L | LI
No. PUNCHED | KG
01 | 3-V—Z082-25354R | A216 WCB,AN 922032540000 wcs
02 | 3-V-Z083-25354R |A217 WCY,NT 9222032550000| 350/150CL| WC9 27.65 | 380 | 69 | 118 | 28
03 | 3-V-U555-25354R | A351 CF8,SH 922033970000 CF8
04 | 3-V—7085-25354R | A216 WCB,AN >~ | 922032750000 WCB
= 450/150CL 68.53 | 495 96 | 156 41
05 | 3-V—Z086—25354R |A217 WCY,NT & | 922032760000 WC9
(@]
06 | 3-V-2089-25354R | A216 WCB,AN 922032920000 WCB
07 | 3-V-2090-25354R |A217 WCY,NT 922032930000 weg
400,/150CL 51.84 | 434 | 90 | 148 | 40
08 | 3-V-U554—25354R |A351 CF8,SH 922033930000 CF8
SA995 CD3MN,
09 | 3-v-7114-25354R | 222 (O 922036200000 CD3MN
10 | 3-V—Z119-25354R | SA351 CF8,SH 922037240000 | 450/150CL| CF8 68.53 | 495 | 96 | 156 | 41 NOTES: —
11 | 3-v-z115-25354R |3A22° (RN 922036150000 | 500/150CL| CD3MN | 81.0 | 546 | 100| 161 | 40 1. NECESSARY MACHINING ALLOWANCES HAVE BEEN ADDED ON ALL MACHINABLE SURFACES
2. PERMISIBLE DIMENSIONAL DEVIATIONS OF NON TOLERANCED CASTING DIMENSIONS — REFER
LATEST APPLICABLE QUALITY WORK INSTRUCTION.
SIZE 3. CASTING SHALL COMPLY WITH THE REQUIREMENTS OF LATEST APPLICABLE
RATING QUALITY WORK INSTRUCTIONS.
*MATL. MARK 4. UNSPECIFIED CASTING RADII 3 mm
5. HEIGHT OF CASTING LETTERS 15mm
6. @ SURFACE TO BE FURTHER MACHINED.
7. HEAT TREATMENT FOR SA995 CD3MN AS PER ASME STANDARD
SA-995 TABLE 1
(HEAT TO 2050°F [1120°C] MINIMUM FOR SUFFICIENT TIME TO HEAT
Q CASTING UNIFORMLY TO TEMPERATURE AND WATER QUENCH, OR THE CASTING
MAY BE FURNACE COOLED TO 1850°F [1010°C] MINIMUM, HOLD FOR 15 MIN
o MINIMUM AND THEN WATER QUENCH. A RAPID COOL BY OTHER MEANS MAY BE
T° 2o EMPLOYED IN LIEU OF WATER QUENCH.)
[ _ _| _ _ + ©
SN AN
No DESCRIPTION MATL CODE |MATL SPECN HEAT SCRAP NWETT MR DRAWING No ITEM
0FF TREATMENT | SORT | (kq) | (kg) No
- TYPE OF PRODUCT
<o
,Ec6% | OR NAME OF H M
.—I+‘
+1.0 £w 3y | CUSTOMER/PROJECT
® L1 O ® ® c EZ\§
- o oﬁg% v BA:\IRib\/I/iN SIGN DATE N\ELADRF
+1. > 0C . '
R o 5565, BHARAT HEAVY ELECTRICALS LTD., XM £0.03.4
8 8DEs UNIT: HIGH PRESSURE BOILER PLANT. CHD |S.SATHEESKUMAR 26.05.14
£anso | 365-121 TIRUCHIRAPALLT 620014, APPD | K.RAJASEKARAN 26.03.14
REV| DATE |ALTERED  R.P.SINGH REV| DATE |ALTERED  R.P.SINGH £2525 [DEPT L SCALE WEIGHT G| REFERENCE INFORMATIONS B S
Yro+s .
03 |28.12.18|cHD & APPD SSK & KRS |02 |19.10.18|cHD & APPD SSK & KRS EQEE Eg S \ 6@ NTS REF TABLE
~ ] =4
e CLIJ b E
SL. No. 11 INCLUDED. SL. No. 09 & 10 INCLUDED. é%ﬁ%g TITLE oD | DRAWING ND. REV
5332 >
NOTES No. 7 INCLUDED. 388332 FLAP o |[3—V—0000-25354R |03

Size A3



ALL DIMENSIONS ARE IN MILLIMETRES.

FOR TOLERANCES OF UNTOLERANCED DIMENSIONS DURING MANUFACTURE REFER RELEVANT QCP / QP.

drGeSCc—0000—A—&

‘ON DNIMVAT
~ MATL. MARK[ yr 1y
: DRAWING No. MATL. SPECN. MATL. CODE  [SIZE/RATING| * TO BE ' o0 | ¢d | L | LI
No. PUNCHED | KG
01 | 3-V—Z082-25354R | A216 WCB,AN 922032540000 wcs
02 | 3-V-Z083-25354R |A217 WCY,NT 9222032550000| 350/150CL| WC9 27.65 | 380 | 69 | 118 | 28
03 | 3-V-U555-25354R | A351 CF8,SH 922033970000 CF8
04 | 3-V—7085-25354R | A216 WCB,AN >~ | 922032750000 WCB
= 450/150CL 68.53 | 495 96 | 156 41
05 | 3-V—Z086—25354R |A217 WCY,NT & | 922032760000 WC9
(@]
06 | 3-V-2089-25354R | A216 WCB,AN 922032920000 WCB
07 | 3-V-2090-25354R |A217 WCY,NT 922032930000 weg
400,/150CL 51.84 | 434 | 90 | 148 | 40
08 | 3-V-U554—25354R |A351 CF8,SH 922033930000 CF8
SA995 CD3MN,
09 | 3-v-7114-25354R | 222 (O 922036200000 CD3MN
10 | 3-V—Z119-25354R | SA351 CF8,SH 922037240000 | 450/150CL| CF8 68.53 | 495 | 96 | 156 | 41 NOTES: —
11 | 3-v-z115-25354R |3A22° (RN 922036150000 | 500/150CL| CD3MN | 81.0 | 546 | 100| 161 | 40 1. NECESSARY MACHINING ALLOWANCES HAVE BEEN ADDED ON ALL MACHINABLE SURFACES
2. PERMISIBLE DIMENSIONAL DEVIATIONS OF NON TOLERANCED CASTING DIMENSIONS — REFER
LATEST APPLICABLE QUALITY WORK INSTRUCTION.
SIZE 3. CASTING SHALL COMPLY WITH THE REQUIREMENTS OF LATEST APPLICABLE
RATING QUALITY WORK INSTRUCTIONS.
*MATL. MARK 4. UNSPECIFIED CASTING RADII 3 mm
5. HEIGHT OF CASTING LETTERS 15mm
6. @ SURFACE TO BE FURTHER MACHINED.
7. HEAT TREATMENT FOR SA995 CD3MN AS PER ASME STANDARD
SA-995 TABLE 1
(HEAT TO 2050°F [1120°C] MINIMUM FOR SUFFICIENT TIME TO HEAT
Q CASTING UNIFORMLY TO TEMPERATURE AND WATER QUENCH, OR THE CASTING
MAY BE FURNACE COOLED TO 1850°F [1010°C] MINIMUM, HOLD FOR 15 MIN
o MINIMUM AND THEN WATER QUENCH. A RAPID COOL BY OTHER MEANS MAY BE
T° 2o EMPLOYED IN LIEU OF WATER QUENCH.)
[ _ _| _ _ + ©
SN AN
No DESCRIPTION MATL CODE |MATL SPECN HEAT SCRAP NWETT MR DRAWING No ITEM
0FF TREATMENT | SORT | (kq) | (kg) No
- TYPE OF PRODUCT
<o
,Ec6% | OR NAME OF H M
.—I+‘
+1.0 £w 3y | CUSTOMER/PROJECT
® L1 O ® ® c EZ\§
- o oﬁg% v BA:\IRib\/I/iN SIGN DATE N\ELADRF
+1. > 0C . '
R o 5565, BHARAT HEAVY ELECTRICALS LTD., XM £0.03.4
8 8DEs UNIT: HIGH PRESSURE BOILER PLANT. CHD |S.SATHEESKUMAR 26.05.14
£anso | 365-121 TIRUCHIRAPALLT 620014, APPD | K.RAJASEKARAN 26.03.14
REV| DATE |ALTERED  R.P.SINGH REV| DATE |ALTERED  R.P.SINGH £2525 [DEPT L SCALE WEIGHT G| REFERENCE INFORMATIONS B S
Yro+s .
03 |28.12.18|cHD & APPD SSK & KRS |02 |19.10.18|cHD & APPD SSK & KRS EQEE Eg S \ 6@ NTS REF TABLE
~ ] =4
e CLIJ b E
SL. No. 11 INCLUDED. SL. No. 09 & 10 INCLUDED. é%ﬁ%g TITLE oD | DRAWING ND. REV
5332 >
NOTES No. 7 INCLUDED. 388332 FLAP o |[3—V—0000-25354R |03

Size A3



ALL DIMENSIONS ARE IN MILLIMETRES.

FOR TOLERANCES OF UNTOLERANCED DIMENSIONS DURING MANUFACTURE REFER RELEVANT QCP / QP.
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MATL. MARK
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60

100/

NOTE
01. UNSPECIFIED FILLET RADI = R3
02. MACHINING ALLOWANCES HAVE BEEN ADDED ON
RS ALL MACHINABLE SURFACES.
&b
_ _ 5. ® SURFACE TO BE FURTHER MACHINED.
04. CASTING SHALL COMPLY WITH THE REQUIREMENTS
OF APPLICABLE QUALITY PROCEDURE.
WY
A %
O
(@]
00
[q\]
34
6
03 | 3-V-U555-25362R | A351 CF8, SH, CERTIFY |92 203 398 0000| CF8
02 | 3-V-Z083-25362R | A217 WC9, NT, CERTIFY ~ |92 203 270 0000 | WC9
— - - 01 | 3-V-Z082-25362R | A216 WCB, NR, CERTIFY |92 203 269 0000| WCB
SL. MATL.
No. DRAWING NO. MATL. SPECN. MATL. CODE | yier
St HEAT scrap| NET |6ROSS| DRAWING No (TEM
No. DESCRIPTION | WATL CODEIMATL SPECNT o rwent |soRrT oy | () fFomPoNENT cooE wo
Ny TYPE OF PRODUCT
<T >
_EESe | OR NAME OF CS
cLBc,,
% - Sm3£% | CUSTOMER/PROJECT
46 114 83t§§ NAME SIGN DATE  |NO.OF
I BHARAT HEAVY ELECTRICALS LTD. [DRN | V.BARAVAN 29.03.14| VAR
Eg—'ﬂ E;qu UNIT: HIGH PRESSURE BOILER PLANT. CHD |S.SATHEESKUMAR 29.03.14
S8 60 | 365-121 TIRUCHIRAPALL! 620014. APPD | K.RAJASEKARAN 29.03.14
Rev] DATE  |ALTERED  M.SELVAM S gégg DEPT | SCALE WEIGHT (KG). | REFERENCE INFORMATIONS Mo oF
01 [23.07.15[CHD & APPD M.S & SSK | Lok 85 2 \ @r@ NTS 8.47
=295 g5 |CcoDE
R 320
Z -+
SL. No. 03 INCLUDED SEy 585 |MF ARM SARD | DRAWING NO. REV
20 >0
<oWwWoeO —\/— —
S8E8Es (14715001 U o1 5—=V-0000-25362R |01

Size A3




ALL DIMENSIONS ARE IN MILLIMETRES.

FOR TOLERANCES OF UNTOLERANCED DIMENSIONS DURING MANUFACTURE REFER RELEVANT QCP / QP.
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‘ON ONIMVYHA
110
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i
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(@]
M
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TYP.
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65

18:1

150

MATL. MARK

315

NOTE

01. UNSPECIFIED FILLET RADII = R3

02. MACHINING ALLOWANCES HAVE BEEN ADDED ON
ALL MACHINABLE SURFACES.
5. @ SURFACE TO BE FURTHER MACHINED.

04. CASTING SHALL COMPLY WITH THE REQUIREMENTS
OF APPLICABLE QUALITY PROCEDURE.

100 /

03 | 3-V-2119-25364R

A351 CF8, SH, CERTIFY

922057250000 CF8

02 | 3—-V-7086—-25364R A217

WC9, NT, CERTIFY

922032720000 wC9

01 | 3—-V-2085—-25364R

A216 WCB, NR, CERTIFY

922032710000 WwCB

SL.
No. DRAWING NO.

MATL. SPECN.

MATL. CODE

MARK

*MATL.

SL

DESCRIPTION
N o.

MATL CODE

MATL SPECN

HEAT
TREATMENT

scRAP| NET |GROSS
wT WT
SORT (kg) (kg)

DRAWING No ITEM

COMPONENT CODE| No

TYPE OF PRODUCT
OR NAME OF C S

It must not

SL.No. 03 INCLUDED.

32 6
o)
S
® C
56 22 °
C
0
©
£
0
DATE |ALTERED R.P.SINGH £
10.09.18|cHD & APPD SSK & KRS | @
'_
Z
o
|_
-]
<
(@]

document is the property of BHARAT

be used directly or indirectly in any
way detrimental to the interest of

HEAVY ELECTRICALS LTD.
the company.

CUSTOMER/PROJECT
NAME SIGN DATE NO.OF
BHARAT HEAVY ELECTRICALS LTD, [DRN_|V.BAIRAVAN 01.04.14| VAR-
UNIT: HIGH PRESSURE BOILER PLANT. CHD |S.SATHEESKUMAR 01.04.14
365-121 TIRUCHIRAPALLI 620014, APPD | K.RAJASEKARAN 01.04.14
DEPT SCALE WEIGHT (KG). REFERENCE INFORMATIONS NO. OF
VL \ ITEMS
“o0E 6@ NTS 20.7
320
TITLE CARD DRAWING NO. REV
ARM CASTING copE
. 3—V—-0000-25364R |01
(18”"-150CL) U 01

Size A3



TP-DG-4-V-0000-06966R
'CORPORATE DRG ID

FOR TOLERANCES OF UNTOLERANCED DIMENSIONS

ALL DIMENSIONS ARE IN MILLIMETRES.
DURING MANUFACTURE REFER RELEVANT QCP/QP

REV | DATE |ALTERED K.P.LEON, “Jctwo—
03 [25.07.97|CHD & APPD
|
5 | TOA
2% | SLNo.11 INCLUDED } |
z_ \ I f CLASS-SIZE
5 ]| —
T3 MATL
me o
58 |
o5 EMBOSSING DETAIL
5,2 ] (REFER TABLE)
= 9
58E
293 - T -
w32 |
=3
4 O T ]
309 - -
$E5| NOTES:
£EZ 1. THE EMBOSSING DETAILS SHALL BE AS PER THE DRAWING.
552 2. FOR ALL OTHER DETAILS REFER THE BASIC DRG. No. LISTED IN THE TABULATION.
63
o] C
EJE| 11 [4-v-K872-06966R 922009280000 |2-V-N251-05865R | 4T d® M 150 | 4 | wes
O=
Yo
E5°] 10 l4-v-K824-06966R 922008730000 | 1-Y-B102-02628R/01| A218-WCB. AR 1 309 3 | wes
24 % ATTEST
< ~
5¥%| 09 |4-v-K750-06966R/01| 922008190000 | 1-V-B102-02628R/01| X215 HCE MR 1 600 3 | wes
o
5 | 08 [4-v-K749-06966R/01| 922008180000 |2-v-N239-05862R | "t ™ | 300 | 12 | wes
O
67 |4-V—K732-06966R/01| 922008170000 |2-V-N235-05859R | “416- % M| 300 | 10 | wcB
06 [4-V—K731-06966R/01| 922008160000 [2-V-N244-05864R | 2158 M | 300 | 8 | wcB
05 [4-V—K730-06966R/01| 922008150000 |2-v-N248-05837R |25 S ™ | 300 | 6 | wes
04 |4-v—K729-06966R/01| 922008140000 |2-v-M473-06208R |40 8% M | 300 | 5 | wes
03 [4-V-K728-06966R/01| 922008130000 [2-V-N251-05865R | 4™ M 1 300 | 4 | wes
02 |4-V-K727-06966R/01| 922008120000 |2-v-N255-05867R | "4 M 1 300 | 3 | wes
01 |4-V—K726-06966R/01] 922008110000 [2-V-M472-06207R | A41o-MCB- MR 1 300 | 2-1/2| weB
sL MATERIAL |CLASS | SIZE |MATL.
| DRAWING NO. . :
NG. MATL. CODE BASIC DRAWING NO. | SPECIFICATION |- —prerecer s
DRAWING RETRACED |WITH REV.02| ON 25.07.97 (REFER DCN.CS:0686)
,:.g; DESCRIPTION | MATL CODE |WATL SPECN|  HEAT SCRAP (N{;T) c(arors)s DRAWING No ';i"
ory_ |k EEH 25.07.97 | ViR
BHARAT HEAVY ELECTRICALS LTD,
UNIT: HIGH PRESSURF BOILER PLANT. CHD IN.DHANAPAL 25.07.97
365 122 TIRUCHIRAPALLI 620014. APPD | A VISWANATHAN 25.07.97
DEPT Vi, / SCALE WEIGHT (KG). REFERENCE INFORMATIO}‘I%] Nl%q&r
CODE ., = @ NTS , CAQ DRG: C40§966R |
TITLE } CARD | DRAWING NO. ™"~ REV
CODE
BODY (surr weLoep) vo |4—V—0000-06966R 03
dl DHA JigSd
H99690-0000-A+-5
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BHEL - Tiruchirappalli - 620014, India. DOC No: TDC:0:412 Rev: 26
””‘:l Quality Assurance Department Effective Date: 21/02/2018
TECHNICAL DELIVERY CONDITIONS Page: 1 0of 7

Product: Steel Castings for Boilers & Valves

Revisions record:

Rev. 21 — 1) Cl 8 — requirements of test bar added. 2) C1 7 Table 1 — SV, SRV and QC NRV RT quantum for body casting
modified. 3) Isolating valve, product name modified. 4) Cl 8 a) clarity on need for re qualification of castings added. 5) C1 12
modified to include drawing details, 6) Cl 13.4 A — clarity to submit IBR certificate and MTC added.

Rev. 22- Dt: 26/06/2014 1) C1 7.0 Table 1 —RT area of QCNRYV body revised. 2) C1.8.0 a) Modified. 3) Sketch of Zones of RT —
RT zones of SV and SRV base castings modified based on Engineering review.

Rev. 23 Dt: 06/10/2015: Cl. 2, 4, 5, 6, 7, 8, 13, 15 modified to incorporate API 6D 24 Edition requirements.

Rev 24 Dt: 23/12/2015: C1 1, 2,3,5,6, 7, 8,9, 10, 13, 14 & 15 modified.

Rev: 25 Dt: 11/02/2017: C1 1 changed to indicate the use of latest revisions of referred codes, standards, specifications,
drawings, procedures, etc; Requirements of API 6D removed from C12,4,5,7,13 & 15 since the API 6D certificate license
was not applied for; Definitions for relevant, linear and rounded indications provided in C1 7; C1 2 to 10, 12, 13 & 15 revised to
bring better clarity; Type 3.2 certification updated as per BS EN 10204-2004 in CI 13.2.

Rev: 26 - Dt — 21/02/2018 - SA/ASTM A 995 Gr 4A (CD3MN) added in Cl 1 & 5 based on Engincering/Valves input;

Creep testing requirements removed and referred to SIP:RM:01.

1. MATERIAL SPECIFICATIONS:
All the codes, standards, specifications, drawings & procedures, etc., referred in this TDC shall be of latest revision
as on the date of Enquiry/Purchase Order, whichever is earlier, unless specified otherwise.

Carbon Steel (CS) : SA / ASTM A216 WCB, WCC & 352 LCB, LCC
Alloy Steel (AS) : SA / ASTM A217 WC6, WC9, C12A.
Stainless Steel (SS) : SA / ASTM A351 CF3M, CF8, CF8C & CF8M;
SA / ASTM 995 Gr. 4A(CD3MN)
Additional Requirement g As listed below (Supplementary to above material specifications)
Size, Quantity, Grade/Class : As per Purchase Order & Drawing / Pattern.

2. CHEMICAL COMPOSITION AND PROCESS:
a)  Melting: As per the Specification, Fully Killed.
Carbon= 0.25% maximum: for SA / ASTM A216 WCB only.
Carbon= 0.15% maximum: for SA / ASTM A217 WC6 & WC9 (For the castings used in QCNRV, CRHNRYV, TOA
Valves & Conventional valves having contours for welding).

Product Analysis on test bar for each melt including residual elements shall be carried out.

b)  All raw materials used in steel making including incoming scrap shall be checked by supplier to ensure freedom from
radioactivity. (Applicable for SS material only)
¢) Tolerance for chemistry shall be as per the above applicable material specifications/standards specified in Cl 1.

3. DIMENSIONS AND TOLERANCES:
Dimensions & their tolerances shall be as per applicable drawings. For untoleranced dimensions: VL: STDC: 023.

4. HEAT TREATMENT (HT):
CS — Castings of High Pressure Valve. (C1.1500 & above), QCNRV & CRHNRYV: Shall be in Annealed Condition.
AS — Castings: Normalized and Tempered.
Normalizing Temperature: SA/ASTM A217 WC6, WC9: 920-950°C and for C12A: 1050-1080°C.
Tempering Temperature: SA/ASTM A217 WC6: 680°C min.; WC9: 720°C min.; C12A: 750-780°C.
All other materials: Heat treatment shall be as per the applicable material specification & grade.

5. MECHANICAL TESTS:
a) Test bars to be cast integral with the casting or separately. If cast separately, they shall be cast at the same time as the
castings and from the same ladle. A metal strip with heat number stamped shall be fused with the test bar during casting,

to maintain traceability.

If one (1) casting is made from more than one heat, separate test bars for each cast to be poured and all test bars shall
satisfy the requirements. Tests mentioned in Table 1 shall be conducted per heat / Heat treatment batch, as per ASTM
A370.

Perform tensile tests at room temperature in accordance with the procedures specified in ASTM A370. Perform a
minimum of one tensile test. All yield strengths shall be determined using 0.2 % offset method of ASTM A370. The
results of the tensile test(s) shall satisfy the applicable material specification requirements. Hardness testing shall be as
per ASTM E10 or E18.
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If the results of the tensile test(s) do not satisfy the applicable requirements, two additional tests on two additional test
specimens (removed from the same TC with no additional heat treatment) may be performed in an effort to qualify the
material. The results of each of these tests shall satisfy the applicable requirements.

Table 1.
MATERIAL SPECIFICATIONS
No | TEST SA/ASTM SA/ASTM SA/ASTM
SA/ASTM A216, 217 A352 A351 4995
1 Tension Test As per the Material Specification
2 Hardness Test As per the Specification 225 HBW | Not applicable | Nor Applicable
max.
Bend Dia of
Angle | Pin
WCB 4 2t
Bend Test Specimen - 900 . : . . . ;
B 1 x %« WCC |90 2t Not applicable | S3 of SA703 Not applicable
WC6 | 120° | 3t
WC9 | 90° 3t
C12A | 90° 2t
Y Arpy- J p
E;:'up:\lll ¢ Q(IHQII);\G As per IBR. At Room temperature.
4 CRI H\L"R\' i;odies, Acceptance: Avg /Single=36]/32] | Not applicable | Not applicable | Not applicable
for IBR. i
Charpy- V  Impact
for CE Marking- <
5 Pressure }iquipmeit it 2? t)cg.(‘,\ten}%e.ratlur_cgo /27] As per Satamalindil Wk it
Dikasiva (PED) | - :ccp ance:Avg/Single=40] /27 Bpadiiinaiion Not applicable ot applicable
items as Specified in -
the Purchase Order.
Pl T i) At 20 Deg.C temperature.
6 Pyt IrII))}BP bodicsp Acceptance:  Avg/Single=27]/21] | Not applicable | Not applicable | Not applicable
’ min.

Creep testing & reporting shall be carried out as per SIP:RM:01 (latest revision) whenever indicated in the
Enquiry/Purchase Order/Engincering Drawing.

6. FETTLING, DRESSING & CLEANING:
Dressing of castings-Free from risers, in gates, notches, undercuts, deep marks etc.

7. NON DESTRUCTIVE TESTING (NDT) AFTER HEAT TREATMENT

Fused wires, parting line fins, chills etc. shall be removed by grinding.

Gas cutting if employed shall be done before Heat treatment.

Preheat the material to 200°C before gas cutting the Alloy steels.

Castings shall be blast cleaned both inside and outside for the removal of fused sand, scales etc.

Visual inspection: 100% as per MSS-SP:55. Acceptance: Type 1: none accepted; Type 2-12: A & B only accepted.

The NDE requirements for the castings shall meet the following as shown in Table-2 below. Castings shall be free from
surface and internal defects like porosity, shrinkage, sand inclusion, crack, cold shut and other harmful defects. All castings
shall be of Radiographic Quality.

1. Radiographic Testing Procedure (RT) : As per ASME B 16.34
2. Magnetic Particle Inspection (MPT) : As per ASTM E709
3. Liquid Penetrant Inspection (L.PI) : As per ASTM E165
Table: 2
o Type of NDE Check
Product Components Characteristics RT RT Area RT Acc. Std | MT$ | MT Area
Body, Bonnet
P1.ps y < 109 -
I\r part  yoke, 600 Class 0%# ASME B 1634 / On
S critical area as | As per Table: N
Conventional Body, Bonnet, | 600 Class & o S : 5 '
- B 100% | indicated  in  the | 3 -
Valves (Gate, | Cover above Dierlag
Globe & Check) | Body, Bonnet, | 1500 Class & 100% 100% | All
Cover above .
Wedge A,H ppestil i} -- - 100% | surfaces
Valves
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including
belly.
; Critical Zones as given All
ill;lmcgedlends i 100% | in the Drawing/glarea Class‘ B 100% | accessible
Safety Valve Base AT hastngs shown in the sketch STM Bail surfaces
Weld ends of below. The areas | E188, Fen
0
A1l Castings I | e BT e | D weld |- -
gs where cannot be
Base 100% | carried out MPI shall enels 48 fiEt
: , Bonnet bl 10%# | be done. Table- 3 B B
Safety Relief
\'alvé Class-2 of
SRV Nozzle All 100% | All area ASTM E446 | -- ==
/ E186.
150 & 300 Class | 100% | Butt Weld Ends As per Table: | 4n0, |[All accessible
Body ~ A 3 .
’ 600 Class & Critical Zones as gtven including
QC NRV, above 151;l the ?nra\tx;ling/kztres belly.
. own e sketc
LERELREY 100% | below. The areas ::S per Tabile: 100%
Body (Special) All where RT cannot be
carried out MPI shall
be done.
Critical Zones as given
in the Drawing/ area
shown in the sketch
201(1)‘; Blower Body All 10%# | below. The areas ;\s penThbie || -
‘ where RT cannot be
carried out MPI shall
be done.
< 600 Class Critical Zones as given -
600 Class & in the Drawing/ area All
. ; above shown in the sketch 5 accessible
Iﬂ:,(i}?cring bl d Body 100% | below. The  areas ?S i TRl surfaces
1500 Class & where RT cannot be 100% including
above carried out MPI shall belly.
be done.
Critical Zones as given
in the Drawing/ area
shown in the sketch t s s Pt
LP Bypass Valve | Body All 100% | below. The areas 3 P - -
where RT cannot be
carried out MPI shall
be done.
$ 1.PI can be substituted for MPI in all inaccessible area and for stainless steel castings # Refer C17.1
Table: 3
Type Of Acceptance < 600 CLASS > 600 CLASS
Discontinuity Level Category i i ess <27 | Thickness >2” | Thickness <27 | Thickness >2”
Gas Porosity A A2 A3 Al A2
Sand/Slag inclusion B B3 B3 B2 B2
Shrink Type-1 C CA2 CA3 CAl CA2
Shrink Type-2 G CB3 CB3 CB2 CB2
Shrink Type-3 (& CC3 cec3 CC2 CC2
Crack D NONE NONE NONE NONE
Hot Tear E NONE NONE NONE NONE
Un-fused Inserts | .. e = pes . :
(Chills/Chapless) F NONE NONE NONE NONE

a. Butt welding ends shall be free of shrinkage, crack & hot tear.
b. For butt weld ends Gas hole/Porosity and sand inclusions to be within level A1 &B1 respectively

NDE for SS material: Castings shall be checked for radioactive contamination and reported. Survey meter shall be used to
measure near the surface. Acceptance limits: Shall be less than 0.1 milli Rontgen (MR) per hour or 1 micro Sievert per hour.
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7.1 # 10% Sampling shall be done as follows: (Wherever specified): The vendor shall select 10% of the Casting from the lot
consisting of same size and type, (along with melt number / SLnos of the castings covered in the lot) for Radiography. A lot
to be specified as the total number of castings as above, supplied in 4 months period (Jan-Apr, May-Aug, Sep-Dec). The
vendor shall radiograph these specified castings and incorporate the lot size and meltno and SLno in the RT reports along
with the other SL.nos of the other castings covered in the lot.If the identified casting is defective then 2 more castings shall
be radiographed.If these 2 castings are defect free then the lot is acceptable.If any one of these castings is defective then all
the remaining castings shall be radiographed and all defective areas shall be repaired. BHEL will carry out audit on the lots
at th vendor works at any time.

7.2 Surface NDE (MPI & LPI): Testing as per ASME B16.34.
1. Relevant indication: Surface-rupture NDE indication with major dimensions > 1.6 mm (1/16 in).
2. Linear indication: Surface NDE indication whose length is 2> three times its width.
3. Rounded indication: Surface NDE indication whose length is < three times its width.
Acceptance for MPI & LPI:
Cracks are not permitted.
For linear indications other than cracks, indications must be separated by a distance greater than the length of an
acceptable indication. Maximum allowable length of the indication shall be:
a)  For thickness(t) up to 13mm= 8mm,
b) For thickness from 13 to 25mm = 13mm
¢) For thickness above 25mm=18mm.
6. For rounded indications, 4 or more indications in a line separated by 1.5 mm or less edge to edge are unacceptable.
Maximum allowable diameter of the indication shall be:

o

a)  For thickness up to 13mm =8mm
b) For thickness above 13mm =13mm

8. DEVELOPMENT STAGE OF CASTING:

a)  During developmental stage, of new castings or change to an existing casting on account of change in dimension which
warrants pattern correction, Foundry to ensure, first sample pieces meet dimensional, NDE & Quality requiremnets in
this TDC, before starting bulk production. Sample castings, 3 castings with nominal bore (NB) < 100mm. & 1 casting
with NB > 100 mm for each type shall be inspected for dimension and RT requirements at BHEL/Vendor works by
BHEL personnel. One Test bar for each melt/heat treatment batch shall be supplied along with casting for test at BHEL.
RT shall be carried out on entire area of the casting to the acceptance requirement of Table-2 & 3. In addition 100%
MPI on all critical areas like change of sections, riser & in gate portions shall be carried out. Casting to be inspected for
dimensions after proof machining wherever necessary. If machining operation is invloved the same shall be done and
defect free condition shall be ensured. If any defect noticed in RT and machining, the type of defect shall be analyzed
and accordingly size of gate, runner, riser and pouting methodolgy to be modified to get defect free casting. Sampling
shall be continued till achieving sound casting. After satisfactory development of sampling bulk production shall be
started. However weld repaired areas identified in visual examination for doubtful indications to be probed by MPI.
Accepted sample castings may be considered for fixing the nominal weight of the castings.

b) During developmental stage RT on sample castings of Yoke, Yoke Clamp & Wedge/Disc shall meet Level-3 of
ASTM E446/FE186/E280.

¢) Radiography not required after satisfactory development of casting & production based on established method for
following parts: SRV Bonnet, Disc Holder,Upper and Lower adjusting rings, Packed cap, Cover Plate, Yoke and SRV
guide flanges.

9. REPAIR:

Castings with unacceptable cracks, hot tears, shrinkage, etc. to be rectified by grinding & if required by welding.
Welding to be done by qualified welder and qualified procedure as per ASME Section IX. For IBR items welders shall be
qualified as per IBR.

Guidelines for repair of steel castings shall be as per SIP:VS:17 for activities like defects require/ not require weld
repair, welding, Post Weld Heat Treatment, NDE and surface treatment. All repaired areas after PWHT shall be NDE tested
and Hardness tested. Hardness shall meet material specification.

For PED (CE-Marking) castings, permanent joining (welding and weld repair) of components must be carried out
by suitably qualified personnel according to suitable operating procedures. Also Non-Destructive tests of permanent joints
must be carried out by suitable qualified personnel.

The procedures and personnel must be approved by a competent third party which at the manufacturer’s discretion,
may be - A notified body, - A third party organization recognized by a Member State of European Community.
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10. SURFACE TREATMENT:

11.

12.

13.

14.

15.

SS castings to be pickled & passivated (after repair & HT if any) as per ASTM A380. Satisfactory passivity of the surface to
be checked using SS passivity test kit (Free iron test). After passivation, rinsing & test, the rinsed demineralised water to
be checked for chloride with 1% Silver nitride, which shall not exceed 0.5 PPM.

DIMENSIONAL CHECK:
For all QCNRV & CRHNRYV Body Castings: Thickness of the body shall be checked throughout the surface on a grid of
100mm x 100mm and recorded & submitted to BHEL.

MARKING AND PACKING:

Representation of Marking and identification shall be as per drawing. Also following details to be marked on each casting,
on a raised pad using low stress stamps and Castings shall be suitably packed to avoid damage during transit.

1. Foundry code, 2. Material specification, grade & Heat/melt number, 3. Size and 4. Class rating.

INSPECTION AND CERTIFICATION:
13.1 For IBR items:
Products shall be inspected at works and the applicable IBR Form must be countersigned by the Inspecting Authority
as indicated below in case the shop/mill/foundry is not recognised as a "Well known Foundry" under IBR:
0 Imported Items: Inspecting Authority approved by IBR for the Country of origin.
O Indigenously Supplied items: Director of Boilers/Chief Inspector of Boilers/Inspecting Authority approved by
IBR, for the respective state.

Certification in IBR Form III-F for IBR items from “IBR-Well Known Foundry” or “Inspecting Authority”, as
applicable, to be submitted. IBR Form III-F & separate Test certificate in English language with following details,
shall accompany the product:

1. Purchase Order No. (BHEL), TDC No & its revision no, Test certificate no & date.

2. Material Specification, Grade & Class with applicable year of code, Heat Number, Quantity & Size

3. Steel making process, Chemistry including incidental elements - Heat wise, Product analysis, Carbon Equivalent
(CE).

4. Heat treatment details of the material and test bars.

Mechanical test results-Tensile (UTS, YTS (0.2% offset), % elongation, % reduction in area), Impact & Hardness

and NDE test results with reference & acceptance standard.

6. Repair details including HT, if any, Cleaning & Surface treatment details.

7. Any other information like clearance of sample casting.

8. Dimensional Inspection Report, where applicable.

9. For SS: Measured Radioactivity levels at 5cm from the surface of the castings shall be reported in the Test
Certificate stating the measured value at the specified distance (not to be recorded in IBR Form).

10. Creep test report as pet the format suggested in Cl 5 of this TDC (applicable only for IBR application).

wn

13.2 For PED 2014/68/EU (CE-marking), test certificates of type 3.1 or 3.2, with details specified in Cl 13.1 for separate
test certificate, shall be submitted as per BS EN 10204.
O ‘Type 3.1 — Suppliers shall have ISO 9001-2008/2015 certification certified by Notified Body recognized by
European community and test certificate certified by suppliers authorized inspection representative.
0 Type 3.2 — Components inspected and test certificates certified by both the supplier’s authorized inspection
representative and Notified Body recognized by European community.

AUDIT CHECKS AT BHEL:
BHEL reserves the right to carry out audit checks for chemistry, HT condition, mechanical test and NDT on representative
test bars or job. Items found defective during check or subsequent processing at BHEL will be rejected.

END USE:
For use in valves and other components like flanges, fittings etc. for high temperature & high pressure applications meeting
IBR, ASME Section I, ASME B 16.34 and PED 2014/68/EU (CE-marking).
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CUST: 1725 & 1726 PROJECT: MAITREE (2x660 MW)

Revisions record:
Rev 00 — Dt: 13/01/2018 — Fresh issue

1.

MATERIAL SPECIFICATIONS:

Specification : ASME 2015

Carbon Steel (CS) : SA / ASTM A216 WCB, WCC & 352 L.CB, L.CC

Alloy Steel (AS) : SA / ASTM A217 WC6, WC9, C12A.

Stainless Steel (SS) : SA / ASTM A351 CF3M, CF8, CF8C, CF8M & SA995 6A
Additional Requitement : As listed below (Supplementary to above material specifications)
Size, Quantity, Grade/Class  : As per Purchase Order & Drawing / Pattern.

CHEMICAL COMPOSITION AND PROCESS:

a)  Melting: As per the Specification, Fully Killed.
Carbon= 0.25% maximum: for SA / ASTM A216 WCB only.
Carbon= 0.15% maximum: for SA / ASTM A217 WCG6 & WC9 (For the castings used in QCNRV, CRHNRYV, TOA
Valves & Conventional valves having contours for welding).

Product Analysis on test bar for each melt including residual elements shall be carried out.

b) All raw materials used in steel making including incoming scrap shall be checked by supplier to ensure freedom from
radioactivity. (Applicable for SS material only)
¢) ‘Tolerance for chemistry shall be as per the above applicable material specifications/standards specified in Cl 1.

DIMENSIONS AND TOLERANCES:
Dimensions & their tolerances shall be as per applicable drawings. For untoleranced dimensions: VL: STDC: 023 (Latest).

HEAT TREATMENT (HT):

CS — Castings of High Pressure Valve. (CL.1500 & above), QCNRV & CRHNRYV: Shall be in Annealed Condition.
AS — Castings: Normalized and Tempered.

Normalizing Temperature: SA/ASTM A217 WCG6, WC9: 920-950°C and for C12A: 1050-1080°C.

Tempering Temperature: SA/ASTM A217 WC6: 680°C min.; WC9: 720°C min.; C12A: 750-780°C.

Others: Heat treatment as per the applicable material specification & grade.

MECHANICAL TESTS:

Test bars to be cast integral with the casting or separately. If cast separately, they shall be cast at the same time as the castings
and from the same ladle. A metal strip with heat number stamped shall be fused with the test bar during casting, to maintain
traceability.

If one (1) casting is made from more than one heat, separate test bars for each cast to be poured and all test bars shall satisfy
the requirements. Tests mentioned in Table 1 shall be conducted per heat / Heat treatment batch, as per ASTM A370.

Perform tensile tests at room temperature in accordance with the procedures specified in ASTM A370. Perform a minimum
of one tensile test. All yield strengths shall be determined using 0.2 % offset method of ASTM A370. The results of the
tensile test(s) shall satisfy the applicable material specification requirements. Hardness testing shall be as per ASTM E10 or
E18.

If the results of the tensile test(s) do not satisfy the applicable requirements, two additional tests on two additional test
specimens (removed from the same TC with no additional heat treatment) may be performed in an effort to qualify the
material. The results of each of these tests shall satisfy the applicable requirements.

Table 1.

MATERIAL SPECIFICATION

TEST SA/ASTM A216, 217 | SA/ASTM A352 | SA/ASTM A351

Tension Test As per the Specification

Hardness Test As per the Specification 225 HBW max. Not applicable

Angle of | Dia of
Bend Pin
WCB 90° 2t
Bend Test Specimen 17 x %4 WCC 90° 2t Not applicable S3 of SA703
WC6 120° 3t
WC9 90° 3t
C12A 90° 2t
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Charpy- U Impact for all QCNRYV, | At Room temperature. . .

4 CRHNRY bodies. Acceptance: Avg /Single=36]/32] min. Not applicable Not applicable
. At 20 °C temperature. . .

5 Charpy- V Impact for LPBP bodies Acceptance: Avg/Single=27]/21] min. Not applicable Not applicable

Creep testing shall be carried out as per CIP:938 (latest revision) for high chrome castings.

6. FETTLING, DRESSING & CLEANING:

e Dressing of castings-Free from risers, in gates, notches, undercuts, deep marks etc.

e Fused wires, parting line fins, chills etc. shall be removed by grinding,

e Gas cutting if employed shall be done before Heat treatment.

e Preheat the material to 200°C. before gas cutting the Alloy steels.

e Castings shall be blast cleaned both inside and outside for the removal of fused sand, scales etc.
e Visualinspection: 100% as pet MSS-SP: 55 (Latest). Acceptance: Type 1: none accepted; Type 2-12: A & B only accepted.

7. NON DESTRUCTIVE TESTING (NDT) AFTER HEAT TREATMENT
The NDE requirements for the castings shall meet the following as shown in Table-2 below. Castings shall be free from
surface and internal defects like porosity, shrinkage, sand inclusion, crack, cold shut and other harmful defects. All castings

shall be of Radiographic Quality.

1. Radiographic Testing Procedure (RT)

: As per ASME B 16.34

2. Magnetic Particle Inspection (MPI) : As per ASTM E709
3. Liquid Penetrant Inspection (LPI) : As per ASTM E165
Table: 2
. Type of NDE Check
Product Components Characteristics RT RT Area RT Acc S MTS | MT Arca
Body, Bonnet
: : < 0 —
Er part yoke, 600 Class 10%# ASME B 1634 / On
over critical area as | As per Table: -
Conventional Body, - Bonnet, | 600 Class & 100% | indicated in  the | 3 -
Valves (Gate Cover above Drawing.
> | Body, Bonnet, All
Globe & Check) 1500 Class & | 100% 100% .
Cover bove accessible
aAﬁ) v Special surfaces
Wedge peaat | - - 100% | including
Class Valves
belly.
o Critical Zones as given All
F?Xﬁcg < nds 100% | in the Drawing/ area Class 2 of 100% | accessible
Safety Val B o astings h in the sketch ASTM E446 f
arety Valve ase shown in the sketc surfaces
/ E186. For
Weld ends of 100% below. The areas Butt | _
All Castings ° | where RT cannot be ud we
Base Al 100% | carried out MPI shall ;nbj '“‘,f per
. Bonnet 10%# | be done. able- - - N
Safety Relief Class ;
Valve ass- ©
SRV Nozzle All 100% | All area ASTM EA446 | -- --
/ E186.
150 & 300 100% | Butt Weld Ends As per Table: 100% All accessible
Bod Class 3 surfaces
Y 600 Class & Critical Zones as given including
acxwy 7 e D, e
CRHNRV 100% | below. The areas ?S per Table: | 0,
Body (Special) All where RT cannot be
carried out MPI shall
be done.
Critical Zones as given
in the Drawing/ atrea
shown in the sketch
E/O(l)t Blower Body All 10%# | below. The areas 3AS per Table: | -
ave where RT cannot be
carried out MPI shall
be done.
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< 600 Class
600 Class &
above

Body 100%
1500 Class &
above

Critical Zones as given -
in the Drawing/ atrea All
shown in the sketch accessible
below. The areas 3AS per Table: surfaces
where RT cannot be including
carried out MPI shall belly.

be done.

Isolating Valve/
device

100%

Critical Zones as given
in the Drawing/ atrea
shown in the sketch

below. The areas 3AS per Table: - -
where RT cannot be
carried out MPI shall
be done.

LP Bypass Valve | Body All 100%

$ LPI can be substituted for MPI in all inaccessible atea and for stainless steel castings # Refer C1 7.1

Table: 3

Type Of Acceptance < 600 CLASS = 600 CLASS
Di .. Level

iscontinuity evel Category Thickness <2” | Thickness >2” Thickness <2” Thickness >2”
Gas Porosity A A2 A3 Al A2
Sand/Slag inclusion B B3 B3 B2 B2
Shrink Type-1 C CA2 CA3 CA1 CA2
Shrink Type-2 C CB3 CB3 CB2 CB2
Shrink Type-3 C CC3 CC3 cC2 CC2
Crack D NONE NONE NONE NONE
Hot Tear E NONE NONE NONE NONE
Un-fused Inserts
(Chills/ Chaplets) F NONE NONE NONE NONE

a.  Butt welding ends shall be free of shrinkage, crack & hot tear.
b. For butt weld ends Gas hole/Porosity and sand inclusions to be within level A1 &B1 respectively

NDE for SS material: Castings shall be checked for radioactive contamination and reported. Survey meter shall be used to
measure near the surface. Acceptance limits: Shall be less than 0.1 milli Rontgen (MR) per hour or 1 micro Sievert per hour.

7.1 # 10% Sampling shall be done as follows: (Wherever specified): The vendor shall select 10% of the Casting from the lot
consisting of same size and type, (along with melt number / SLnos of the castings covered in the lot) for Radiography. A lot
to be specified as the total number of castings as above, supplied in 4 months period (Jan-Apr, May-Aug, Sep-Dec). The
vendor shall radiograph these specified castings and incorporate the lot size and melt no. and SL.no in the RT reports along
with the other SI. No.s of the other castings covered in the lot. If the identified casting is defective then two more castings
shall be radiographed.If these two castings are defect free then the lot is acceptable. If any one of these castings is defective
then all the remaining castings shall be radiographed and all defective areas shall be repaired. BHEL will carry out audit on
the lots at the vendor works at any time.

7.2 Surface NDE (MPI & LPI): Testing as per ASME B16.34.

1. Relevant indication: Sutface-rupture NDE indication with major dimensions > 1.6 mm (1/16 in).

2. Linear indication: Surface NDE indication whose length is = three times its width.

3. Rounded indication: Surface NDE indication whose length is < three times its width.
Acceptance for MPI & LPI:

4. Cracks are not permitted.

5. For linear indications other than cracks, indications must be separated by a distance greater than the length of an
acceptable indication. Maximum allowable length of the indication shall be:
a) For thickness(t) up to 13mm= 8mm,
b) For thickness from 13 to 25mm = 13mm
¢) For thickness above 25mm=18mm.

6. For rounded indications, 4 or more indications in a line separated by 1.5 mm or less edge to edge are unacceptable.
Maximum allowable diameter of the indication shall be:
a) For thickness up to 13mm =8mm
b) For thickness above 13mm =13mm
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8.

10.

1.

12.

13.

DEVELOPMENT STAGE OF CASTING:

a) During developmental stage of new castings or change to an existing casting on account of change in dimension which
warrants pattern correction, Foundry to ensure the first sample casting meets dimensional, NDE & Quality requirements
in this TDC, before starting bulk production. Sample castings: Three castings with nominal bore (NB) < 100 mm &
One casting with NB > 100 mm for each type shall be inspected by BHEL personnel for dimension and RT
requirements at Casting Vendor /BHEL works. One Test bar for each melt/heat treatment batch shall be supplied along
with casting for test at BHEL. RT shall be carried out on entire area of the casting to the acceptance requirement of
Table-2 & 3. In addition 100% MPI on all critical areas like change of sections, riser & in gate portions shall be carried
out. Casting to be inspected for dimensions after proof machining wherever necessary. If machining operation is
involved, the same shall be done and defect free condition shall be ensured. If any defect noticed in RT and machining,
the type of defect shall be analyzed and accordingly size of gate, runner, riser and pouring methodology to be modified
to get defect free casting. Sampling shall be continued till achieving sound casting. After satisfactory development of
sampling, bulk production shall be started. However, weld repaired areas identified in visual examination for doubtful
indications to be probed by MPI. Accepted sample castings may be considered for fixing the nominal weight of the
castings.

b) During developmental stage, RT on sample castings of Yoke, Yoke Clamp & Wedge/Disc shall meet Level-3 of
ASTM E446/E186/E280.

¢) Radiography not required after satisfactory development of casting & production based on established method for
following parts: SRV Bonnet, Disc Holder,Upper and Lower adjusting rings, Packed cap, Cover Plate, Yoke and SRV
guide flanges.

REPAIR:

Castings with unacceptable cracks, hot tears, shrinkage, etc. to be rectified by grinding & if required by welding. Welding to
be done by qualified welder and qualified procedure as per ASME Section IX.

Guidelines for repair of steel castings shall be as per SIP:VS:17(Latest) for activities like defects require/ not requite weld
repair, welding, Post Weld Heat Treatment, NDE and surface treatment. All repaired areas after PWHT shall be NDE tested
and Hardness tested. Hardness shall meet the material specification requirements.

SURFACE TREATMENT:

SS castings to be pickled & passivated (after repair & HT if any) as per ASTM A380. Satisfactory passivity of the surface to
be checked using SS passivity test kit (Free iron test). After passivation, rinsing & test, the rinsed demineralised water to
be checked for chloride with 1% Silver nitride, which shall not exceed 0.5 PPM.

DIMENSIONAL CHECK:
For all QCNRYV & CRHNRYV Body Castings: Thickness of the body shall be checked throughout the surface on a grid of
100mm x 100mm and recorded & submitted to BHEL.

MARKING AND PACKING:

Representation of Marking and identification shall be as per drawing. Also following details to be marked on each casting,
on a raised pad using low stress stamps and Castings shall be suitably packed to avoid damage during transit.

1. Foundty code, 2. Material specification, grade 3.Heat/melt number 4. Size and 5. Class rating.

INSPECTION AND CERTIFICATION:
13.1 Supplier shall have valid ISO:9001-2015 certificate for the duration of the contract. However, ISO:9001-2008
certification is acceptable till 14t September 2018.

13.2 Finished Castings shall be inspected at supplier works and certified as per BS EN 10204 Type 3.2 by any ASME
Authorized Inspection Agency or their subsidiaries covering all details listed in CI. 13.3.

13.3 Manufacturer’s Test certificate (MTC) in English language, not limited to the following, shall accompany all products:
1. Purchase Order No. (BHEL), TDC No & its revision no, Test certificate no & date.
2. Material Specification, Grade & Class with applicable year of code, Heat Number, Quantity & Size
3. Steel making process, Chemistry including incidental elements - Heat wise, Product analysis, Carbon Equivalent
(CE).
4. Heat treatment details of the material and test bars.
5. Mechanical test results-Tensile (UTS, YTS (0.2% offset), % elongation, % reduction in area), Impact & Hardness
and NDE test results with reference & acceptance standard.
6. Repair details including HT, if any, Cleaning & Surface treatment details.
Any other information like clearance of sample casting.
8. Dimensional Inspection Report, where applicable.

~
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9. For SS: Measured Radioactivity levels at 5cm from the surface of the castings shall be reported in the Test
Certificate stating the measured value at the specified distance.
10. Creep test report as per CIP:938 (latest revision) for high chrome castings.

11. Valid ISO 9001 Certificate

14. AUDIT CHECKS AT BHEL:
BHEL reserves the right to carry out audit checks for chemistry, HT condition, mechanical test and NDT on representative
test bars or job. Items found defective during check or subsequent processing at BHEL will be rejected.

15. END USE:
For use in valves and other components like flanges, fittings etc. for high temperature & high pressure applications meeting
ASME Section I and ASME B 16.34 for Maitree Project (2x660 MW).
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Revisions record:
Rev 00 — Dt: 13/01/2018 — Fresh issue
Rev 01 - Dt: 19/02/2019 — SA/ASTM A 995 Gr 4A (CD3MN) added in Cl 1 & 5 based on Engineering/Valves input

1.

MATERIAL SPECIFICATIONS:

Specification ; ASME 2015
Carbon Steel (CS) : SA / ASTM A216 WCB, WCC & 352 LCB, LCC
Alloy Steel (AS) : SA / ASTM A217 WC6, WC9, C12A.
Stainless Steel (SS) : SA / ASTM A351 CF3M, CF8, CF8C, CF8M, SA995 6A
SA / ASTM 995 Gr. 4A(CD3MN)
Additional Requirement : As listed below (Supplementary to above material specifications)
Size, Quantity, Grade/Class : As per Purchase Order & Drawing / Pattern.

CHEMICAL COMPOSITION AND PROCESS:

a)  Melting: As per the Specification, Fully Killed.
Carbon= 0.25% maximum: for SA / ASTM A216 WCB only.
Carbon= 0.15% maximum: for SA / ASTM A217 WC6 & WC9 (For the castings used in QCNRV, CRHNRV, TOA
Valves & Conventional valves having contours for welding).

Product Analysis on test bar for each melt including residual elements shall be carried out.

b) All raw materials used in steel making including incoming scrap shall be checked by supplier to ensure freedom from
radioactivity. (Applicable for SS material only)
¢) Tolerance for chemistry shall be as per the above applicable material specifications/standards specified in Cl 1.

DIMENSIONS AND TOLERANCES:
Dimensions & their tolerances shall be as per applicable drawings. For untoleranced dimensions: VL: STDC: 023 (Latest).

HEAT TREATMENT (HT):

CS — Castings of High Pressure Valve. (C1.1500 & above), QCNRV & CRHNRYV: Shall be in Annealed Condition.
AS — Castings: Normalized and Tempered.

Normalizing Temperature: SA/ASTM A217 WC6, WC9: 920-950°C and for C12A: 1050-1080°C.

Tempering Temperature: SA/ASTM A217 WC6: 680°C min.; WC9: 720°C min.; C12A: 750-780°C.

Others: Heat treatment as per the applicable material specification & grade.

MECHANICAL TESTS:

Test bars to be cast integral with the casting or separately. If cast separately, they shall be cast at the same time as the castings
and from the same ladle. A metal strip with heat number stamped shall be fused with the test bar during casting, to maintain
traceability.

If one (1) casting is made from more than one heat, separate test bars for each cast to be poured and all test bars shall satisfy
the requirements. Tests mentioned in Table 1 shall be conducted per heat / Heat treatment batch, as per ASTM A370.

Perform tensile tests at room temperature in accordance with the procedures specified in ASTM A370. Perform a minimum
of one tensile test. All yield strengths shall be determined using 0.2 % offset method of ASTM A370. The results of the
tensile test(s) shall satisfy the applicable material specification requirements. Hardness testing shall be as per ASTM E10 or
E18.

If the results of the tensile test(s) do not satisfy the applicable requirements, two additional tests on two additional test
specimens (removed from the same TC with no additional heat treatment) may be performed in an effort to qualify the
material. The results of each of these tests shall satisfy the applicable requirements.

Table 1.
MATERIAL SPECIFICATION
8L TEST
No SA/ASTM SA/ASTM SA/ASTM
SA/ASTM A216, 217 A352 A351 4995
1 Tension Test As per Material Specification
’ : 225 HBW Not Not
5 o' Teas < N
2 | Hardness Test As per the Specification priey applisabls applicable
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Angle Dia of
of Bend | Pin
0
3 Bend Test Specimen FLE 900 = Not S3 of SA703 Not
17 x ¥ « WCC | 90 2t applicable ’ applicable
WC6 | 120° 3t
wC9 | 90° 3t
C12A | 90° 2t
) Churpy- U Impact At Room temperature. Not Not Not
4 |for all QCNRV, | , o tance: Avg /Single=36]/32] mi licabl licabl applicabl
CRENRY bodies. Acceptance: Avg /Single=36]/32] min. applicable applicable applicable
5 Charpy- V Impact | At 20 °C temperature. Not Not Not
for LPBP bodies Acceptance: Avg/Single=27]/21] min. applicable applicable applicable

Creep testing and reporting shall be carried out as per CIP:938 (latest revision) for high chrome castings.

6. FETTLING, DRESSING & CLEANING:

e Dressing of castings-Free from risers, in gates, notches, undercuts, deep marks etc.

e Fused wires, parting line fins, chills etc. shall be removed by grinding.

Gas cutting if employed shall be done before Heat treatment.

Preheat the material to 200°C. before gas cutting the Alloy steels.

Castings shall be blast cleaned both inside and outside for the removal of fused sand, scales etc.

Visual inspection: 100% as per MSS-SP: 55 (Latest). Acceptance: Type 1: none accepted; Type 2-12: A & B only accepted.

7. NON DESTRUCTIVE TESTING (NDT) AFTER HEAT TREATMENT
The NDE requirements for the castings shall meet the following as shown in Table-2 below. Castings shall be free from
surface and internal defects like porosity, shrinkage, sand inclusion, crack, cold shut and other harmful defects. All castings

shall be of Radiographic Quality.

1. Radiographic Testing Procedure (RT)
2. Magnetic Particle Inspection (MPT)
3. Liquid Penetrant Inspection (LPI)

: As per ASME B 16.34
: As per ASTM E709
: As per ASTM E165

Table: 2
; % Type of NDE Check
D S Q Q
Product Components Characteristics RT RT Area RT Acc.Std T MTS | MT Area
Body,  Bonnet
5 < 0 .
2:)[;2? yoke, 600 Class 10%# ASME B 1634 / On
— critical area as | As per Table: -
Conventonal g()dy’r S 620 Class & 100% | indicated in  the | 3 -
Valves (Gate, BOZC B == Drawing. I
Globe & Check) | 209> POMNEL | 4560 Class & | 100% 100% | ° .
Cover P accessible
o surfaces
S ; ;
Wedge éﬂ“\, val‘z:cqaal == = == 100% | including
B ) belly.
Critical Zones as given All
1 : s )
Zfaisl;lcgaqtﬁ]n(lq 100% in the Drawing/ area IC\:I:';\/I 2E4:6f 100% accessible
Safety Valve Base ) —— shown in the sketch / E; 86. F surfaces
Weld ends of 100% below. The areas B ’ (1):; .
All Castings ° | where RT cannot be ud‘ Vwe i B
Base All 100% | carried out MPI shall ’Cl‘r;b?e-a; per
Safety  Relief |-2omRet : 10%# | be done. - -
N\’qlth Class-2  of
’ SRV Nozzle All 100% | All area ASTM E446 | -- --
/ E186.
QC NRYV, ) 150 & 300 5 ] As per Table: o, |All accessible
CRH NRV Body Clags 100% | Butt Weld Ends 3 100% e
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600 Class &

above

Critical Zones as given
in the Drawing/ area
shown in the sketch
below. The areas
where RT cannot be
carried out MPI shall
be done.

including
belly.

As per Table:

100% 3

100%
Body (Special) All

Critical Zones as given
in the Drawing/ area
shown in the sketch

below. The areas ?S e Lal = --
where RT cannot be
carried out MPI shall
be done.

Soot Blower

Valve

Body All 10%#

< 600 Class
600 Class &
above

Critical Zones as given -
in the Drawing/ area All
shown in the sketch accessible
below. The areas };\5 e Tishales surfaces
where RT cannot be including
carried out MPI shall belly.

be done.

Isolating Valve/

0
device T

Body
1500 Class &

0
above RN

Critical Zones as given
in the Drawing/ area
shown in the sketch
below. The
where RT cannot be
carried out MPI shall
be done.

As per Table:
areas -- -

LP Bypass Valve 100% 3

Body All

$ LPI can be substituted for MPI in all inaccessible area and for stainless steel castings # Refer C17.1

Table: 3
Type Of Acceptance < 600 CLASS 2 600 CLASS
EREE—— el Cucgory Thickness <2” | Thickness >2” Thickness <2” Thickness >2”
Gas Porosity A A2 A3 Al A2
Sand/Slag inclusion B B3 B3 B2 B2
Shrink Type-1 C CA2 CA3 CA1l CA2
Shrink Type-2 G E©B3 CB3 CB2 CB2
Shrink Type-3 C CC3 CE3 €2 Cce2
Crack D NONE NONE NONE NONE
Hot Tear E NONE NONE NONE NONE
Un-fused Inserts
(Chills/Chaplets) F NONE NONE NONE NONE

a.  Butt welding ends shall be free of shrinkage, crack & hot tear.
b.  For butt weld ends Gas hole/Porosity and sand inclusions to be within level A1 &B1 respectively

NDE for SS material: Castings shall be checked for radioactive contamination and reported. Survey meter shall be used to
measure near the surface. Acceptance limits: Shall be less than 0.1 milli Rontgen (MR) per hour or 1 micro Sievert per hour.

7.1 # 10% Sampling shall be done as follows: (Wherever specified): The vendor shall select 10% of the Casting from the lot
consisting of same size and type, (along with melt number / SLnos of the castings covered in the lot) for Radiography. A lot
to be specified as the total number of castings as above, supplied in 4 months period (Jan-Apr, May-Aug, Sep-Dec). The
vendor shall radiograph these specified castings and incorporate the lot size and melt no. and Sl.no in the RT reports along
with the other SI. No.s of the other castings covered in the lot. If the identified casting is defective then two more castings
shall be radiographed.If these two castings are defect free then the lot is acceptable. If any one of these castings is defective
then all the remaining castings shall be radiographed and all defective areas shall be repaired. BHEL will carry out audit on
the lots at the vendor works at any time.

7.2 Surface NDE (MPI & LPI): Testing as per ASME B16.34.
1. Relevant indication: Surface-rupture NDE indication with major dimensions > 1.6 mm (1/16 in).
2. Linear indication: Surface NDE indication whose length is > three times its width.
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10.

11.

13.

3. Rounded indication: Surface NDE indication whose length is < three times its width.
Acceptance for MPI & LPI:
4. Cracks are not permitted.
5. For linear indications other than cracks, indications must be separated by a distance greater than the length of an
acceptable indication. Maximum allowable length of the indication shall be:
a)  For thickness(t) up to 13mm= 8mm,
b) For thickness from 13 to 25mm = 13mm
c) For thickness above 25mm=18mm.
6. For rounded indications, 4 or more indications in a line separated by 1.5 mm or less edge to edge are unacceptable.
Maximum allowable diameter of the indication shall be:
a) For thickness up to 13mm =8mm
b) For thickness above 13mm =13mm

DEVELOPMENT STAGE OF CASTING:

a) During developmental stage of new castings or change to an existing casting on account of change in dimension which
warrants pattern correction, Foundry to ensure the first sample casting meets dimensional, NDE & Quality requirements
in this TDC, before starting bulk production. Sample castings: Three castings with nominal bore (NB) < 100 mm &
One casting with NB > 100 mm for each type shall be inspected by BHEL personnel for dimension and RT
requirements at Casting Vendor /BHEL works. One Test bar for each melt/heat treatment batch shall be supplied along
with casting for test at BHEL. RT shall be carried out on entire area of the casting to the acceptance requirement of
Table-2 & 3. In addition 100% MPI on all critical areas like change of sections, riser & in gate portions shall be carried
out. Casting to be inspected for dimensions after proof machining wherever necessary. If machining operation is
involved, the same shall be done and defect free condition shall be ensured. If any defect noticed in RT and machining,
the type of defect shall be analyzed and accordingly size of gate, runner, riser and pouring methodology to be modified
to get defect free casting. Sampling shall be continued till achieving sound casting. After satisfactory development of
sampling, bulk production shall be started. However, weld repaired areas identified in visual examination for doubtful
indications to be probed by MPI. Accepted sample castings may be considered for fixing the nominal weight of the
castings.

b) During developmental stage, RT on sample castings of Yoke, Yoke Clamp & Wedge/Disc shall meet Level-3 of
ASTM E446/E186/E280.

) Radiography not required after satisfactory development of casting & production based on established method for
following parts: SRV Bonnet, Disc Holder,Upper and Lower adjusting rings, Packed cap, Cover Plate, Yoke and SRV
guide flanges.

REPAIR:

Castings with unacceptable cracks, hot tears, shrinkage, etc. to be rectified by grinding & if required by welding. Welding to
be done by qualified welder and qualified procedure as per ASME Section IX.

Guidelines for repair of steel castings shall be as per SIP:VS:17(Latest) for activities like defects require/ not require weld
repair, welding, Post Weld Heat Treatment, NDE and surface treatment. All repaired areas after PWHT shall be NDE tested
and Hardness tested. Hardness shall meet the material specification requirements.

SURFACE TREATMENT:

SS castings to be pickled & passivated (after repair & HT if any) as per ASTM A380. Satisfactory passivity of the surface to
be checked using SS passivity test kit (Free iron test). After passivation, rinsing & test, the rinsed demineralised water to
be checked for chloride with 1% Silver nitride, which shall not exceed 0.5 PPM.

DIMENSIONAL CHECK:
For all QCNRV & CRHNRV Body Castings: Thickness of the body shall be checked throughout the surface on a grid of
100mm x 100mm and recorded & submitted to BHEL.

MARKING AND PACKING:

Representation of Marking and identification shall be as per drawing. Also following details to be marked on each casting,
on a raised pad using low stress stamps and Castings shall be suitably packed to avoid damage during transit.

1. Foundry code, 2. Material specification, grade 3.Heat/melt number 4. Size and 5. Class rating.

INSPECTION AND CERTIFICATION:
13.1 Supplier shall have valid 1SO:9001-2015 certificate for the duration of the contract. However, 1SO:9001-2008
certification is acceptable till 14" September 2018.

13.2 Finished Castings shall be inspected at supplier works and certified as per BS EN 10204 Type 3.2 by any ASME
Authorized Inspection Agency or their subsidiaries covering all details listed in Cl. 13.3.
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13.3 Manufacturer’s Test certificate (MTC) in English language, not limited to the following, shall accompany all products:

1.
2
3.

n B

© ® o

10.
11.

Purchase Order No. (BHEL), TDC No & its revision no, Test certificate no & date.

Material Specification, Grade & Class with applicable year of code, Heat Number, Quantity & Size

Steel making process, Chemistry including incidental elements - Heat wise, Product analysis, Carbon Equivalent
(CE).

Heat treatment details of the material and test bars.

Mechanical test results-Tensile (UTS, YTS (0.2% offset), % elongation, % reduction in area), Impact & Hardness
and NDE test results with reference & acceptance standard.

Repair details including HT, if any, Cleaning & Surface treatment details.

Any other information like clearance of sample casting.

Dimensional Inspection Report, where applicable.

For SS: Measured Radioactivity levels at 5cm from the surface of the castings shall be reported in the Test
Certificate stating the measured value at the specified distance.

Creep test report as per CIP:938 (latest revision) for high chrome castings.

Valid ISO 9001 Certificate

14. AUDIT CHECKS AT BHEL:
BHEL reserves the right to carry out audit checks for chemistry, HT condition, mechanical test and NDT on representative
test bars or job. Items found defective during check or subsequent processing at BHEL will be rejected.

15. END USE:
For use in valves and other components like flanges, fittings etc. for high temperature & high pressure applications meeting
ASME Section I and ASME B 16.34 for Maitree Project (2x660 MW).

Sketch of zones for RT

nd SR

Base Bonnet

5_285_3 Radiography Area




BHEL - Tiruchirappalli - 620014, India.
Quality Assurance Department
TECHNICAL DELIVERY CONDITIONS

DOC No: TDC:6:396 Rev: 01
Effective Date: 19/02/2019
Page: 6 of 7

Product: Steel Castings for Boilers & Valves for Maitree Project

CUST: 1725 & 1726

PROJECT: MAITREE (2x660 MW)

Soot Blower Valve Body

PART CODES :
LRD IE, LRD IIE

-

|
|

ick Closin, on Return Valve B

e
|
g,
4
— r
NS
- i

Section-XX

Cold Reheat Non Return Valve Body

T ™1
| &
‘- -
14 b & ] ey
i \\ \ o
i | I
X 3
\\ //
N\ /
=
) 2

Section-XX

& WB IE

D2O0Z4ATO0O0D, 920131810000, F20243870100. B20L30810100

— 2.6 GO0
RADIOGRAPHY ARFA
Ir‘
y ,:.... .I.,q_.
X
A
’ il

| Radiography Area

NN Radiography Area




BHEL - Tiruchirappalli - 620014, India.
Quality Assurance Department

””[l TECHNICAL DELIVERY CONDITIONS

DOC No: TDC:6:396 Rev: 01
Effective Date: 19/02/2019
Page: 7 of 7

Product: Steel Castings for Boilers & Valves for Maitree Project

CUST: 1725 & 1726

PROJECT: MAITREE (2x660 MW)

LP Bypass Stop cum Control Valve Bod

a T
| I e
y,
WO e, ) 4'\
e + - S . \&4
1R
H
! J
- . e .
| o A
:\“ﬁ.'.‘.)'/ : » .‘ | B
: | \,‘ ;';I'
. i/
e 1= ri f
} _—"__',. 1 \ o~ | A
[ | +7
D ]
oy AL i P
RS \*L-——.«“/ &

88& Radiography Area

i \./ . -
D T | Shemede BP0 et L o3 ==
WVY19/02/19 18wt 14)zhq ileH'q 2P g9 1/o
Abdur Rahman | G. Panncer Selvam | S. Anand Kumar K. Rajasckaran R. Rajappan R. Ananthakrishnan Amit Roy
Sr. ingr/ QA DGM/QA SDGM/PE/FB | DGM/Valves/Engg SDGM/MM AGM/Valves/Purchase | AGM/QA& BE
Prepared By Reviewed By Approved By




(foazor) | BHEL — Tiruchirappalli - 620014, India. DOC No: TDC:6:400 Rev: 01
H”H Quality Assurance Department Effective Date: 21/07/2018
TECHNICAL DELIVERY CONDITIONS Page: 1 0f 4

Product: Steel Castings for Valves - Refinery Projects as per EIL Specification 6-44-0052 Rev. 7

Revisions record:
Rev. 00: Dt-16/05/2018 - Fresh Issue
Rev. 01: Dt-21/07/2018- TDC Title revised to include refinery projects as per EIL Specification

1.

MATERIAL SPECIFICATIONS:
All the codes, standards, specifications, drawings & procedures, etc., referred in this TDC shall be of latest revision
as on the date of Enquiry/Purchase Order, whichever is earlier, unless specified otherwise.

Carbon Steel (CS) :SA / A216 WCB,WCC

Alloy Steel (AS) : SA / ASTM A217 WCo, WC9

Stainless Steel (SS) : SA / ASTM A351 CF8, CF8M

Additional Requirement ; As listed below (Supplementary to above material specifications)
Size, Quantity, Grade/Class : As per Purchase Order & Drawing / Pattern.

CHEMICAL COMPOSITION AND PROCESS:

a) Melting: As per the Specification, Fully Killed.
Carbon= 0.25% maximum: for SA / ASTM A216 WCB only.
Carbon= 0.15% maximum: for SA / ASTM A217 WC6 & WC9; S, P Mn- as per IBR
Product Analysis on test bar for each melt including residual elements shall be carried out.

b) All raw materials used in steel making including incoming scrap shall be checked by supplier to ensure freedom from
radioactivity. (Applicable for SS material only)
¢) Tolerance for chemistry shall be as per the above applicable material specifications/standards specified in Cl 1.

DIMENSIONS AND TOLERANCES:
Dimensions & their tolerances shall be as per applicable drawings. For untoleranced dimensions: VL: STDC: 023.

HEAT TREATMENT (HT):

CS — Shall be in Normalized Condition

AS — Castings: Normalized and Tempered.

Normalizing Temperature: SA/ASTM A217 WC6, WC9: 920-950°C

Tempering Temperature: SA/ASTM A217 WC6: 680°C min.; WC9: 720°C min.

SS - All Stainless Steel Castings shall be solution heat treated.

All other materials: Heat treatment shall be as per the applicable material specification & grade

MECHANICAL TESTS:

a) Test bars to be cast integral with the casting or separately. If cast separately, they shall be cast at the same time as the
castings and from the same ladle. A metal strip with heat number stamped shall be fused with the test bar during casting,
to maintain traceability.

If one (1) casting is made from more than one heat, separate test bars for each cast to be poured and all test bars shall
satisfy the requirements. Tests mentioned in Table 1 shall be conducted per heat / Heat treatment batch, as per ASTM
A370.

Perform tensile tests at room temperature in accordance with the procedures specified in ASTM A370. Perform a
minimum of one tensile test. All yield strengths shall be determined using 0.2 % offset method of ASTM A370. The
results of the tensile test(s) shall satisfy the applicable material specification requirements. Hardness testing shall be as
per ASTM E10 or E18.

If the results of the tensile test(s) do not satisfy the applicable requirements, two additional tests on two additional test
specimens (removed from the same TC with no additional heat treatment) may be performed in an effort to qualify the
material. The results of each of these tests shall satisfy the applicable requirements.

Table 1.
No | TEST MATERIAL SPECIFICATIONS
° SA/ASTM A216, 217 [ SA/ASTM A351
1 Tension Test As per the Material Specification
2 Hardness Test As per the Material Specification
Bend Dia of
e Angle Pin

3 Iff‘ld,/Ti“‘ SphCiEEn WCB | 90° | 2t $3 of SA703

’ WC6 | 120° 3t

WC9 90° 3t
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b) Inter Granular Corrosion (IGC) tet shall be conducted for all austenitic stainless steels as follows:
ASTM A262 Practice ‘B’ with acceptance criteria of ‘60 mils/year(max)’.
For the IGC test as described above, two sets of samples to be drawn from each solution annealing lot. One set shall
correspond to the highest Carbon content and the other to the highest pressure rating.

6. FETTLING, DRESSING & CLEANING:
e Dressing of castings-Free from risers, in gates, notches, undercuts, deep marks etc.
e  Fused wires, parting line fins, chills etc. shall be removed by grinding.
e  Gas cutting if employed shall be done before Heat treatment.
e Preheat the material to 200°C before gas cutting the Alloy steels.
e Castings shall be blast cleaned both inside and outside for the removal of fused sand, scales etc.
e Visual inspection: 100% as per MSS-SP:55. Acceptance: Type 1: none accepted; Type 2-12: A & B only accepted.

7. NON DESTRUCTIVE TESTING (NDT) AFTER HEAT TREATMENT
The NDE requirements for the castings shall meet the following as shown in Table-2 below. Castings shall be free from
surface and internal defects like porosity, shrinkage, sand inclusion, crack, cold shut and other harmful defects. All castings
shall be of Radiographic Quality.

1. Radiographic Testing Procedure (RT) : As per ASME B 16.34
2. Magnetic Particle Inspection (MPI) : As per ASTM E709
3. Liquid Penetrant Inspection (LPT) : As per ASTM E165

Radiography shall be done by X Ray /Gamma Ray to get the required sensitivity.

Valve castings shall undergo Radiographic Examination as specified below:

Table: 2
- Type of NDE Check
Product Components Characteristics RT RT Arca RT Acc. Std
150 Class
<na
ALL et #
>26” 100%
Conventional Valves and Other QESI& ASME B 16.34 ASME B 16.34
valves <16 #
ALL
>18” 100%
> Maae 0,
ALL 6()0 Class 100%
All sizes

#Radiographic testing requirements shall be as per Engineering Drawing or Valve material specification (VMS) issued by
Customer/Consultant.

NDE for SS material: Castings shall be checked for radioactive contamination and reported. Survey meter shall be used to
measure near the surface. Acceptance limits: Shall be less than 0.1 milli Rontgen (MR) per hour or 1 micro Sievert per hour.

7.2 Surface NDE (MPI & LPI): Testing as per ASME B16.34.
1. Relevant indication: Surface-rupture NDE indication with major dimensions > 1.6 mm (1/16 in).
2. Linear indication: Surface NDE indication whose length is 2 three times its width.
3. Rounded indication: Surface NDE indication whose length is < three times its width.
Acceptance for MPI & LPI:
4. Cracks are not permitted.
For linear indications other than cracks, indications must be separated by a distance greater than the length of an
acceptable indication. Maximum allowable length of the indication shall be:
a) For thickness(t) up to 13mm= 8mm,
b) For thickness from 13 to 25mm = 13mm
c) For thickness above 25mm=18mm.
6. For rounded indications, 4 or more indications in a line separated by 1.5 mm or less edge to edge are unacceptable.
Maximum allowable diameter of the indication shall be:
a) For thickness up to 13mm =8mm
b) For thickness above 13mm =13mm

SJ\
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8.

10.

11.

DEVELOPMENT STAGE OF CASTING:

2) During developmental stage, of new castings or change to an existing casting on account of change in dimension which
warrants pattern correction, Foundry to ensure, first sample pieces meet dimensional, NDE & Quality requiremnets in
this TDC, before starting bulk production. Sample castings, 3 castings with nominal bore (NB) < 100mm. & 1 casting
with NB > 100 mm for each type shall be inspected for dimension and RT requirements at BHEL/Vendor works by
BHEL personnel. One Test bar for each melt/heat treatment batch shall be supplied along with casting for testat BHEL.
RT shall be carried out on entire area of the casting to the acceptance requirement of Table-2. In addition 100% MPI
on all critical areas like change of sections, riser & in gate portions shall be carried out. Casting to be inspected for
dimensions after proof machining wherever necessary. If machining operation is invloved the same shall be done and
defect free condition shall be ensured. If any defect noticed in RT and machining, the type of defect shall be analyzed
and accordingly size of gate, runner, riser and pouring methodolgy to be modified to get defect free casting. Sampling
shall be continued till achieving sound casting. After satisfactory development of sampling bulk production shall be
started. However weld repaired areas identified in visual examination for doubtful indications to be probed by MPL
Accepted sample castings may be considered for fixing the nominal weight of the castings.

b) During developmental stage RT on sample castings of Yoke, Yoke Clamp & Wedge/Disc shall meet Level-3 of
ASTM E446/E186/E280.

REPAIR:

Castings with unacceptable cracks, hot tears, shrinkage, etc. to be rectified by grinding & if required by welding. Welding to
be done by qualified welder and qualified procedure as per ASME Section IX. For IBR items welders shall be qualified as
per IBR.

Guidelines for repair of steel castings shall be as per SIP:VS:17 for activities like defects require/ not require weld repair,
welding, Post Weld Heat Treatment, NDE and surface treatment. All repaired areas after PWHT shall be NDE tested and
Hardness tested. Hardness shall meet material specification.

SURFACE TREATMENT:

SS castings to be pickled & passivated (after repair & HT if any) as per ASTM A380. Satisfactory passivity of the surface to
be checked using SS passivity test kit (Free iron test). After passivation, rinsing & test, the rinsed demineralised water to
be checked for chloride with 1% Silver nitride, which shall not exceed 0.5 PPM.

MARKING AND PACKING:

1. Vendor's name (Foundry Code) 2. Nominal size 3. Valve body rating 4. Material designation 5. Direction of flow (if any)
etc. shall be integral on the body. Castings shall be suitably packed to avoid damage during transit.

Additionally, Heat/melt number to be marked on each casting, on a raised pad using low stress stamps.

INSPECTION AND CERTIFICATION:
121 For IBR items:
Products shall be inspected at works and the applicable IBR Form must be countersigned by the Inspecting Authority
as indicated below in case the shop/mill/foundry is not recognised as a "Well known Foundry" under IBR:
O Imported Items: Inspecting Authority approved by IBR for the Country of origin.
O Indigenously Supplied items: Director of Boilers/Chief Inspector of Boilers/Inspecting Authority approved by
IBR, for the respective state.

Certification in IBR Form III-F for IBR items from “IBR-Well Known Foundry” or “Inspecting Authority”, as
applicable, to be submitted. IBR Form III-F & separate Test certificate in English language with following details,
shall accompany the product:

1. Purchase Order No. (BHEL), TDC No & its revision no, Test certificate no & date.

2. Material Specification, Grade & Class with applicable year of code, Heat Number, Quantity & Size

3. Steel making process, Chemistry including incidental elements - Heat wise, Product analysis, Carbon Equivalent
(CE).

4. Heat treatment details of the material and test bars.

5. Mechanical test results-Tensile (UTS, YTS (0.2% offset), % elongation, % reduction in area), Impact & Hardness
and NDE test results with reference & acceptance standard.

6. Results of IGC test as per Clause 5 (b).

7. Repair details including HT, if any, Cleaning & Surface treatment details.

8. Any other information like clearance of sample casting.

9. Dimensional Inspection Report, where applicable.

10. For SS: Measured Radioactivity levels at 5cm from the surface of the castings shall be reported in the Test

Certificate stating the measured value at the specified distance (not to be recorded in IBR Form).
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13. AUDIT CHECKS AT BHEL:
BHEL reserves the right to carry out audit checks for chemistry, HT condition, mechanical test and NDT on representative
test bars or job. Ttems found defective during check or subsequent processing at BHEL will be rejected.

14. END USE:
These castings are intended for use in refinery projects as per EIL specification 6-44-0052 Rev. 7.
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TDC _FOR_UNTOLERANCED DIMENSIONS IN CASTING & FORGING DRAWINGS

SC.E& 3

This technical delivery cenditien specifies “the telerance
fer the unteleranced dimensien fer the castings and fergings

wherever telerances are net specified in the applicable drawin
applicable material TDC.

A.Castings 3

neminal dimensien Telerance en diameter af
(in mm) height (in mm)
UPTO ' + 0,5
OVER 4 UPTO 16 + 1.0
OVER 16 UPTO 65 + 1.5
OVER €5 UPTO 125 + 2.0
OVER 125 UPTO 250 + 2.5
OVER 250 UPTO 500 x 3.0
OVER 500 upTO 1000 + 4,0
OVER 1000 UPTO 1600 + 5.0

B. Fergings : As per Table (1), (2).% (3) & (4)‘

A

PREPARED CHECKED APPROVED

ety

a4
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TABLE 3 STRAIGHT™isS, FLATNESY AND
UPSLET FORGINGS

CENTRE TO CENTRE DIMENSIONS FOR DROP, PRLSS AND

f
| DROP. PRESS AND UPSET FORGINGS
i _~_§>_‘_&_ QUALITY £ DO'E?“__P_{Q_I APPLY TO VUPSET FORGINGS
FRANGE OF TOLERANCES YQOR STRAIGHTNERS AND FLATNESS
LENGTH M M
ABOVE O 100125 160200250 [315 [400[500 [630[{800(1000 [1250 {1600 {2000
TO (NCL) 100|125 (160 {200!250 |315 [400[500{630 [800|1000 {i250 {1600 |2000{2500
| 1106|0708 (09| I |1 |12 14|16 |18 2 |22 (2528 |32
QUAUTY | ¢ w
: |
RANGE OF TOLERANCES FOR CENTRE TO CENTRE DIMENSIONS
LENGTH M M
ABOVE ) 100 [ 160 | 200|250 | 315 [400 500 | 630 |800 |1000
YO (INCL) 100 | 160 | 200 | 250 | 315 | 400 | 500 | 630 | 800 | 1000 }1250
’ +0:3 *0-4 *0.5 *06 *0-8 ) *.2 11-6 *2 +25 *3.2
' zlo6 o8 b2 |16 2 24 |32 |4 5 64
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Fig. 2. Envelopiag shapes of circular forgings

Fig. 3. Enveloping shapes of nca-circular forgings

1. The type of steel used is determined as falling within ene
ef the fellewing categeries 3

Ml - steel with carben centent net mere than 0,65%
and tetal eof specified alleying elements net mere than 5

a.

b.

2. Cemplexity facter

M2 - steel with carben centent abeve 0,65% er tetal ef
specified alleying elements abeve 5%.

ef a ferging is the ratie ef the weight

ef the ferging te the weight ef the sverall shape necessary
te accemmedate the maximum dimensiens ef the ferging.

The resulting cemplexity facter is determined as falling within
ene of the fellewing categeries 3

S4
S3
S2
S1

Upte and including 0.16

Abeve 0.16 upte and including 0,32
Abeve 0,32 upte and including 0.63
Abeve 0,63 upte and including 1,00



Annexure - |

Certificate by Chartered Accountant on letter head

This is 10 Certify That M/S i s sss s ra st sss s s ssnsrbssases
(hereinafter ~ referred to as ‘company’) having its registered office  at
.. is registered under MSMED Act 2006, (Entrepreneur
Memorandum NO (Part—ll} .......coreresnesnmeneesesmeensmesmsssssssssmasesesmansasseseses QU vurinisuicsrvinnseninnns,
Category: ..cvuvrereeesenene. (Micro/Small)). (Copy enclosed).

ooy

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 (.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 :

RS.iicrrrcrnrnccrrrannnnee.. LACS

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:
31O - | o1
(Strike off whichever is not applicable)
The above investment oOf RS Lacs is within permissible limit of
Rs.... cevvereeesensrereLACS TOM iiiiieiivniinnissnsseseennennn 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 .......uuen.
(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 S.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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