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MAIN SUPPLIER MANUFACTURER’S NAME AND
BHEL-PIPING CENTRE | ADDRESS MANUFACTURING QUALITY PLAN
ITEM : CONDENSATE PUMP | QP NO. PC-CP-QP PROJECT
O =
REV.NO.:00 CUSTOMER
affer
' DATE: 14.02.2020
SL COMPONENT & CHARACTERISTIC | CLAS TYPE OF QUANT REFERENCE ACCEPTANCE FORMAT OF AGENCY REMARKS
No OPERATIONS S s CHECK o DOCUMENT NORMS RECORD
CHECK #
1 2 3 2 5 6 7 8 9 * o
D[M]CTI]N
1.0 MATERIAL
1.1 | CASTING, SUCTION CHEMICAL B 100% APPROVED DRAWING / DATASHEET / MTC
COVER, DELIVERY PROPERTIES CHEMICAL MATERIAL SPECIFICATION Jvlilepl v v
COVER, CHAMBER, ANALYSIS
IMPELLER, SHAFT, MECHANICAL B | MECH ANALYSIS 100% APPROVED DRAWING / DATASHEET / NP | V]|V
NECK RING, PROPERTIES MATERIAL SPECIFICATION
SHAFT/SLEEVE
12 | SHAFT SOUNDNESS B | UTFOR® > 40 MM 100 % ASTM A 388 ASME Sec VIl Div Il MTC NP | Vv |V
Cl3.34
1.3 | MECHANICAL SEAL & CHEMICAL & B | VERIFICATION 100% | APPROVED DRAWING / DATASHEET / MTC NP | Vv |V
COUPLING MECHANICAL MATERIAL SPECIFICATION
TEST
14 | MOTOR @ ELECTRICAL B | ROUTINE TEST 100 % TEST V| P | V | V | @Procurementas
CHARACTRISTIC TYPE TEST 1 per IS 325 & MOTOR DATASHEET REPORT per Customer
type approved vendor
list. REFER NOTE 1
2.0 INPROCESS INSPECTION
2.1 | ALLITEMS UNDER 1.0 | CASTING B | VISUAL 100 % | CASTING WILL BE FREE FROM CRACKS, - NP V]V
ABOVE DEFECTS SHRINKAGE, COLD SHUTS, INJURIES,
POROSITY, SAND FUSION ETC
2.2 | CASING, CASING PR.TIGHTNESS B | HYDRO TEST 100 % | APPROVED DRAWING / DATASHEET IR NP | Vv |V
COVER
22 | IMPELLERS SURFACE A | LPI ON MACHINED 100 % | ASTME 165 ASME SEC VIl DIV 1 IR NPV |V
DEFECTS SURFACES
2.3 | SHAFT DIMENSION B | MEASUREMENT 100 % | APPROVED DRAWING / DATASHEET IR NPV |V
LPI A | NDT ASTM E 165 ASME SEC VIl DIV 1 IR NP | Vv |V
2.4 | ROTOR ASSEMBLY BALANCING A | DYNAMIC 100 % | I1SO 1940 BALANCING | ¥ | P | V | V
(IMPELLER+SHAFT+ BALANCING REPORT
COUPLING)
LEGEND: * RECORDS, INDENTIFIED WITH “TICK” (V) SHALL BE ESSENTIALLY DOC. NO.: REV...... CAT.
INCLUDED BY SUPPLIER IN QA DOCUMENTATION.
** M: MANUFACTURER/SUB-SUPPLIER C: MAIN SUPPLIER(BHEL/BHEL AIA
MANUFACTURER/ MAIN-SUPPLIER N: CUSTOMER
SUB.SUPPLIER P: PERFORM W: WITNESS AND V: VERIFICATION. AS APPROPRIATE
CHP : CUSTOMER HOLD POINT
SIGNATURE REVIEWED BY APPROVED BY | APPROVAL SEAL






MAIN SUPPLIER MANUFACTURER’S NAME AND
BHEL -PIPING CENTRE | ADDRESS MANUFACTURING QUALITY PLAN
ITEM : CONDENSATE PUMP | QP NO. PC-CP-QP PROJECT
&G 5T
REV.NO.:00 CUSTOMER
”,’[‘ DATE: 14.02.2020 PAGE: 2 OF 2
SL | COMPONENT & CHARACTERIST CLA TYPE OF QUAN REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
No OPERATIONS -Ics Ss CHECK T(L)JLVI DOCUMENT NORMS OF
CHEC # RECORD
K
1 2 3 4 5 6 7 8 9 **
DfM[C]JN
*
3.0 FINAL INSPECTION
31 | COMPLETE PUMP | VISUAL B | VISUAL & 100 % | APPROVED DRAWING / DATA SHEET IR NP [wlw
OVERALL DIMENSION MEASUREMENT
3.2 | PERFORMANCE 1) Q Vs HEAD A | PERFORMANCE TEST | 100 % | APPROVED DATA TEST REPORT / IR NP [wlw
TEST WITH 2) Q Vs POWER SHEET PLOTTED CURVES/ IR
INDIVIDUAL JOB 3) Q Vs EFFICIENCY
MOTOR 4) VIBRATION
5) NOISE LEVEL
6) BEARING
TEMPERATURE RISE
NPSH @ B | NPSHTEST AT RATED | ONE APPROVED DATA SHEET IR Jdelwlw
FLOW PUMP
3.3 | STRIP TEST STRIP DOWN TEST A | VISUAL ONE | APPROVED NO WEARING / IR
AFTER PUMP | DATASHEET TEARING/ DAMAGING delwlw
PERFORMANCE
TEST
4.0 | PAINTING
PAINTING SURFACE B | VISUAL & 100 % | NTPC APPROVED PAINTING SCHEME IR NP Vv ]V
PREPARATION, DFT, MEASUREMENT
APPEARANCE & SHADE,
ADHESION TEST
5.0 | PACKING & PRESERVATION
PACKING & SURFACE CONDITION, B | VISUAL 100 % | MANUFACTURER'S STANDARD / PURCHASE IR TPV ]V
MARKING CLEANLINESS, SPECIFICATION / PURCHASE ORDER
MARKING, END CAP
NOTE :
1. Motor QP shall be submitted for approval.
LEGEND: * RECORDS, INDENTIFIED WITH “TICK” ( V) SHALL BE ESSENTIALLY DOC. NO.: REV...... CAT.
INCLUDED BY SUPPLIER IN QA DOCUMENTATION.
**  M: MANUFACTURER/SUB-SUPPLIER C: MAIN SUPPLIER(BHEL/BHEL AIA
MANUFACTURER/ MAIN-SUPPLIER N: CUSTOMER
SUB-SUPPLIER P: PERFORM W: WITNESS AND V: VERIFICATION. AS APPROPRIATE
CHP : CUSTOMER HOLD POINT
SIGNATURE REVIEWED BY APPROVED BY | APPROVAL SEAL
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Tech Spec Annexure.pdf
Annexure—A

LIST OF DOCUMENTS REQUIRED-Condensate pump

S.No

Document title

Category
(Approval/
Information)

Submitted by
vendor

Remarks

Design characteristic curves showing flow vs head,

1 power, efficiency and NPSH(R). A

2 Pump Data sheet A

3 Cross sectional drawing of pump. A
General arrangement drawing giving overall dimensions,

4 foundation details, loading and details of suction/ A
discharge nozzles.

c Allowable forces and moments on suction & discharge A
nozzles.

6 Part list and material of construction. A

7 Cooling water requirements with quantity and pressure A
if required.

8 Minimum re-circulation flow for the safe operation of I
Pumps.

9 Speed Vs torque curve (Superimposed curves) A

10 GD sq. value (moment of inertia) I

11 Quality plan A

12 Mechanical seal Drawing I

13 List of special tools if applicable I

14  |Catalogues I

15 Schematic diagram of the pump. I

16 Schematic diagram for cooling water and seal water |
lines if applicable.

17 Motor datasheets A
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Annexure A.pdf
Annexure A — General Terms & Conditions

1. BHEL STANDARD GUARANTEE CLAUSE
The materials are to be guaranteed for satisfactory performance for a period of 24 months from the date of dispatch or

18 months from the date of commissioning / putting into use whichever is earlier and if any defect is noticed during the
above period, the same shall be rectified / replaced free of cost on FOR destination basis within a reasonable time,
maximum limited to the agreed delivery period. To this effect a guarantee certificate should be sent along with the
dispatch documents in the event of an order.

2. Force Majeure

If at any time during the continuance of this contract the performance in whole or part by either party of any obligation
under this contract shall be prevented or delayed by reason of war, hostilities ,acts of public enemy, civil commotions,
sabotage, fire, flood, explosion, epidemic, quarantine restrictions or acts of God( here in referred to as events), then
provided the notice of the happenings of any such event is given by either party to other party within 21(twenty
one)days from the date of occurrence thereof, either party shall reason of such event, not be entitled to terminate this
contract nor shall either party have any claim for damages against other in respect of such non-performance and delay in
performance and delivery under the contract shall be resumed soon as practicable after such event has come to an end
or ceased to exist and the decision of the BHEL as to whether the deliveries, have been so resumed or not shall be final
and conclusive. If the performance in whole or part of any obligation under the contract is for extension of time shall be
granted for periods, considered reasonable by the Vendor to the BHEL subject to prompt notification by the Vendor to
the BHEL of the particulars of the events and supply to the BHEL if required of any supporting evidence. Any waiver of
time in respect of particular part and thereof shall not be deemed to be a waiver of time in respect of remaining
deliveries.

3. Arbitrations & Conciliation

Resolution of Disputes:

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

The proceedings of Conciliation shall broadly be governed by Part-Ill of the Arbitration and Conciliation Act 1996 or
any statutory modification thereof.

Notes:

No serving or a retired employee of BHEL/Administrative Ministry of BHEL shall be included in the BHEL Panel of
Conciliators.

Any other person(s) can be appointed as Conciliator(s) who is/are mutually agreeable to both the parties from
outside the BHEL Panel of Conciliators.

The proceedings of Conciliation shall broadly be governed by Part-lll of the Arbitration and Conciliation Act 1996 or
any statutory modification thereof and as provided in Annexure X to this Enquiry Conditions.
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Annexure A — General Terms & Conditions

The Annexure together with its appendices will be treated as if the same is part and parcel hereof and shall be as
effectual as if set out herein in these Enquiry Conditions.

Except as provided elsewhere in this Contract, in case amicable settlement is not reached between the parties, in
respect of any dispute or difference; arising out of the formation, breach, termination, validity or execution of the
Contract; or, the respective rights and liabilities of the Parties; or, in relation to interpretation of any provision of the
Contract ; or, in any manner touching upon the Contract, then, either Party may , by a notice in writing to other
Party refer such dispute or difference to sole arbitration of an arbitrator appointed as per the Arbitration and
Conciliation Act, 1996 (India) or statutory modification or re-enactment thereof and the rules made thereunder and
for the time being in force .

The Arbitrator shall pass a reasoned award and the award of the Arbitrator shall be final and binding upon the
parties. Subject as aforesaid, the provision of Arbitration & Conciliation Act 1996 (India) or statutory modification
or re-enactment thereof and the rules made thereunder and for the time being in force shall apply to the arbitration
proceeding under this clause.

The seat of arbitration shall be Chennai, Tamil Nadu, India. The cost of arbitration shall be borne as per the award of
the Arbitrator. Subject to arbitration in terms of clause above, the Courts at Chennai, Tamil Nadu, India shall have
exclusive jurisdiction over any matter arising out of or in connection with this Contract.

Notwithstanding the existence or any dispute or difference and/or reference for the arbitration, the vendor shall
proceed with and continue without hindrance the performance of its obligation under this Contract with due
diligence and expedition in a professional manner except where the Contract has been terminated by either Party in
terms of this Contract.

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

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

4. Laws Governing the Contract:

a. The contract shall be governed by the Laws of the Government of India in force.

b. Irrespective of the place of execution of the contract, place of delivery, place of payment under the contract,
the contract shall be deemed to have been made at the place at which the Acceptance of the tender has
been issued.

Page 2 of 8
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Annexure A — General Terms & Conditions

. Jurisdiction of the Court

The Courts of the place from where the acceptance of the tender has been issued shall alone have jurisdiction to
decide any dispute arising out of or in respect of the contract.

. Non-Disclosure Agreement (NDA)

The bidders shall enter into the Non-disclosure agreement totally voluntarily, with full knowledge of its meaning
and without duress. (Format attached).

. "Price to be firm during the execution of scope of work".

. Cartel Formation:

All the firms should desist from forming cartel as the practice is prohibited under Section 3(3) (a) & (d) of the
competition Act 2002.

If any such instance is observed during this tender will attract disciplinary action as per BHEL policies.

CANCELLATION / TERMINATION OF CONTRACT, DEFAULT / BREACH OF CONTRACT AND RISK PURCHASE
case of abnormal delays (beyond the maximum late delivery period as per Penalty clause) in supplies / defective

supplies or non-fulfilment of any other terms and conditions given in Purchase Order as enumerated subsequently in this
clause, Purchaser shall be entitled to cancel the Order / Contract either in whole or portion thereof without
compensation to Seller / Contractor and if the Purchaser so desires, may procure upon such terms and in such manner as

deemed appropriate, stores not so delivered or others of similar description where stores exactly complying with

particulars are not, in the opinion of the Purchaser, which shall be final, readily procurable, at the risk and cost of the

Seller / Contractor and the Seller / Contractor shall be liable to the Purchaser for any excess costs provided that the Seller

/ Contractor shall continue the performance of the Order / Contract to the extent not cancelled under the provisions of

this clause. The Seller / Contractor shall on no account be entitled to any gain on such repurchases. If bidder does not

agree to the above Risk Purchase Clause, BHEL reserves the right to reject the offer.

Risk & Cost Clause, in line with Conditions of Contract may be invoked in any of the following cases:

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

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

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

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

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

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

Risk and Cost amount against Balance Work

Risk & Cost Amount= [(A-B) + (A x H/100)]
Where,
A= Value of Balance scope of Work / Supply (*) as per rates of new contract

Page 3 0of 8





Annexure A — General Terms & Conditions

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

H= Overhead Factor to be taken as 5

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

*(Balance scope of work / supply)

Difference of Contract Quantities and Executed Quantities as on the date of issue of Letter for ‘Termination of Contract’,
shall be taken as balance scope of Work / Supply for calculating risk & cost amount.

Contract quantities are the quantities as per original contract. If, Contract has been amended, quantities as per amended
Contract shall be considered as Contract Quantities.

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

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

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

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

LD against delay in executed work / supply in case of Termination of Contract in case of Risk and Cost Option

LD against delay in executed work / supply shall be calculated in line with LD clause of the contract for the delay
attributable to contractor / supplier. For limiting maximum LD value, contract value shall be taken as Executed Value of
work / supply.
Method for calculation of “LD against delay in executed work / supply” is given below.
a. Let the time period from scheduled date of start of work till termination of contract excluding the period of Hold
(if any) not attributable to contractor / supplier=T1
b. Let the value of executed work / supply till the time of termination of contract= X
c. Let the Total Executable Value of work / supply for which inputs / fronts were made available to contractor /
supplier and were planned for execution till termination of contract=Y
d. Delay in executed work / supply attributable to contractor/supplier i.e. T2= (1- X/Y) * T1
e. LD shall be calculated in line with LD clause of the Contract for the delay attributable to contractor / supplier
taking “X” as Contract Value and “T2” as delay attributable to contractor / supplier.
Note: In case portion of work / supply is withdrawn, no LD shall be applicable for portion of work / supply withdrawn.
Recovery from Supplier

Recoveries from contractor / supplier on whom risk & cost has been invoked shall be made from the following:
a. Dues available in the form of Bills payable to contractor / supplier, SD, BG’s against the same contract.
b. Dues payable to contractor / supplier against other contracts in the same Region / Unit / Division of BHEL.
c. Dues payable to contractor / supplier against other contracts in the different Region / Unit / division of BHEL.
d. Legal Options for recovery of dues payable by the supplier / contractor.
Page 4 of 8





Annexure A — General Terms & Conditions

10.SUSPENSION OF BUSINESS DEALING
In order to protect the commercial interests of BHEL, it becomes necessary to take action against suppliers / contractors

by way of suspension of business dealings, who either fail to perform or are in default without any reasonable cause,
cause loss of business / money / reputation, indulge in malpractices, cheating, bribery, fraud or any other misconduct or
formation of cartels so as to influence the bidding process or influence the price etc. Suspension of Business Dealings
could be in the form of “Hold” or “Banning” a supplier / contractor or a bidder or an applicant for registration as a
registered supplier. For this purpose, the abridged version of guidelines hoisted at website
http://www.bhel.com/vender_registration/vender.php (Suspension of business dealings with suppliers / contractors) is
being followed across all BHEL units. Vendors shall keep themselves aware of these guidelines before submission of their
bid.

11.FRAUD PREVENTION POLICY
The Bidder along with their associates / collaborators / sub-contractors / sub-vendors / consultants / service providers

shall strictly adhere to BHEL fraud prevention policy displayed on BHEL website at www.bhel.com/pdf/BHEL Fraud
Prevention Policy.pdf and shall immediately bring to the notice of BHEL management about any fraud or suspected fraud

as soon as it comes to their notice.

12.FORWARDING OF TEST CERTIFICATES & INSPECTION REPORTS

Test certificates (TC) along with Inspection Reports (IR) as called for in the TDC (Three ink signed originals) / approved
Quality Plan shall be sent to Manager / Purchase (Fittings), BHEL Piping Centre immediately after the shipment / dispatch
of items. Forthcoming section may please be refereed for detailed list of documents to be submitted to respective

agencies in BHEL.

TC & IR shall be furnished for each batch of shipment / dispatch. If entire PO quantity is manufactured in one lot but
dispatched in phased manner, original “IBR Form” should be submitted with the first consignment. For subsequent
consignments, attested Xerox copy of IBR along with copies of TC and IR indicating invoice detail against which original TC
and IR was handed over to BHEL shall be submitted. Soft copies of the all the test certificates shall also be submitted
through email.

Year of code for the technical standards shall be latest and the specific year shall be indicated in the MTC's as well as
applicable IBR Forms.

Additionally foreign vendors shall indicate the item description as "Boiler Components- Fittings" in all the dispatch
documents like Bill of Lading, Invoice, Packing list, Country of origin certificate etc. Vendor shall negotiate the documents
with bank only "For the net shipment value” (ie. invoice value excluding the LD value).

13.PAYMENT DOCUMENTS
In case of foreign vendors
Payment shall be made against presentation of the following documents thru bank-
a. Original Bill of Lading (BL).
b. Original Invoice.
c. Packing List.
d. Country of origin certificate.
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Annexure A — General Terms & Conditions

The following documents shall be forwarded to DGM / Purchase directly-
a. Original inspection report.

b. Original test certificates.
c. Guarantee certificate.

14.FORWARDING OF DISPATCH DOCUMENTS (APPLICABLE FOR FOREIGN VENDORS)
Dispatch documents and Test Certificates shall be forwarded as indicated below (details indicated are as applicable as on
date and any revision to the same shall be communicated along with PO)-

1. BHEL Regional Operating Division (ROD)-
Copy of Invoice, Bill of Lading, Packing List, Country of origin certificate, Test Certificate (selected documents namely TPI
covering letter, IBR Form IlIC and MTC only) to be mailed to the following persons in BHEL ROD for material clearance at
Chennai Port-

a. Mr Santosh Kumar Jena — santoshj@bhel.in

b. Mr Velmurugan —vels@bhel.in

¢.  Mrs Shanthivasantha Rani — mshanthi@bhel.in

Mail copy mail shall also be sent to the following persons in Piping Centre.
a. Mr Indrajit Biswas — ibiswas@bhelin
b. Mrs Priya Balaji — pb@bhel.in
¢. MrV Sundaram —vsundaram@bhel.in
d. Mrs M Ramya — mramya@bhel.in

Copy of above referred dispatch documents shall also be sent to Mr SS Rajan, BHEL ROD thru courier. The address of ROD
division will be in BHEL Purchase Order. ROD’s contact no 044 24374317 / 24374319.

All dispatch documents including BL shall be signed by competent authorities.

2. BHEL Piping Centre-
Copy of Invoice, Bill of Lading, Packing List, Country of origin certificate, Credit note for LD value (if LD is applicable) shall
be mailed to the following persons at BHEL Piping Centre, Chennai-

a. Mr Indrajit Biswas — ibiswas@bhelin

b. Mrs Priya Balaji — pb@bhel.in

¢. MrV Sundaram —vsundaram@bhel.in
Copies of Invoice, Bill of Lading, Packing List, Country of origin certificate, Credit note for LD value (if LD is applicable)
along with one complete set of Original Test Certificates along with one copy shall be sent thru courier to Mr Indrajit
Biswas, Manager / Purchase, Piping Centre, Chennai.

Scanned copies of complete set of Test Certificates (TPI covering letter, IBR Form IlIC, MTC and all Inspection reports as
called for in BHEL TDC / approved QP) shall be mailed to-
a. Mr Indrajit Biswas — ibiswas@bhelin

b. Mrs Priya Balaji — pb@bhel.in
c. MrV Sundaram —vsundaram@bhel.in
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Annexure A — General Terms & Conditions

3. Bank-

Three sets of original Invoice & Packing list, one set of original Bill of Lading and Country of origin certificate, Credit note
for LD value (if LD is applicable) along with one complete set of Test Certificate shall be forwarded thru Bank. The
documents shall be negotiated with Bank only for the ‘Net shipment value’. Net Shipment Value = Invoice value — LD
value.

15.BILL OF ENTRY FILING (APPLICABLE FOR FOREIGN VENDORS)

Indian Customs has imposed a penalty on late filing of Bill of Entries (Air / Sea Shipments) by the importer @ INR 5,000/-
per day (for Initial 03 days) & INR 10,000/- per day (thereafter). The maximum free time allowed for filing Bill of Entry is
24 hrs from the time of arrival of cargo at final port of discharge. The amount indicated is as prevailing on date. The actual
penalty amount as prevailing on the date clearance shall be levied on the vendor if applicable.

The vendor should furnish the Non-Negotiable Documents (Air Way Bill / Bill of Lading, Error free Commercial Invoice,
Packing List, Certificate of Origin) by mail and by post / courier to BHEL well in advance (ie. minimum 5 days prior to
landing in case of sea and 2 days prior to landing in case of Air) at final port of discharge.

Vendor will be held responsible for the penalty arising against the late filing of Bill of entry due to-
a. Non-availability of Non-Negotiable Documents (NND’s) before the cargo arrival

b. Discrepancy in documents
c. Short landing of consignments (For shipments on CFR Chennai Port)
For all shipments for the contracts (PO’s) finalized on CFR Chennai Port basis-

a. Delivery Orders involving multiple agencies like liners / freight forwarders are not allowed. There must be a single
agency office at the final discharge Port (Chennai) for issuing the Delivery Order to BHEL.

b. Detention / demurrage charges arising due to the delay in collection of Delivery Orders from multiple agencies of
liner / freight forwarder also whose offices are not at available Chennai, the same amount will be deducted from
vendor’s bills only.

c. Bill of Lading should clearly endorse the detention free period and the same should be honoured by the freight
forwarder and liner. Detention / demurrage if any due to non-acceptance of detention free period indicated in bill
of lading will be to vendors account only.

Apart from the normal charges like Terminal Handling Charges, Container cleaning Charges, Delivery Order Charges at
final port of discharge, other charges* indicated in delivery order will not be borne by BHEL. The liner / freight forwarders
should be properly communicated by the vendor not to claim such charges for issuing Delivery Order. If the liner / freight
forwarder claims such charges in their invoices, the same amount will be deducted from the vendor bills without any prior
intimation in order to avoid the delay in Customs clearance.
*The likely additional / hidden costs or other charges (not payable by BHEL) as indicated above are-

a. CIC- Container Imbalance Charges / Surcharges
EIC - Equipment Imbalance Charge / Surcharges
CAF - Container / Currency Adjustment Factor
BAF - Bunker adjustment Factor
RDS - Rupee Depreciation Surcharge

- o o o0 T

CDS - Currency Depreciation Surcharge
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Annexure A — General Terms & Conditions

ISPS - International Ship and Port Facility Security charges
OHS - Origin handling Charges

Port Congestion Charges

Interim surcharge

Chennai Trade charge
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TECHNICAL SPECIFICATION FOR HT & LT MOTORS

1.0

1.1

1.2

2.0
2.1
2.2
2.3

2.4
2.5

3.0

4.0

4.1

SCOPE

This standards specifies the requirement of HT & LT MOTORS for use in

Utility/Captive Power Plants.

Wherever the specification requires

information to be furnished by the tenderer /

supplier, the same shall be furnished in the offer.

CODES & STANDARDS

Three phase induction motors
Single phase AC motors
Crane duty motors

DC motors/generators
Energy Efficient Motors

1 1S :325
1S : 996
1S 3177

2 1S 14722 ii
1 1S 112615, IEC:60034-30

Motors conforming to equivalent international standards shall also be considered,
provided the same ensures equal or better features compared to the standards

listed above.

TYPE

AC Motors

DC Motors

TEMPERATURE RISE

Air cooled motors

: Squirrel cage induction motor suitable
for direct on line (DOL) starting.
Continuous duty LT motors upto 160 kW
output rating (at 50 deg.C ambient
temperature) shall be energy efficient
motors,
High Efficiency (IE2) as per IEC: 60034-30
or
Premium Efficiency (IE3) as per IEC: 60034-30.
(Refer Project specific “C&l Check List” made
available as part of Enquiry Documents)
: Crane duty motors shall be slip ring type
induction motor

: Shunt wound

: 70 Deg.C by resistance method, over an
ambient of 50 Deg.C (unless specified
otherwise in Project Synopsis) for both class
B & F Insulation.
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4.2

5.0

5.1

6.0

6.1

7.0

7.1

7.2

Water cooled motors with
maximum 38 Deg.C

RATING i

Margin

SUPPLY CONDITIONS

Supply change over conditions

TORQUE REQUIREMENTS

Accelerating torque at
minimum permissible voltage

Pull out torque at rated
voltage

: 77 Deg.C by resistance method for

both cooling water temperature of
class B & F insulation.

: Continuously rated (S1) unless specified

otherwise. Crane duty motors — S4, 40%
Cyclic duration factor.

: Maximum continuous rating (MCR) shall

have atleast ten percent (10%)

margin over maximum load demand
including voltage and frequency variation.
MCR shall correspond to the above
Temperature rise, and supply variations
given in Annexure — A

: Details given in Annexure — A. Motors shall

be capable of withstanding the thermal,
mechanical and electrical stresses when
starting at extreme supply voltage and
frequency limits.

: Motor shall be designed to withstand the

Voltage and torque stresses corresponding
to 150% of the rated voltage, during
change over of buses.

: Motors for reciprocating compressors shall

be designed to withstand the pulsating
torque of the driven equipments.

: Ten (10) percent in excess of the

driven equipment torque requirement at
any speed.

: 205 percent of full load torque. For crane
duty minimum 275 percent of full load
torque.
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8.0 NUMBER OF STARTS : Two starts in succession under the
specified conditions of load, torque and
inertia with motor initially at it's normal
running temperature.

9.0 STARTING CURRENT
The ratio of locked rotor KVA at rated voltage to rated KW (MCR corresponding to
the specified temperature rise) shall not exceed the following. No further tolerance
to be considered.

SI.No. MCR Starting KVA/Rated KW
(@) Upto 110 KW 6.0
(b)  Above 110 KW 5.5

Starting current of DC motors shall be limited to 200% of the rated current with
starting resistors.

10.0 LOCKED ROTOR WITHSTAND TIME / STARTING TIME
Starting time at Up to 20 seconds  More than 20 More than 45
minimum starting seconds but seconds
Voltage less than 45

seconds

Locked rotor with 2.5 seconds more 5 seconds more  Ten (10) percent
stand time at than the starting than the starting more than the
highest permissible time time starting time.
voltage

Note: Where above requirements are not met, speed switches shall be mounted
on motor shaft, with prior consent of purchaser.

11 CONTROL

11.1 H T Motors : Any type of circuit breaker including
vacuum.
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11.2

12

L T Motors

: Up to 160 KW contactor controlled.

Greater than 160 KW circuit breaker
controlled.

ENCLOSURE AND METHOD OF COOLING

Enclosure TEFC Enclosure

Method of
Cooling-
ICO141

LT Motors

HT Motors

13

14

15

Enclosure Enclosure Enclosure SPDP Method of
CACA CACA CACW Cooling-1CO1
Method of Method of  Method of
Cooling- Cooling- Cooling-1ICW
ICO151 ICO161 37A 81
HT Motors HT Motors  This option is This option is acceptable for
acceptable for circulating water and cooling
HT Motors rated tower motors located
above 3000 kw indoors
TEFC - Totally enclosed fan cooled
CACA - Closed air circuit air cooled
CACW - Closed air circuit water cooled
SPDP - Screen protected drip proof

ENCLOSURE DEGREE OF

PROTECTION

VIBRATION AT BEARINGS :

AN

NOISE LEVEL

: IP 55 for Outdoors.

: IP 54 for Indoors.

: IP 23 for SPDP Motors.

: Flame proof as per relevant

IS & NEC for hazardous areas.

Within limits specified in IS : 12705 / BS :
4999 rt —142. Motors shall be designed to
withstand the Vibration produced by the
driven equipment.

: Within limits specified in IS : 12065






Bharat Heavy Electricals Limited
Piping Centre Chennai-17

ENGINEERING DEPARTMENT

Specification No.

Sheet No.

04 PC : TSP : 81059

6 of 22

TECHNICAL SPECIFICATION FOR HT & LT MOTORS

16

16.1

16.2

16.3

16.4

16.5

16.6

16.7

16.8

17.0

17.1

CONSTRUCTIONAL FEATURES

Component interchangeability

Drain holes

Cooling Fans

(a) Type
(b) Direction of rotation

Lifting Lug/eye bolts

Rotors

Brush

Commutator

Space heater

WINDING AND INSULATION

(a) Insulation for LT &
DC Motors
(b) Insulation for HT motors

(c) Stress control & anti-
corona protection

(d) Slot packing for HT Motors

(e) Over hang winding support

: To be ensured for motors of identical

rating & design

: To be provided for totally enclosed motors.

: Shaft driven
: Preferably in either direction. Particularly

where identical motors are used for
opposite direction of rotation.

: To be provided.

: To be dynamically balanced. Combined

critical speed with driven equipment shall
be away from the running speed by at least
20%.

: Electrographic or metal graphite type.

Brushes should run for three months with
out the need for replacement.

: Industrial Type

: Rated for 240 V AC, to be provided for

motors rated above 30 KW

: Class B or better A

: Non hygroscopic, preferably epoxy

impregnated type. Class — F.

: To be provided for HT Motors.

: To be impregnated with a conducting

material.

: Properly braced and blocked.
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) Cage winding : Joints to be braced or welded.
Thermal capacity should take care of
starting duty specified.

17.2 Winding Temperature detector for HT Motors
(a) Type : Platinum resistance temperature

detectors. resistance at Zero Degree C
shall be 100 ohms. Simplex or duplex

type.

(b) Numbers : Six - Evenly distributed around the
stator.

© Insulation class of Temp : Same as stator winding insulation

class. Detectors Protective covering
to be provided on leads external to slot.

17.3 All HT motors : To be suitable for VFD operation.
18 BEARINGS
18.1 Type . Roller or other type to suit application. For

vertical motors, thrust bearings may be
kings bury tilting Pad type.

18.2 Lubrication : Self lubricated/Sump oil lubricated/forced oll
lubricated.
18.3 Forced oil lubrication oil pumps : Two (2) numbers, each rated for100%

requirement. In case of failure of the forced
lubricated system, ring oil system shall
provide sufficient lubrication for coasting
down of motor along with driven

equipments.

18.4 Jacking oil pump : If provided , shall preferably meet jacking
oil requirement of motor and driven
equipment.

18.5 Bearing sump accessories : Drain plug, Filling hole and oil level

indicator.
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18.6

18.7

18.8

19.0

19.1

19.2

19.3

20.0

20.1

Lubricating oil temperature

Instrumentation (for HT motors)
RTD type

Prevention of Shaft Current

(a) Bearing insulation
(b) other measures

HEAT EXCHANGERS

Air to air heat exchangers

AN

Air to water heat exchanger

Hydraulic Pressure withstand

TERMINAL BOX

General

: 71 Degree C at bearing outlet.

: Dial type thermometer with adjustable alarm

Contact & Resistance Temperature
Detectors. (RTD) for each bearing.

: Duplex, Three wire. Hundred ohms at

zero deg.C.

: For motors above 1000 KW

: For pedestal mounted bearing, both

bearings to be insulated. Earth bonding link
at drive end bearing.

: Water /oil pipe connections etc. to be

insulated as necessary.

: Insulation to be meggered at 500 volts.
: To be provided with 15% excess tubes.

: For motors rated above 1000 KW, dial type

thermo meter with adjustable alarm
contacts shall be provided to measure
primary air inlet and outlet temperature.

: Cooler tubes of stainless steel 304 or

70/30 brass.

: Flow switch to be provided.
: Water leakage detector to be provided.
: Pipe flange connections, drain cock, air

release plug etc. shall be external to motor.

: 1.5 times the maximum working pressure or

3.5 bar (g) whichever is higher.

: Separate terminal box for power and

instrumentation.
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(a) Details of owner’s Cables : Copper/Aluminium conductors. Exact details
to be intimated to successful Bidder.

(b) Glands : Single compression nickeled chrome
finish brass.
(© Lugs : Tinned copper lugs. For motors rated
higher than 160 KW lugs shall conform to
DIN 46329
20.2 For HT motors : Phase separated type, capable of being

turned through 180 degree. OR provided
with Elastimold-type termination Kkits.

(a) Distance between gland : Not less than 500 mm
Plate and terminal

(b) Accessories if Elastimold : Complete accessories along with heat
Offered shrinkable trifurcating sleeves for 3
core cable. Where two cables per phase is
envisaged, six sets of apparatus bushing
and elbow connectors are to be provided.

: Metal enclosure with open bottom.

20.3 (A) For LT motors : Terminal box capable of being turned
through 180 degree.

Distance between gland plate & : As follows
Terminals
Minimum distance between
: Motor MCR in KW Cable Size center of stud and gland plate
: in MM
1 2 3
- Up to 3 KW 3Cx2.5 Sg.mm (Cu) As per manufacture’s practice.

PVC insulated
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: Above 3 KW —upto 7KW  3Cx6 Sg.mm  (Al) 85

5 PVC insulated

. Above 7 KW — up to 13 KW 3Cx16 Sq.mm  (Al) 115
5 PVC insulated

Above 24 KW — up to 37 KW 3Cx70 Sq.mm  (Al) 196

5 PVC insulated

Above 37 KW — up to 55 KW 3Cx120 Sg.mm  (Al) 249
: PVC insulated

| Above 55 KW — up to 90 KW 3Cx150 Sq.mm  (Al) 271

XLPE insulated

: Above 90 KW — up to 110 KW 3Cx240 Sq.mm  (Al) 331

XLPE insulated

. Above 110 KW — up to 200 KW 3-1/2Cx300 Sg.mm (Al) 203
i XLPE insulated

(B) For HT Motors :

At the time of PO

21.0

211

21.2

21.3

22.0

23.0

NEUTRAL CURRENT
TRANSFORMERS (CTs) :

Neutral CTs of PS class shall be provided on

each phase, for motors rated 2000 kW and
above. These shall be star connected.

Star formation
Location of CTs

CT type

EARTHING TERMINALS

RATING PLATE

. In separate terminal box. Terminals to be

brought out through bushings.

: In above terminal box.

: Epoxy cast resin class PS. Parameters

to be given to successful Bidder.

: Two numbers, on opposite side

suitable for bolted connection.

: To be provided indicating KW rating at

specified cooling medium with corresponding
temperature rise.

: Bearing identification number.
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24.0

25.0

26.0

26.1

26.2

26.3

26.4

26.5

: For ball/roller bearing, recommended
lubricant.

PAINT & FINISH : Minimum one coat of primer and two coats
of finished enamel paint. Paint shade — 692
for indoors. 631 for outdoors.

A * Details will be confirmed to successful
bidder

FASTENERS : Corrosion resistant material or cadmium
plated.
: Current carrying fasteners shall be of
stainless steel/high tensile brass/copper.

QUALITY ASSURANCE

All materials, components and equipments covered under this specification shall
be procured. manufactured, erected, commissioned and tested as per a
comprehensive quality assurance program to be approved by the owner. A
complete quality plan shall be furnished for the motor rated above 50 KW. All
welding and brazing operation shall be carried out as per approved welding and
brazing procedure and by qualified welder/brazers.

The bidder shall also furnish copies of the reference documents/plant
standards/acceptance norms/ test and inspection procedure etc. for Owner’s
review/approval. In these approved quality plans, Owner shall identify customer
hold points(CHP), which shall be carried out in the presence of the Owner’s
representative and beyond which work shall not proceed with out the consent of
Owner’s representative in writing.

Owner reserves the right to witness any of the tests and verify the documents of
the contractor and his sub contractor. No materials/equipments shall be dispatched
from the manufacturer’s works before the same is duly cleared for dispatch by the
Owner.

All the sub vendors proposed by the Contractor for procurement of major bought
out items including raw materials, semi- finished components shall be subject to
Owner’s approval.

The Contractor shall carry out an inspection and testing program during
manufacture in his works, and that of his sub- contractor’s to ensure the
mechanical accuracy of components, compliance with drawings, conformance to
functional and performance requirements, identity and acceptability of all
materials,parts and equipments. He shall carry out all tests/ inspection required to
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26.6

26.7

27.0

27.1

27.2

establish that the items/equipments conform to requirements of the specification
and the relevant codes/standards specified in the specification , in addition to carry
out tests as per the approved Quality plan.

Quality audit/ surveillance/ approval of the results of the test and inspection will
not, however, exclude the right of the Owner to reject the equipment if it does not
comply with the specification when erected or does not give complete satisfaction
in service and the above shall in no way limit the liabilities, and responsibilities of
the contractor in ensuring complete conformance of the materials / equipments
supplied to relevant specification, standard, data sheets, drawing etc.

Indicating tests/checks to be carried out for the motors rated above 50 KW during
manufacturing are to be listed by manufacturer.

TESTS
(a) All motors shall be subjected to routine tests. All LT motors shall be of type
tested quality. For each type and rating of HT motor, type tests, shall be

carried out.

(b) The tests shall be carried out as per applicable standards including all
special tests. The list of routine tests and type tests are given below:

Induction motors
Routine Test
For all the motors:
(a) Visual check
0] Marking on rating plates.
(i) Appearance and painting
(iii) Location and details of terminal boxes and accessories
(iv) Check for phase sequence and terminal markings.
(b) Dimensional check

(c) Insulation resistance test for winding, space heater and RTD

(d) Measurement of resistance of windings, space heater and RTD
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27.3

(e)

U]

)
(h)
0)
()
(V)

High voltage test on windings, space heater and RTD followed by insulation
resistance test.

No load test.

Locked rotor test (For all the ratings of motors as per IS 4029)
Reduced voltage running test at no load.

Over speed test.

Vibration measurement at rated speed and rated voltage.

Degree of protection test for IP 54 & IP 55 enclosure (It shall not be

possible to insert a feeler gauge of 0.1 mm thick in the enclosure or flange
faces)

Additional routine tests for HT motors only

0] Shaft voltage measurement.

(m)  Tan delta tests on windings and also on individual phases. A

(n) Polarization index measurement (The Pl value with 2.5 KV shall be not less
than 2.0)

(0) Measurement of bearing temperature during steady state conditions.

(p) Functional check on auxiliaries.

Type Tests

For all the motors.

(a) All the tests as listed under routine tests.

(b) Measurement of noise at no load.

© Momentary overload test.

(d) Full load test to determine efficiency, power factor and slip. A

(e)

Pull out torque measurement.
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27.4

U]

)

(h)

0

Temperature rise test During test winding temperature, bearing
temperature, core temperature, coolant flow and its temperature shall be
recorded at various intervals In case the test is carried out at other than
rated load specific approval for the test method and procedure shall be
obtained. Wherever ETD’s are provided the temperature shall be measured
by ETD also.

Degree of protection test for the enclosure followed by IR, HV and no load
run test.

Fault level withstand test for terminal box. (For breaker controlled motors
only).

Measurement of no load starting time & starting current.

Additional type tests for HT motors only.

0

(k)

0

(m)

No load saturation and loss curves (up to approximately 115% of rated
voltage)

Surge withstand test for main insulation on a sample coil after placing it in
stator

Core with at least five impulses on 1.2/50 micro sec. Wave at test voltages
indicated in Annexure — A

Surge withstand test for inter turn insulation on each type of motor coil
with at least five impulses of 0.3/3 micro sec. At test voltages indicated in
Annexure—A This test shall be followed by one minute power frequency
high voltage test on turn to turn insulation after cutting the coil and
bringing out turns suitably. The test voltage shall be mutually agreed upon.

Determination of magnetic center (for pedestal mounted bearing motors
only.)

When tests to determine the break away starting current of cage induction motors
are taken at reduced voltage, due allowance shall be made for the effect of
saturation and the estimated value of break away starting current at rated voltage
shall be given on all test certificates.
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27.5 DC motors shall be subjected to all routine and type tests as per IS :4722. In
addition following tests shall be carried out.
(a) Noise level measurement as type test.
(b) Vibration measurement as routine test.

© Degree of protection test as per 1S:4691 as type test.

28.0 COMMISSIONING CHECKS (If called for)
Commissioning checks should be carried out as per IS: 900 and other relevant
standards.

29.0 DOCUMENTS REQUIRED

29.1 With bid (3 sets)

(a) Filled in motor data sheet
(b) Catalogue
(o QP

(d) Compliance / Deviation list

29.2 With supplies (15 Sets)

(a) Filled in motor data sheet
(b) Catalogue

() QP

(d) Test report.
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ANNEXURE - A

TECHNICAL PARAMETERS FOR MOTORS

11KV SYSTEM 3.3/6.6 KV 415/380 V 220V DC
SYSTEM SYSTEM
1.0 Supply system
a) Nominal system volt 11KV 3.3/6.6 KV 415/380/240 V 220V
b) Voltage variation +/- 6% +/-10% +/-10% 190 to
¢) Frequency 50 Hz 50 Hz 50 Hz 240V
d) Frequency variation + 5 to -5% + 5 to -5% +5 to -5%
e) Combined voltage and 10% 10% 10%
frequency variation
> 160 KW (for < 0.2 KW (for
2.0 Permissible rating in coal handling & 240 V)
each voltage level. ash conveyor
> 1500 KW > 200 KW and >0.2&upto
up to 1500 KW 200 KW (for
(for other 415/380 V)
motors.)
3.0 Fault Level 40 KA rms for 1 | 40 kA rms for 1 45 KA rms for 1
sec sec sec
4.0 Minimum starting 75% (for more 85% (for up to 80% (for more
voltage available than 4000 KW) 1000 KW) 80% than 110 KW)
80% (> 1500 (> 1000 KW & up | 85% (for up to 190V
KW & up to to 1500 KW 90% | 110 KW)
4000 KW) (for coal mill
motor of < 1000
KW)
5.0 Class of insulation Class F with B Class F with B Class B Class B
limits. limits.
6.0 1.2/50 micro sec
impulse withstand 49 KV 19/36 KV -

level for main
insulation
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7.0 0.3/3 micro sec
surge withstand level for
interturn insulation

32.0 KV

12.0/24.0 KV

8.0 High frequency over
voltage test value

27 KV

8/16 KV

9.0 Terminal box

a) Fault withstand level
for 0.12 sec.

b) Clearance between
bare live parts.

c) Clearance between
bare live parts & earth

750 MVA

130 mm

120 mm

150/250 MVA
70/110 mm™

60/100 mm™

31 MVA (for >
125 KW)
12.5 mm

12.5 mm i E

10mm

10 mm
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TECHNICAL SPECIFICATION FOR HT & LT MOTORS

ANNEXURE — B
PROFORMA OF MOTOR INFORMATION

Bidder's name :
GENERAL

(i) Manufacturer

(i) Equipment driven by motor

(i) Motor type

DESIGN AND PERFORMANCE DATA
(i) Frame size

(i) Type of duty

(iii) Type of enclosure and
method of cooling

(iv) Applicable standard to which
motor generally conforms

(v) Type of mounting

(vi) Direction of rotation as viewed
from non-driving end

(vii) Standard continuous rating at
40deg.C ambient temperature
as per Indian standard (KW)

(viii) Derated rating for specified
normal condition ie. 50deg.C
ambient temperature (KW)

(ix) Rated voltage (Volts)

x) Rated speed at rated voltage and
frequency (r.p.m)
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TECHNICAL SPECIFICATION FOR HT & LT MOTORS

(xi)

(xii)
(xiii)

(xiv)

(xv)

(xvi)

(xvii)

(xviii)

Full load current at rated voltage

and frequency (Amp)

Power factor at rated load

Efficiency of motor at rated voltage and
frequency (without any tolerance) at

a) Design duty point (%)
b) 100% of full load (%)
Starting current (amps) at
a) 100% voltage

b) 85% voltage

¢) 80% voltage (for boiler feed-
pump only)

Torques at

a) Starting (Kg-metre)
b) Pull up (Kg-metre)
c) Pull out (Kg-metre)

Stator winding insulation

a) Class & type
b) Tropicalised (Yes / No)

¢) Temperature rise over specified

ambient of 50deg.C (deg)
Stator winding connection

Number of stator terminals
brought out
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TECHNICAL SPECIFICATION FOR HT & LT MOTORS

(xix) Type of terminal box for
a) Stator leads

b) Space heater
c) Temperature detector

(xx) Space heaters
a) Number
b) Location
c¢) Power requirement (KW)
(xxi) Bearing type
a) Driving end
b) Non driving end
(xxii) Type of construction of rotor
(xxiii) Weight of
a) Motor stator (KQg)
b) Motor rotor  (Kg)
c) Total weight (Kg)
(xxiv) Motor starting time (sec)
(xxv) Motor rated torque (Kg-met)

(xxvi) Motor accelerating torque (Kg-met)

NOTE: INDICATE TOLERANCE VALUES AGAINST EACH DATA
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TECHNICAL SPECIFICATION FOR HT & LT MOTORS

ANNEXURE — C

PROFORMA OF DC MOTOR INFORMATION

Bidder's name :
GENERAL

(i) Manufacturer
(i) Equipment driven by motor
(iii) Motor type

(iv) Country of origin

DESIGN AND PERFORMANCE DATA
(i) Frame size
(i) Type of duty

(iii) Type of enclosure and
method of cooling

(iv) Applicable standard to which
motor generally conforms

(v) Type of mounting

(vi) Standard continuous rating at
40deg.C ambient temperature
as per Indian standard (KW)

(vii) Derated rating for specified
normal condition ie. 50deg.C
ambient temperature (KW)

(viii) Rated voltage (Volts)
(ix) Range of voltage between which from

Volts to Volts the motor can develop
rated torque
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TECHNICAL SPECIFICATION FOR HT & LT MOTORS

X) Minimum permissible voltage at
which motor can develop the
required starting torque

(xi) Current at

a) Starting at minimum permissible voltage

b) Rated load
(xii)  Armature winding

a) Class & type of insulation
b) Tropicalised (Yes / No)

¢) Commutator material
(xiii) Shunt winding

a) Class & type of insulation

b) Tropicalisted (Yes / No)

(xiv) Feature incorporated to ensure satisfactory
communication during operation

(xv)  Type of terminal box

(xvi) Motor starter (for motor 10 KW above)
a) Type

b) Make
(xvii) Space heater (if provided)

a) Number

b) Location
c) Power requirement (KW)
(xviii) Weight of motor (Kg)

NOTE: INDICATE TOLERANCE VALUES AGAINST EACH DATA
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1.0 GENERAL

1.1 These specifications cover the design, engineering, performance, manufacturing and testing requirements
for complete 100% capacity, centrifugal, horizontal pump

EITHER double suction, axially split casing
OR end suction, radially split casing
with electric motors for the LP start up system condensate pumps.

1.2 The following terms used herein with initial capitalization, whether singular or plural shall have the
following defined meanings:

Customer / Project As specified in Purchase Document
Purchaser BHEL
Supplier To be selected by BHEL

1.3 The specification is intended to cover all of the work. Unless expressly excluded, any and all equipment,
labor, material and services not indicated therein but which may be necessary to complete any part of the
work in a proper, substantial and workmanlike manner shall be furnished by the Seller without additional
cost to the Purchaser. Any intended omission or exceptions to the requirements of this Specification are
included in the “EXCEPTIONS TO THE SPECIFICATIONS” sheet.

1.4 These specifications establish the requirements for the condensate pumps and appurtenances, as specified
therein. The requirements of these specifications are the minimum for the equipment and are to be
supplemented by the Supplier’s own requirements.

1.5 The Supplier shall comply with all of the requirements of these specifications. Approval of any drawings
and/or test results shall in no way relieve the Supplier from these responsibilities.

1.6 All documents, drawings and attachments shall be submitted to the Purchaser using SI-Metric Units and

the English language.
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2.0 SCOPE OF SUPPLY
2.1 BY SUPPLIER

2.1.1

212
2.1.3

d.
e.

f.

It is the intent to have the Supplier provides each pump and driver mounted on a common base
plate, designed for minimum field installation and assembly.

Equipment tag nos. for each pump / motor — As specified in data sheet

The equipment, material and services to be supplied by the Supplier shall consist of the
following:

The scope shall include each pump unit with all equipment, such as motors, coupling with
guard, mechanical seal, seal cooling plan, base plate companion flanges with fasteners,
anchor bolts with fasteners and auxiliaries fully assembled and wired, requiring only
connection to BHEL piping, electrical and control systems. Final alignment will be
performed during pump installation.

All equipment shop tests as specified herein.

Expedited schedules, drawings, procedures, pump and motor curves, test reports and other
documents and information specified herein.

List of commissioning/mandatory spare parts for the pumps, motors and accessories.
Insulation-if required to meet noise requirements.

One lot of any (unused) special tools required for installation and maintenance, if required.

2.1 EXCLUSIONS

The following items are not covered

@hoo0 o

Civil foundation

Grouting for attaching the pump/driver common base plate to the foundation
Piping and accessories not specified herein.

Erection/Installation of equipment

Instruments and controls, unless otherwise specified herein.

External electrical wiring and conduit.

Motor starting equipment.





(& v 7" v )
Bﬂu Bharat Heavy Electricals Ltd, Piping Centre, Chennai-600017
TITLE: TECHNICAL SPECIFICATION FOR CENTRIFUGAL
PUMPS — CONDENSATE PUMP FOR LP START UP SYSTEM PAGE
REV: 05
SPECIFICATION NO. PC:TSP:LPSS: CON-PUMP 4 OF 18

3.0 APPLICABLE CODES AND STANDARDS

3.1 The publications listed below form a part of these specifications as applicable. This publication listing
is intended to identify the codes and standards applicable to the design, fabrication and erection of the
condensate pumps, but may not be all inclusive. The seller shall comply with all applicable codes and
standards, whether or not identified in this listing. The text refers to these publications by the basic
designation only. When specific requirements are stated in these specifications conflict with those
required by codes and standards listed herein, the more stringent requirement, as interpreted by the
Purchaser, shall govern. Such conflict shall be brought to the Purchaser’s attention in writing for

disposition.

3.2 The design, materials, manufacturing, fabrication, inspection, testing and documentation of all
equipment shall be in strict accordance with the latest edition and revision, in force as of the date of the
purchase order, of the following codes and standards.

¥ "eTOSI-ATSQAOQ0 T

American National Standards Institute (ANSI)

American Society for testing and materials (ASTM)

American society of Mechanical Engineers (ASME)

American Institute of Steel construction (AISC)

American welding society (AWS)

Anti-friction bearing manufacturer’s Association (AFBMA)

Heat exchanger institute (HEI)

Hydraulic institute (ANSI/HI)

International Building code (IBC)

International Electro Technical Commission (IEC)

Instrument Society of America (ISA)

Institute of Electrical and Electronics Engineers (IEEE)

National Electric Code (NEC)

National Electrical Manufacturers Association (NEMA)

Steel Structure’s Painting Council (SSPC)

Tubular Exchange Manufacturer’s Association (TEMA)

Indian Standard 1S5120, Technical requirements for Rotodynamic special purpose pumps.
ISO 9906 — Rotodynamic pumps — Hydraulic performance acceptance tests

API1-610 — Centrifugal pumps for petroleum, Petrochemical and Natural Gas Industries

3.3 Additionally, the pumps shall comply with all currently applicable statutes, regulations and safety codes
in the locality where the equipment will be installed.

3.4 The seller shall indicate the standards and codes to be used and shall list all differences.

3.5 All drawings and data sheets shall be in Metric units / Sl units. All words shall be in the English

language.
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4.0 DESIGN REQUIREMENTS

4.1 General

4.1.1 The condensate pumps will be used to transfer hot condensate water from the Flash Tank Drain
tank (FTDT) to the main steam turbine condenser hot well for reuse. Operation of the pumps will
be intermittent, used during plant start up and shut down operations, and may be used on a more
continuous basis during normal plant operations. In case of one pump failure, the other pump should
have the capability to deliver the runout flow as indicated in the datasheet.

4.1.2 Each pump shall be designed for operation using the criteria specified in Document no.ESS-001
“Engineering selection sheet for condensate pumps”.

4.1.3 The supplier/manufacturer’s standard methods of construction and pump design for the requested
service conditions shall be provided unless specifically excluded by these specifications.

4.2 Materials

4.2.1 Pump materials required are identified in Document no. ESS-001 “Engineering selection sheet for
condensate pumps”.

4.2.2 Material options with pricing may be provided by the seller, along with an explanation of the
material options advantages, disadvantages, costs and/or other benefits.

4.3 It is the intent to have the seller provides the pumps complete with drivers, with each pump/motor
combination mounted on a common base plate, designed for minimum field installation and assembly.

4.4 The equipment specified herein will be installed outdoors at the site located in India. Design data for
this facility is provided in Selection sheet n0.ESS-001 “Site location information”.

4.5 Type &Arrangement

4.5.1 Each condensate pump shall be a 100% capacity, centrifugal, horizontal pump with
EITHER double suction, axially split casing

OR end suction, radially split casing
4.5.2  The pumps will be arranged in parallel and will take suction from the bottom of the flash tank drain
tank.
4.5.3 The condensate pumps shall be “Identical” as defined by ANSI/HI standards for centrifugal pumps.

45.4 Assembly and dismantling of each pump with the drive motor shall be possible without disturbing
the grouting base plate or alignment.
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4.6 Performance requirements

4.6.1 The performance requirements shall be as per Document no.ESS-001 “Engineering selection sheet
for condensate pumps”

4.6.2 Each pump shall be designed to meet the following performance:

46.2.1

4.6.2.2

46.2.3

46.2.4

4.6.2.5

4.6.2.6

4.6.2.7

The net positive suction head required (NPSHg) shall be lower than the net positive suction
head available (NPSHA) and must be based on water at guarantee case conditions listed in
document no. ESS-001 “Engineering selection sheet for condensate pumps”. Net positive
suction head correction factors shall not be applied.

The pump shall be designed to ensure that there is adequate margin between the NPSHg and
the NPSHa for operation at run out conditions without pump cavitation at the pump run out
condition.

The guarantee point total developed head listed in “Document no. ESS-001 “Engineering
selection sheet for condensate pumps” shall use the discharge connection centerline as the
reference point. Head losses through the pump, including suction inlet losses and pump
casing friction losses, are not included in the total developed head listed. Allowance for these
losses shall be in addition to the NPSHa listed.

The pumps shall be selected and designed to use as much as possible the seller’s standard
production models for maximum interchangeability of parts between pumps and ease of
maintenance and accessibility.

The pumps shall be designed for suitable outdoor locations.

The pump shall be suitable for direct connection to an electric motor driver.

The wetted parts of the pump shall be suitable for the fluid handled by the pump (hot
condensate).





(& v 7" v )
Bﬂu Bharat Heavy Electricals Ltd, Piping Centre, Chennai-600017
TITLE: TECHNICAL SPECIFICATION FOR CENTRIFUGAL
PUMPS — CONDENSATE PUMP FOR LP START UP SYSTEM PAGE
REV: 05
SPECIFICATION NO. PC:TSP:LPSS: CON-PUMP 7 OF 18

4.7 Operational requirements.

4.7.1

4.7.2

4.7.3

4.7.4

4.7.5

4.7.6

4.7.7

Two (2) or more pumps will be aligned / piped in parallel and will operate independently from each
other.

Normal operation will utilize one (1) pump providing rated capacity with the remaining pump on
standby. In case of high level in the FTDT the second pump will start. Control and monitoring will
be done by a remote distributed control system. (DCS)

The pumps shall be capable of operating satisfactorily at flows ranging from minimum flow to the
guarantee case design flow, and minimum flow to single pump operation maximum (run out) flow
specified in document no. ESS-001 “Engineering selection sheet for condensate pumps”, without
damage to the pumping equipment. The seller shall specify the minimum flow requirements in
ESS-001.

The pumps shall be designed to pump condensate water ranging from 10 Deg C to 108.3 Deg C
without thermal stresses causing warping, buckling, misalignment, rubbing or other damaging
effects.

Internal design clearances shall be adequate to account for pump shaft deflection.

The pumps shall be designed for intermittent duty and shall be designed to accommodate the
guantity of starts & stops as recommended by the ANSI / NEMA MG-1.

The pumps shall be designed to operate satisfactorily up to and including 110% of design speed.

4.8 Pump characteristics

48.1

4.8.2

4.8.3

4.8.4

The pump shall be designed with a head capacity characteristic which rises steadily pump
maximum (run out) capacity to minimum flow. The pump head at shutoff shall be a minimum of
103% of the design head capacity and minimum 110% of head at run out condition.

At the best efficiency flow condition, the impeller design shall not exceed the specific speed
limitation given by ANSI/HI. The manufacturer shall indicate the specific speed of his design at
the best efficiency point and the specific speed limitation as imposed by ANSI/HI.

Pump vibration shall not exceed the acceptable limits for centrifugal pumps given by ANSI/HI at
all discharge rates from minimum flow to pump maximum flow (run out). The maximum net
positive suction head required by the pump shall be at least 1.0 meter less than the NPSH available
at the design point. The applicable vibration limits for each pump, shall be indicated in the
Technical Data sheet to be furnished by the successful bidder after award of LOI/ PO

The pumps shall operate without vapor binding or cavitation at all operating conditions.
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4.8.5 Each pump shall be capable of continuous operation at maximum flow (run out capacity), minimum

4.8.6

4.8.7

4.8.8

flow and minimum NPSHA without sustaining mechanical damage.
The pumps shall be capable of starting with discharge valve fully open and closed condition.

Pumps shall be designed so that impellers and other accessories of the pumps are not damaged due
to flow reversal

Assembly and dismantling of each pump with drive motor shall be possible without disturbing the
grouting base plate or alignment.

49 Characteristic curves

4.9.1 The seller shall submit pump characteristic curves. Preliminary pump characteristic curves shall
be submitted with seller’s proposal. Curves shall indicate total head, efficiency, brake horsepower,
and required net positive suction head, (basis 3% reduction in pump head) as ordinates, with
capacity in cubic meters per hour as the abscissa. Final pump characteristic curves are required
after award.

4.9.2  These curves shall be submitted for maximum and minimum impeller designs, which may be fitted
to the pump casing and for the actual impeller design being provided.

4.9.3 The characteristic curves shall indicate pump performance from zero capacity to the pump run out
capacity during single pump operation and during two pump parallel operation while switching
operation from one pump to the other.

4.9.4  Speed torque and motor performance curves shall also be submitted.

4,10  Testing

4.10.1 The seller shall perform a shop hydrostatic test and non cavitating performance test. These tests
shall be in accordance with the Test Code of the Hydraulic Institute Standards.

4.10.2 Additional inspection and testing requirements are defined in the manufacturing quality plan
provided separately

4.10.3 The pumps testing and performance shall be in accordance with ANSI/HI 14.6 Grade 1B or ISO
9906 Grade 1B or any equivalent standards.

4.10.4 The hydro test pressure on the casing shall be 1.5 times maximum discharge head or twice the

differential head, whichever is higher. Maximum discharge head is defined as the sum of the shutoff
head and the maximum suction head. The duration of the test shall be minimum thirty (30) minutes.
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4.10.5 In the event of leakage, the procedure for repairs shall be subject to review by the Purchaser. After

4.10.6

4.10.7

4.10.8

4.10.9

the repair, the pump(s) shall be successfully hydrostatically re-tested at 1.5 times (minimum) the
shut off discharge pressure.

The pump efficiency shall be calculated using the motor manufacturer’s guaranteed efficiency. The
test shall be made with the motor to be supplied to the customer for the actual pump.

If the shop performance tests indicate the tested pump fails to meet the guarantees stated herein,
the other pump shall be shop tested in accordance with the stated requirements specified herein.

Any pump not meeting the guarantees shall receive all adjustments, repairs, additions, or
replacements as required at the seller’s expense for it to meet the guarantees.

Retesting and modifications will be repeated until all performance guarantees are met or until
arrangements are made which are acceptable to the purchaser. All additional testing will be done
at the seller expense.

4.10.10 Certified test reports containing all test data, pump performance curves and head capacity curves

shall be submitted by the pump supplier to BHEL.

4.10.11 After the pumps/drivers have been installed at the site, they shall be subjected to testing. If the site

performance is found not to meet the requirements regarding vibration and noise as specified, the
equipment shall be rectified or replaced by the vendor at no extra cost to the purchaser.

411  Guarantees

4111

411.2

The pumps shall be guaranteed to perform at the design point as indicated in this specification and
on the seller’s supplied performance curves and data sheets. The pumps shall be guaranteed to
operate satisfactorily without pitting, cavitation, excessive vibration, or excessive noise in both
single pump operation and multiple pump parallel operation when pumping uncontrolled against
system head and when starting up or shutting down a pump with another pump in operation on the
header.

The following parameters shall be guaranteed:

Capacity at the design point

Total developed head at the design point.

Pump speed at design point

Pump efficiency at design point without negative tolerance

Horsepower required at the design point

Maximum shut off head at pump discharge flange

No critical speed at or near pump operating speed. All critical speeds shall be at
least 25% greater than the highest operating speed.

h. A satisfactory test in accordance with the “testing” section of this specification.

@+ooo0 o





Bharat Heavy Electricals Ltd, Piping Centre, Chennai-600017

TITLE: TECHNICAL SPECIFICATION FOR CENTRIFUGAL
PUMPS — CONDENSATE PUMP FOR LP START UP SYSTEM PAGE
REV: 05
SPECIFICATION NO. PC:TSP:LPSS: CON-PUMP 10 OF 18
5.0 EQUIPMENT REQUIREMENTS
5.1 Pump construction

511 A fabricated steel base plate shall be provided which is to be installed on the
customer’s concrete foundation. Each base plate shall support the pump and its drive
assembly. Base plates shall be provided with a raised lip all around and shall have a
threaded drain connection. Motor mounting provisions shall be acceptable to the
motor manufacturer.

5.1.2 Base plates shall be designed to adequately support the equipment under all conditions
and reaction forces. Equipment bases shall be designed to accept a connection to the
plant grounding system.

5.1.3 Permanently installed lifting eyes or lugs shall be provided for each pump and motor
assembly to facilitate installation and maintenance.

5.2 Shaft

521 The pump shaft shall be sized to transmit the power requirements of the pump during
all modes of operation without distortion or excessive vibration.

5.2.2 The shaft shall be ground and polished over its entire length and shall be adequately
sized to withstand all stresses from rotor weight, hydraulic loads, vibration and torques
coming in during operation.

5.2.3 Each shaft shall be designed so that no critical speed will occur within a 25 percent

margin of the operating speed of the pump. It is preferred that the first critical speed
of the pump shall occur above the pump operating speed.
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5.3 Shaft couplings

54

53.1

5.3.2

5.3.3

534

5.3.5

The coupling for connecting the pump to the drive motor shall be of sufficient length
to permit installation of the mechanical seal without disturbing the driver.

The coupling shall be easily removed for equipment inspection or maintenance.

Screwed, shrink, or press fits on the shafts are not acceptable coupling attachment
configurations.

The shaft coupling shall be sized to transmit the maximum brake horsepower
requirements of the driven equipment with a service factor of not less than 1.5.

Shaft couplings shall be used between all drives and driven equipment. Couplings
shall be attached to driver and driven shafts by keys. Couplings shall be of the non-
lubricated, all metal (stainless steel) flexible disk type. Couplings for motors with
ratings less than 250 hp shall have elastomeric elements.

Shaft sleeves and seals

54.1

54.2

543

544

545

Pumps shall be furnished with removable shaft sleeves as required by system design.
Where required, the shaft shall be completely protected and isolated from the pumped
fluid by incorporating gasketed or similarly sealed joints between the sleeve and the
shaft.

Access shall be provided for dismantling the drive shaft coupling and for maintenance
and inspection of the pump seal. The coupling guard shall be the removable type.

All pumps shall be provided with mechanical shaft seals. Mechanical shaft seals shall
be of the john crane type or equivalent. Mechanical shaft seals shall be furnished with
a complete flushing system, including interconnecting piping, isolation valves, strainer
and orifice. The flushing system shall be (equal to or better than) an API flush plan
best suited for the single seal system provided with the pump and utilize the pumped
fluid unless otherwise required.

Mechanical seals of reputed makes are to be provided, same shall be indicated in
Technical Data sheet to be furnished by the successful bidder after award of LOI/ PO,
subject to acceptance of BHEL/ end customer.

Seal cooling water requirements shall be stated in the proposal. Pumps shall be cooled
by the pumped fluid where practicable. If not practicable, provisions for bearing
cooling from an external source of cooling water shall be provided. Any external
piping required shall be furnished. Supplier to submit type plan proposed and required
cooling water flows and differential pressures based upon a cooling water maximum
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55

5.6

5.4.6

5.4.7

Casing

551

5.5.2

553

554

555

5.5.6
Bearings

56.1

supply temperature indicated in datasheet. Terminal point details indicated in the
datasheet.

Renewable type fine finished shaft sleeves shall be provided at the stuffing
boxes/mechanical seals. Length of the shaft sleeves must extend beyond the outer
faces of gland packing of the seal and plates so as to distinguish between the leakage
between shaft and shaft sleeve and that past the seals/gland.

Shaft sleeves shall be fastened to the shaft to prevent any leakage or loosening. Shaft
and shaft sleeve assembly should ensure concentric rotation.

The pump casing, including suction connection shall be rated for the design conditions
of the pumping system. Suction and discharge connections shall be raised faced
flanged (ANSI Class 150). The casing shall be drilled and tapped for venting and
draining and pressure connections with threaded plugs provided. Flange drilling shall
comply with the provisions of ANSI B16.5.

The Pump supplier shall supply one companion suction flange and one companion
discharge flange for each pump. Flanges shall be ASME Class 150, raised face, weld
neck type.

Allowable loads on the pump nozzles shall be provided to BHEL. The base plate shall
be designed to accommodate these loads.

The pumps shall be provided with replaceable front and back wear rings for casings.
Rings utilizing threads are unacceptable.

The pumps shall be supported between bearing with horizontally split casings. The
Pump supplier shall locate the suction and discharge nozzles in the lower half of the
casing to permit rotor removal without disturbing the connected piping and shall
supply heavy duty carbon steel casings.

The corrosion allowance for all pump pressure parts shall be a minimum of 3 mm.

Pump bearings shall be of the anti-friction type with regreasable type bearing
lubrication. Anti-friction bearings shall be designed for AFBMA L-10 life rating of
not less than 25000 hrs at the design point. Pumps shall be provided with thrust
bearings as required by the system designed to prevent thrust loads from being imposed
on the drive motor bearings.
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5.6.2 Proper lubricating arrangement for the bearings shall be provided. The design shall be

5.7

5.8

such that the bearing lubricating element does not contaminate the liquid pumped.
Where there is a possibility of liquid entering the bearings suitable arrangement in the
form of deflectors or any other suitable arrangement must be provided ahead of
bearings assembly.

Pump accessories

5.7.1

5.7.2

5.7.3

Driver

581

5.8.2

5.8.3

584

585

5.8.6

Safety guards shall be provided for protection of personnel from all exposed moving
and/or rotating machine elements. Each guard shall be fabricated from 20 gauge sheet
steel and designed for easy installation and removal. Necessary supports and
accessories shall be furnished with each guard. Safety guards for horizontal shafts,
shaft couplings etc shall be an OSHA approved design.

Miscellaneous trim: All piping and valves required for seal or stuffing box injection
water, air vent valves, oil level indicators, grease lubricators and other miscellaneous
accessories shall be furnished by the pump manufacturer. All wetted parts (valve,
tubing etc) shall equal or exceed the corrosion characteristics of the casing materials.

All fasteners shall be of domestic origin.

Each pump shall be supplied with one electric motor each. The type of electric motor
shall be specified in the Technical data sheet

The rating of the pump driver shall be the larger of the following:

a. The maximum power required by the pump from zero discharge to pump run out
discharge at site climatic conditions.

b. 110% of the power required at the duty point at site climatic conditions.

Electric motor drivers shall be furnished in accordance with BHEL motor requirements
(see listing in Appendix A).

Normal supply conditions at the Power plant are 415V/3PH/50 Hz (3 wire solidly
earthed). The thrust bearings shall be ball type. The total hydraulic thrust shall be
incorporated in the thrust bearing design capacity.

Bearing lubricating system shall lubricate satisfactorily at 14.6 to 42.5 Deg ambient
site temperature range.

Electric motors shall be selected so that their rating will not be exceeded by the brake
horsepower of the pump over its entire operating range.
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5.8.7 Pump supplier shall complete the Motor data sheet in BHEL format and also indicate

rated current, locked rotor current and space heater power.
5.9 Welding

59.1 The welding of pumps shall be in accordance with the Pump manufacturer’s weld
procedures.

5.9.2 Permitted welding processes shall be as specified in the ASME codes referenced herein
and shall include the restrictions and limitations applicable to those processes as
specified.

5.9.3 Preheat and inter pass temperature shall be performed in accordance with the WPS for
dynamic components.

594 The minimum preheat temperature and maximum inter pass temperature shall be
specified in the WPS.

5.95 When weld joint details are specified by the design documents, they shall be prepared
in accordance with the design documents.

5.9.6 Required NDE of welds or components shall be performed in accordance with the
Manufacturer’s Quality Plan.

5.9.7 Visual examination of welds may begin immediately after the completed welds have
cooled to near ambient temperature. However magnetic particle, liquid penetrant and
ultrasonic examinations shall be performed no less than 48 hrs after completion of the
welds on quenched and tempered steels (i.e. ASTM A514 and A517)

5.10 Base plate

5.10.1 Pump supplier shall provide a common fabricated steel base plate for the pumps and
drivers. Base plates shall be designed to adequately support the equipment under all
conditions and reaction forces.

5.10.2 Base plate shall be sufficiently rigid to allow shipment with the driver, mounted
without the occurrence of any distortion to the base plate.

5.10.3 Base plates shall be fabricated steel with integral drip lip or drip pan and threaded drain

connection and shall be designed to provide common support and maintain proper
alignment of the pump and the motor.
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5.10.4 Base plate and pump supports shall be so constructed as to minimize misalignment

5.11

5.12

5.13

5.14

Impellers
5111

511.2

5113

caused by mechanical forces such as normal piping strain, internal differential thermal
expansion and hydraulic piping thrust.

The impeller shall be firmly keyed and secured to the shaft in proper axial position. It
shall be cast in one piece, accurately machined, finished all over and the water passages
finished to the proper contour. The impellers shall be dynamically balanced, either
separately or as part of the shaft assembly.

Impeller shall be closed, semi-closed or open type and designed in conformance with
detailed analysis of the condensate being pumped.

The impeller shall be secured to the shaft, and shall be retained against circumferential
movement by keying, pining, or lock rings.

Impeller/casing Wear Rings

512.1

512.2

Replaceable type wear rings shall be provided at suitable locations of pumps per
manufacturer’s standard practice. Suitable method of locking the wear ring shall be
used.

The pumps shall be provided with replaceable front and back wear rings for casings
and impellers. Rings utilizing threads are unacceptable. When impeller ring and
impeller material are the same, rings may be cast integral with impeller.

Noise level and vibration

5.13.1

5.13.2
Marking

514.1

Pumps shall run smooth without noise and vibration. Noise level produced individually
or collectively (pump and motor) shall not exceed 85 dB (A) measured at a distance of
1.5 meters from the outline of equipment source in any direction.

The overall vibration level shall be as per hydraulic institute standards.

A permanently attached corrosion resistant nameplate shall be affixed at a prominent
location on the outside of each condensate pump and shall include the following
information as a minimum.

a. Name of supplier/manufacturer

b. Equipment description (i.e. condensate pump) size, model number and serial
number.
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6.0

5.14.2

5.14.3

5.144

5.14.5

5.15  Spare parts

5.15.1

5.15.2

5.15.3

C. Supplier’s shop order number
d. BHEL’s purchase order number
e. Work order number

f.  Conditions of service including service fluid, pump capacity, total head, minimum
NPSH required, temperature, specific gravity, efficiency, brake horsepower and
speed.

A rotation arrow shall be permanently attached in a readily visible area on the motor
mounting bracket.

Component parts shall be clearly marked to assure proper assembly in the field.

Nameplates mounted on equipment shall be attached with stainless steel pinhead
screws, rivets, drive screws or epoxy glue.

Name plates shall be 1/16” to 1.8 (2 mm to 4 mm) thick. The size of nameplates shall
be a minimum of %” by 3 inches and include the tag numbers above. The text shall be
sized as large as possible with size constraints.

The Pump supplier shall submit a list of all recommended spare parts. The list is to be
based on requirements for normal continuous operation of the pumps and motors as
specified in these specifications.

The Pump supplier shall submit a recommended spare parts list with prices for both a
three (3) and a five (5) year interval. Spare parts list shall indicate a summary of the
criticality of the various parts relative to the expected life of the part before failure
based on the supplier’s experience. Spare parts list shall contain all drawing reference
numbers, item numbers, part numbers, a / or catalog numbers necessary to identify
spare parts.

The pump supplier shall quote price separately for mandatory spares list (if applicable).

DRAWING REQUIREMENTS

6.1 General

6.1.1

Fabrication of pumps shall be based on BHEL’s approval on drawings.
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6.1.2 Submitted documents shall reference to BHEL P.O Number.

6.1.3 Any drawings which reflect in attention to or noncompliance with specification
requirements, lacks certification for the specific project or which is unchecked will be
rejected by BHEL for proper compliance, completion and/or checking.

6.14 Additional detailed drawings, where required for approval by BHEL shall show all
information necessary to assure complete knowledge of the equipment and/or
installation.

6.1.5 All drawings, data and documents submitted by the supplier shall be in the English

6.2

language system and metric units.

Documents to be submitted after P.O

6.2.1

6.2.2

6.2.3

6.2.4

6.2.5

6.2.6

6.2.7

6.2.8

6.2.9

6.2.10

6.2.11

Schedule of drawings and documents to be submitted for review, approval and
information with submission dates.

Quality Assurance Plan (QAP)

Detailed general arrangement drawing of pump and driver. This drawing shall indicate
all the design data and information furnished in the document no. ESS-001 Data sheets.

Pump and driver with static and dynamic loads, details of fixing, grouting and all base
plate anchor bolt hole locations.

Cross section drawing of the pump with complete part list, materials of construction
and relevant standards for each part.

Pump performance curves flow rate versus head, break kilowatts, efficiency, NPSHR
from zero flow to maximum flow and torque-speed curve.

Scheme for pump sealing, lubrication and cooling.
Driver dimensional drawing.

Surface preparation and painting procedure.
Catalogues, data sheets and drawings for instruments.

Installation, operations and maintenance manual along with lubrication schedule.

PAINTING AND SHIPPING REQUIREMENTS

7.1

Painting and coatings shall be as per QP.
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EXCEPTIONS
8.1 Offer shall be submitted along with “EXCEPTIONS TO THE SPECIFICATION” (Clause wise)

8.2 If there is no section with the header “Exceptions / Deviations to the specification” enclosed along
with the technical officer, it is interpreted that the offer is strictly in accordance with the
specification without any deviation.

8.3 Any exception / deviation listed and agreed by the purchaser shall become agreed modification to
the specification for that particular contract.
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Tech Spec 3.pdf
DOCUMENT NO:ESS-001
DOCUMENT TITLE : ENGINEERING SPECIFICATION SHEET FOR
1X660MW PANKI STPP

1.0 GENERAL
This Engineering Selection Sheet provides required Design and Performance Parameters for the LP Startup
Condensate Pumps for 1X660MW PANKI TPS PROJECT. This has to be read along with pump
Technical Specification No: PC: TSP: LPSS: CON-PUMP.
2.0 EQUIPMENT
2.1 The pumps covered by this specification are identified in the following table (per boiler)
QTY. DESCRIPTION TAG NOS.
Unit-1
1 CONDENSATE PUMP “A” 10LCL30AP001
1 CONDENSATE PUMP “B” 10LCL30AP002
1 CONDENSATE PUMP “C” 10LCL30AP003
3.0 DESIGN AND PERFORMANCE PARAMETERS
Name LP Startup Condensate Pump
Either Double Suction, axially split casing
Type Or End suction, Radially split casing
Location Out door

Tag Number(s) See section 2.1.

Number of Pumps Required per boiler Three (3)

Number of pumps per project Three (3)

Liquid to be Pumped Condensate Water

Specific Gravity 0.959
pH 6.8-7.2
Fluid Temperature Range 15 — 100°C
Maximum Operating (Design Point) o
Temperature 100°C
Design Fluid Temperature 135 °C
Designh Maximum Supply Cooling Water o
Fluid Temperature (for Seal Cooling Heat Exchanger) 38°C
Design Maximum Supply Cooling Water Fluid )
Pressure (for Seal Cooling Heat Exchanger) 12 kg/lem*(g)
Rated Conditions — For each pump (Guarantee Case)

Design Flow rate, m3/hr 500

Design Total Developed Head, m (Measured at pump
discharge flange, two pumps operating, not including

X X . Bidder to Speci
pump internal suction & discharge losses) idder to Specify

NPSH avail, m @ design flow rate 5.42
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4.0

Materials and corrosion-erosion  resistance of the
following listed materials:
Casing Carbon Steel
Impeller 316 Stainless Steel
Shaft 316 Stainless Steel
Seals 316 Stainless Steel
Casing wear rings Nitronic 60 or equivalent
Impeller wear rings 316 Stainless Steel
Common Base frame along with foundation bolts Fabricated Steel
CONDENSATE PUMPS TECHNICAL DATASHEET(To be filled by vendor)
* Items with Asterisk are to be guaranteed by the Supplier.
Name of Pump LP Startup Condensate Pump
Number of pumps offered
Pump Type
Pump Model
Make
Liquid to be pumped
Prepared: Babu Hariharan G Approved:P.Suresh Page 2 of 4
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Run-out Conditions — for each pump

Flow rate, m3/hr 650
Design Total Developed Head, m. (Measured at pump

discharge flange, one pump operating, not including 22.94
pump internal suction & discharge losses)

NPSH avail, m@ Run-out flow rate 5.89
Suction pipe size ODxTHK in mm 406.4x9.53
Discharge pipe size ODXTHK in mm 323.9x9.53

Cooling water requirements

BHEL will provide the cooling water tapoff
of size NB25. Suitable matching piece to be
provided by Vendor.

End connection at both suction and discharge

Weld neck Flanged

Flanged Eccentric reducer/expander at both suction
and discharge sides as applicable.

Vendor to match the pump terminals with the
connecting pipe sizes as indicated above.
Material of matching piece shall be
SA234WPB/WPC

Counter flanges along with fixing nut, bolts & gaskets
as applicable.

Pump vendor scope

Construction

Pump materials shall meet or exceed the strength
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Specific gravity
PH

Service

Fluid Temperature, °C

Capacity (m3/hr)

At Design Point *

Maximum Flow

Minimum Flow
At Runout Flow *
Total developed head (mlc)

At Design Point *
Maximum Flow

Minimum Flow

At Runout Flow *

NPSH required (mlc)

At Design Point *

Maximum Flow

Minimum Flow

At Runout Flow *

Number of Pump Stages

Pump speed (rpm) at Design Point

Pump speed (rpm) at Runout Flow

Pump Critical Speed (rpm)

Efficiency at Design Point (%) *

Motor Size (kW) *

Brake Horsepower Required (KW)

At Design Point

At Maximum Flow

Suction weld neck flange
SIZE/RATING/MATL
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Discharge weld neck flange
SIZE/RATING/MATL

Impeller diameter for design conditions, mm.

Maximum impeller diameter, mm.

Minimum impeller diameter, mm.

Minimum recirculation flow required for safe
operation (m3/hr / temp. rise °C)

Type of Pump Bearing Lubrication

Is Water Cooling Required for Motor
Bearings? (m3/hr)/temp./max. particle size

Type Radial Bearings

Type Thrust Bearing - Make

Type Couplings - Make

Suction and Discharge Nozzles

Suction Pump Nozzle Size/Rating

Discharge Pump Nozzle Size/Rating

Length x Width of Base Plate, (mm.)
(Common base plate)

Weight of Pump Unit. (kg.)

Total Weight of Pump and Motor, incl.
Baseplate (kg)

Overall sound pressure level for pump/motor
unit without attenuation measured at one meter
from pump unit, dB(A)

Maximum Permissible Change of Design
Point

TDH and Capacity from the Specified Values
Without Additional Cost to the Owner

Casing design/hydro pressure (bar)

Shaft diameter, in.

Rotation (looking down from motor end)
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