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TECHNICAL SPECIFICATION
FOR
FUEL OIL UNLOADING & STORAGE SYSTEM

ANNEXURE - IV

(MDL WITH SUBMISSION SCHEDULE)

BHARAT HEAVY ELECTRICALS LTD

POWER SECTOR PROJECT ENGINEERING MANAGEMENT
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MDL FOR FUEL OIL HANDLING SYSTEM - 2X660 MW TALCHER TPP
. RESUBMI!
Basic Schedule Date of A SSON
S.N NTPC Drawing No. BHEL Drawing nos Drawing Title Engineering submission - Category R P ORATING
Weeks fi Lol
Doc/Drwg (Y/N)| Weeks from COMMENTS
DESIGN CALCULATION OF TANK
1 |4540-001-132-PVM-U-003 PE-DC-497-166-A002 TA;B CALCULATION O S FOR FOHS (LDO Y 4 | WITHIN 1 WEEK
LDO Line Pressure Drop Calculation along with NPSH
2 |4540-001-132-PVM-U-007 PE-V0-497-166-A Y A WITHIN 1 WEEK
005 AND PUMP HEAD CALULATION OF PUMPS FOR LDO 6
3 [4540-001-132-PVM-U-006 PE-V0-497-166-A006 Design Calculation of Oil Water Seperator Y 8 A WITHIN 1 WEEK
DE!
4 |4540-001-132-PVM-U-010 PE-V0-497-166-A007 SIGN CALCULATION & GAD OF MISCELLANEOUS Y 8 AA WITHIN 1 WEEK
TANKS FOR FOHS ( DRAIN OIL )
5 |4540-001-132-PYM-Y-027 PE-V0-497-166-A008 DS of Pipes, Fittings, Flanges, Gasket etc for N 8 AA WITHIN 1 WEEK
FO System
6 [4540-001-132-PVM-B-023 PE-V0-497-166-A009 ?_;’:“L?CASE DRAWING FOR LDO STORAGE N 14 AA WITHIN 1 WEEK
7 |4540-001-132-PVM-Y-026 PE-V0-497-166-A010 GAD and TDS of Screw Pumps of FOHS 8 AA WITHIN 1 WEEK
8 [4540-001-132-PVM-Y-029 PE-V0-497-166-A011 TDS & GA for Ball / Plug Valves - FO System 10 AA WITHIN 1 WEEK
9 |4540-001-132-PVM-Y-028 PE-V0-497-166-A012 TDS & GA for CS Gate / Globe / Check Valves - N 10 AA WITHIN 1 WEEK
FO System
10 |4540-001-132-PVM-Y-031 PE-V0-497-166-A014 Data Sheet for painting on pipes and valves N 4 AA WITHIN 1 WEEK
(Painting procedure at site) for FO System
PIPING LAYOUT IN AND AROUND TRUCK
11 -001-132-PVM-P- -V0-497-166-
4540-001-132-PVM-P-020 PE-V0-497-166-A015 UNLOADING PLATFORM Y 10 A WITHIN 1 WEEK
12 [4540-001-132-PVM-P-034 PE-V0-497-166-A016 f\'@:g Layout in & around Storage Tank Farm Y 8 A WITHIN 1 WEEK
PIPING LAYOUT IN & AROUND PUMP HOUSE
13 |4540-001-132-PVM-P-033 PE-V0-497-166- WITHIN 1 WEEK
0-497-166-A017 | (|/NLOADING PORTION) Y 10 A
14 |4540-001-132-PVM-P-035 PE-V0-497-166-A018 Composite Layout of Fuel Oil Area Y 10 A WITHIN 1 WEEK
15 |4540-001-132-PVM-B-021 PE-V0-497-166-A019 GA of Oil Hose for LDO N 10 AA WITHIN 1 WEEK
16 |4540-001-132-PVM-B-025 PE-V0-497-166-A020 GAD OF FOHS FOR CCOE APPROVAL Y 10 AA WITHIN 1 WEEK
17 |4540-001-132-PVM-B-022 PE-V0-497-166-A021 GA of roof Structure for LDO Storage Tanks N 14 AA WITHIN 1 WEEK
18 |4540-001-132-PVM-B-040 PE-V0-497-166-A022 Fabrication Details of LDO Storage Tanks N 14 AA WITHIN 1 WEEK
19 |4540-001-132-PVM-B-020 PE-V0-497-166-A023 GA of Strainer for LDO unloading Pumps N 10 AA WITHIN 1 WEEK
20 [4540-001-132-QVM-Q-258 PE-V0-497-166-A024 MQP PIPE-CS/SS seamless N 10 A WITHIN 1 WEEK
21 |4540-001-132-QVM-Q-256 PE-V0-497-166-A025 MQP Drain Oil Tank/ Misc Shop fabricated Tank N 12 A WITHIN 1 WEEK
22 |4540-001-132-QVM-Q-261 PE-V0-497-166-A026 MQP Screw Pump (Single & twin) N 8 A WITHIN 1 WEEK
23 [4540-001-132-QVM-Q-253 PE-V0-497-166-A027 MQP Ball valve/Plug valve- Endorsement N 10 A WITHIN 1 WEEK
24 |4540-001-132-QVM-Q-262 PE-V0-497-166-A028 MQP Submersible/Sump Pump N 8 A WITHIN 1 WEEK
MQP Conventional Gate/Globe Valve/ Check
25 [4540-001-132-QVM-Q-254 PE-V0-497-166- ) 8 WITHIN 1 WEEK
M- 7-166-A029 Valve (Size >600 NB or Rating Pr Class > 300) N 0 A
26 |4540-001-132-PVM-B-024 PE-V0-497-166-A030 GA of Oil Water Seperator Y 8 AA WITHIN 1 WEEK
27 |4540-001-132-PVM-H-039 PE-V0-497-166-A031 PIPE SCHEDULE OF FOHS N 12 AA WITHIN 1 WEEK
28 |4540-001-132-PVM-X-058 PE-V0-497-166-A032 O&M Manual for Fuel Oil System N 16 A WITHIN 1 WEEK
29 [4540-001-132-PVM-W-057 PE-V0-497-166-A033 PG Test Procedure for FOHS N 16 A WITHIN 1 WEEK
30 |4540-001-132-PVI-H-037 PE-V0-497-166-A034 Instrument Schedule of FOHS N 14 AA WITHIN 1 WEEK
31 [4540-001-132-QVM-Q-263 PE-V0-497-166-A035 MQP WRAPPING & COATING MATERIALS N 12 A WITHIN 1 WEEK
32 [4540-001-132-PVI-L-036 PE-V0-497-166-A036 Instrument Hookup Diagram for FOHS N 14 AA WITHIN 1 WEEK
33 |4540-001-132-PVI-Y-012 PE-V0-497-166-A037 Data Sheet- Electrical Actuator for FOHS N 10 AA WITHIN 1 WEEK
34 |4540-001-132-PVM-H-038 PE-V0-497-166-A038 Valve Schedule of FOHS N 12 AA WITHIN 1 WEEK
35 |4540-001-132-PVI-Y-013 PE-V0-497-166-A039 Data Sheet- Level Transmitter for FOHS N 10 AA WITHIN 1 WEEK
36 |4540-001-132-PVI-Y-014 PE-V0-497-166-A040 gzt:qzheet- Pressure / Differential Pressure N 10 AA WITHIN 1 WEEK
37 [4540-001-132-PVI-Y-015 PE-V0-497-166-A041 Data Sheet- Pressure Transmitter / Differential N 10 A | WITHIN T wEEK
Pressure transmitter
38 [4540-001-132-PVI-Y-016 PE-V0-497-166-A042 Data Sheet- Level Indicator for FOHS N 10 AA WITHIN 1 WEEK
39 [4540-001-132-PVI-Y-017 PE-V0-497-166-A043 Data Sheet - Flow Meter & Strainer for FOHS N 10 AA | WITHIN 1 WEEK
40 [4540-001-132-PVI-Y-018 PE-V0-497-166-A044 Data Sheet - Temp/ Indicator for FOHS N 10 AA WITHIN 1 WEEK
41 [4540-001-132-PVI-Y-019 PE-V0-497-166-A045 GA & Data Sheet- Junction Box for FOHS N 10 AA WITHIN 1 WEEK
9 . PEV0-497-166-A046 INTERCONNECTION SCHEDULE FOR FOHS BASED ON N 1 | WITHIN 1 WEEK
CABLE LIST
43 - PE-V0-497-166-A047 CABLE SCHEDULE OF FOHS N 14 | WITHIN 1 WEEK
44 - PE-V0-497-166-A048 ELECTRICAL LOAD DATA OF FOHS N 12 | WITHIN 1 WEEK
CONTROL SCHEME,
45 - PE-V0-497-166-A049 / LOGIC DIAGRAM FOR FOHS (TO N 12 | WITHIN 1 WEEK
BE IMPLEMENTED IN DCS)
46 - PE-V0-497-166-A050 ANALOG & BINARY 1/0 LIST FOR FOHS (DCS BASED) N 12 1 WITHIN 1 WEEK
HMI PICTURES/ PLANT SCHEMA
47 - PE-V0-497-166-A051 BASED)C URES/ s¢ TICS FOR FOHS (DCS N 12 1 WITHIN 1 WEEK
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48 - PE-V0-497-166-A052 SUGGESTIVE ELECTRICAL LAYOUT DRAWING OF FOHS N 10 | WITHIN 1 WEEK
CIVIL INPUT DRAWING IN UN

49 - PE-V0-497-166-A053 LOADING PUMP HOUSE Y 12 | WITHIN 1 WEEK
OF FOHS

50 - PE-V0-497-166-A054 EQI}LI;INPUT DRAWING IN UNLOADING AREA OF Y 12 | WITHIN 1 WEEK
CIVIL INPUT DRAWING IN TANK FARM AREA FOR

51 - PE-V0-497-166-A055 FOHS v G o Y 12 | WITHIN 1 WEEK

52 - PE-V0-497-166-A056 QAP OF HOSE FOR FOHS N 14 A WITHIN 1 WEEK

53 - PE-V0-497-166-A057 QAP OF PLATES AND STRUCTURE FOR FOHS N 14 A WITHIN 1 WEEK

54 - PE-V0-497-166-A058 QAP OF STRAINER FOR FOHS N 12 A WITHIN 1 WEEK

55 - PE-V0-497-166-A059 QAP OF FLOWMETER FOR FOHS N 10 A WITHIN 1 WEEK

56 - PE-V0-497-166-A060 QAP OF ELECTRIC ACTUATORS FOR VALVES OF FOHS N 10 A WITHIN 1 WEEK

57 - PE-V0-497-166-A061 QAP OF FOHS INSTRUMENTS and JBs N 10 A WITHIN 1 WEEK
DESIGN CALCULATION

58 - PE-V0-497-166-A062 (STADD) OF ROOF STRUCTURE Y 8 | WITHIN 1 WEEK
FOR LDO TANKS FOR FOHS

59 - PE-V0-497-166-A063 GAD & TDS of Sump pumps(Centrifugal) & Y 8 A WITHIN 1 WEEK
Motors in FOHS
GAD & TDS of Oil Recovery pumps and Drain

60 - PE-V0-497-166-A064 Oil pumps with Motors in FOHS (Single Screw Y 8 A WITHIN 1 WEEK
type pumps)

61 - PE-V0-497-166-A065 Sub Vendor list for FOHS Y 4 A WITHIN 1 WEEK

62 PE-V0-497-166-A066 E Learning Module for FOHS N 16 A WITHIN 1 WEEK

63 |4540-001-132-QVM-Q-255 PE-V0-497-166-A067 MQP FOR BUTTERLY VALVES N 10 A WITHIN 1 WEEK

NOTES

1. Finally approved documents / drawings to be provided in editable format( MS office/Autocad format) for onward submission to end customer.

2. Bidder to note that during detailed enginering, drwg/doc will be submitted through web based document management system in addition to hard copies to be submitted as per drawing/document

distribution schedule. Procedure for the same shall be informed after award of contract.

3.'I' category- 'For information’, 'A' Category - ' For Approval', 'AA’ Category - ' Auto Archieve'.

SIGNATURE:
NAME:
DESIGNATION:
COMPANY:
DATE:
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TECHNICAL SPECIFICATION
FOR
FUEL OIL UNLOADING & STORAGE SYSTEM

ANNEXURE -V

(INPUT DRAWINGS & DOCUMENTS OF TENDER)

BHARAT HEAVY ELECTRICALS LTD
POWER SECTOR PROJECT ENGINEERING MANAGEMENT
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S.N

DRWG NO

DWRG TITLE

PE-DG-497-100-M002

PLOT PLAN

PE-DG-435-166-A001

PROCESS & INSTRUMENTATION DIAGRAM FOR
FOHS (LDO SYSTEM)

PE-DG-435-166-A004

GA AND NOZZLE ORIENTATION OF LDO STORAGE
TANKS

PE-V0-497-166-A015

PIPING LAYOUT IN ROAD TANKER UNLOADING AREA

PE-V0-497-166-A016

PIPING LAYOUT IN & AROUND STORAGE TANK
FARM AREA

PE-V0-497-166-A017

PIPING LAYOUT IN & AROUND PUMP HOUSE

PE-V0-497-166-A018

COMPOSITE LAYOUT OF FUEL OIL AREA
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6045162
Text Box
The technical requirement shown under P&ID is bare minimum. Any additional items found applicable during detailed engineering, shall be supplied by bidder without any commercial implication to BHEL.
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Text Box
The technical requirement shown under drawing is bare minimum. Any additional items found applicable during detailed engineering, shall be supplied by bidder without any commercial implication to BHEL.
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The technical requirement shown under drawing is bare minimum. Any additional items found applicable during detailed engineering, shall be supplied by bidder without any commercial implication to BHEL.
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Text Box
1.The technical requirement shown under drawing is bare minimum. Any additional items found applicable during detailed engineering, shall be supplied by bidder without any commercial implication to BHEL.
2. This is primary layout drawing. Minor/major changes may take place during detailed engineering based layout perspective and NTPC comments. Bidder to incorporate all the changes during detailed engineering in this drawing without commercial implication to BHEL.
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1.The technical requirement shown under drawing is bare minimum. Any additional items found applicable during detailed engineering, shall be supplied by bidder without any commercial implication to BHEL.
2. This is primary layout drawing. Minor/major changes may take place during detailed engineering based layout perspective and NTPC comments. Bidder to incorporate all the changes during detailed engineering in this drawing without commercial implication to BHEL.
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6045162
Text Box
1.The technical requirement shown under drawing is bare minimum. Any additional items found applicable during detailed engineering, shall be supplied by bidder without any commercial implication to BHEL.
2. This is primary layout drawing. Minor/major changes may take place during detailed engineering based layout perspective and NTPC comments. Bidder to incorporate all the changes during detailed engineering in this drawing without commercial implication to BHEL.
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30/2023/PS-PEM-MAX

2 X 660MW TALCHER TPP

TECHNICAL SPECIFICATION
FOR
FUEL OIL UNLOADING & STORAGE SYSTEM

ANNEXURE - VI

(MANDATORY SPARES LIST)

BHARAT HEAVY ELECTRICALS LTD

POWER SECTOR PROJECT ENGINEERING MANAGEMENT

PPEI, NOIDA-INDIA
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CLAUSE NO. MANDATORY SPARES FOR FO UNLOADING SYSTEM i
NTPG
ITEM QUANTITY
1.00.00 MECHANICAL ITEMS
1.01.00 Strainer elements
a. F.O. Drain pumps 1 no.
b. LDO unloading pumps 1 no. of each type
1.02.00 Relief valve complete assembly
a. LDO unloading pumps 1 no. of each type
1.03.00 Bearings of:
a. LDO unloading pumps 1 set of each type
b. F. O. Drain pumps 1 set
1.04.00 Rotor Assembly (Complete cartridge assembly)
a. LDO unloading pumps 1 no. of each type
b. F. O. Drain pumps 1 no.
1.05.00 Coupling Bolts with nuts, washer and 1 set for each size of
bushes for LDO unloading pumps coupling
1.06.00 Wearing Rings 1 set for each type of pump
1.07.00 Gland Packing (if applicable) 1 set for each type of pump
1.08.00 Mechanical seal Assembly (if applicable) 2 sets for each type
1.09.00 Shaft Sleeve 1 set for each type of pump
1.10.00 Valves (Each type and size) a) 1 number, where the
total quantity of a
particular type and
size of valve is less
than or equal to 10.
b) 2 numbers, where the
total quantity of a
particular type and
size of valve is less
than 40 but more
than 10.
c) 10% of total quantity
(to nearest whole
number) of a particu-
lar type and size of
TALCHER THERMAL POWER PROJECT TECHNICAL SPECIFICATION SUB-SECTION-VI
STAGE-IIl (2X660 MW) SECTION-VI, PART-A CHAPTER - 10 PAGE 1 OF 3
EPC PACKAGE BID DOC. NO.:CS-4540-001-2 FO Unloading System
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1500630/2023/PS-PEM-MAX

CLAUSE NO. MANDATORY SPARES FOR FO UNLOADING SYSTEM i
NTRPG
valve, where the total
quantity of a particular
type and size of valve
is more than 40
1.11.00 Neoprene rubber unloading hoses Ten (10) Nos.
(For LDO) with end connections
complete hose)
1.12.00 Dirty Oil Pump complete assembly with motor 01 set.
Note:
1) Mandatory spares listed above is bare minimum requirement. In case
any additional mandatory spares requirement is covered elsewhere in
the tender specification apart from specified above, same shall be
deemed to have been covered in bidders scope of supply.
2) These spares shall be considered as per the applicable items in main
supply.
3) One set means total numbers as required for one complete
replacement for one equipment..
4) Quantity mentioned in percentage (%) is the % of total installed. If
percentage comes as fraction next higher integer should be considered
for the purpose of quantity required.
TALCHER THERMAL POWER PROJECT TECHNICAL SPECIFICATION SUB-SECTION-VI
STAGE-IIl (2X660 MW) SECTION-VI, PART-A CHAPTER - 10 PAGE 2 OF 3
EPC PACKAGE BID DOC. NO.:CS-4540-001-2 FO Unloading System
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Text Box
Note: 
1) Mandatory spares listed above is bare minimum requirement. In case any additional mandatory spares requirement is covered elsewhere in the tender specification apart from specified above, same shall be deemed to have been covered in bidders scope of supply.
2) These spares shall be considered as per the applicable items in main supply.
3) One set means total numbers as required for one complete replacement for one equipment..
4) Quantity mentioned in percentage (%) is the % of total installed.  If percentage comes as fraction next higher integer should be considered for the purpose of quantity required.
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CLAUSE NO. MANDATORY SPARES FOR FO UNLOADING SYSTEM i
NTPG
ITEM QUANTITY
2.00.00 CONTROL AND INSTRUMENTATION ITEMS
2.01.00 MEASURING INSTRUMENTS
1 Electronic Transmitters
Transmitters of all types and 1 no. of each type
model no. (for the measurement and model whichever is
of Pressure, differential pressure more.
flow, level, etc.)
2 Temperature elements
(i) RTD's*, Thermocouples 1 no. of each type, make
and model
(ii) Thermowell 1 no. of each type, make
and model
* (With head assembly,
terminal block and nipple)
3 Local Indicators like temperature 1 no. of each type, make
gauges, pressure gauges, differential and model
pressure gauges, flow gauges
level gauge etc.
4 Process Actuated Switch Devices 1 no. of each type, make
Includes all types of Pressure, and model
differential pressure, flow, tempe-
rature, level switch Devices
2.02.00 PROCESS CONNECTION PIPING (FOR IMPULSE PIPING/TUBING, SAMPLING
PIPING/TUBING AND AIR SUPPLY PIPING AS APPLICABLE)
1 Valves 1 no. of each type, make
and model
2 2 way, 3way, 5way valve 1 no. of each type, make
manifolds and model
3 Fittings 1 no. of each type, make
and model
2.03.00 ELECTRICAL ACTUATORS
1 Actuators 10% (or) 1 no. of each
type, model and rating,
whichever is more
Note :
One (1) set means total numbers as required for one complete replacement for one
equipment.
TALCHER THERMAL POWER PROJECT TECHNICAL SPECIFICATION SUB-SECTION-VI
STAGE-IIl (2X660 MW) SECTION-VI, PART-A CHAPTER - 10 PAGE 3 OF 3
EPC PACKAGE BID DOC. NO.:CS-4540-001-2 FO Unloading System

Page 273 of 480

Page No. 273 of 479

273



1500630/2

023/PS-PEM-MAX
CLAUSE NO.
raddis
MANDATORY SPARES FOR C&l NTPGC
\ L2 switch 2 Nos.
h L3 switch 1 No
(ix) O module for Fire Alarm interfacing (if | 2 nos. of each type
applicable)
(vi) Cameran arrangement. 2 nos. of each type
8.00.00 Wireless Instruments & Sys (if applicable)
SI. No. | ITEM QUANTITY
(i) Transmitters % of specified quantity or minimum 2 nos.
of eachwmodel
(i) Repeaters / Routers 10% subjectw nos. of each type
(iii) Gateway along with antenna / access point | 1 no.
9.00.00 In addition to the mandatory spares of electric actuators indicated in all the

chapters of sub section VI, Part-A of technical specification the below clause
is also applicable.

SI. No. | ITEM QAUNTITY

(i) Electronic PCB of all types 10% of each type & model
(i) Absolute Encoder (replaceable part) 5% of each type & model
(iii) Electronic Torque sensor 5% of each type & model

Refer Part-A  Sub-Section-VI (Mandatory Spares) for general
requirements and interpretation of various terms and conditions.

indicated in c 1.00.00 to 11.00.00 above.

3. Wherever the quantity is given only in percentage, the spare quantity
shall be distributed into various es/size/rating/type (as the case
may be) in the same proportion o main population. For the
quantities coming less than 1, shall be treate 1 only.

4. C&I mandatory spares if covered under other chapters ofsub section
VI, Part A of technical specification are not required to be repe

TALCHER THERMAL POWER PROJECT TECHNICAL SPECIFICATION SUB-SECTION-VI
CHAPTER-12 PAGE
STAGE-IIl (2X660 MW) SECTION-VI, PART-A CONTROL &
90F9
EPC PACKAGE BID DOC NO.: CS-4540-001A-2 INSTRUMENTATION
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2 X 660MW TALCHER TPP, STAGE III
(EPC)

FUEL OIL SYSTEM

TECHNICAL SPECIFICATION
(ELECTRICAL PORTION)
HH

BHARAT HEAVY ELECTRICALS LIMITED
POWER SECTOR
PROJECT ENGINEERING MANAGEMENT
NOIDA, UP [INDIA]
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SPECIFIC TECHNICAL REQUIREMENTS:

1.0

EQUIPMENT & SERVICES TO BE PROVIDED BY BIDDER:

The equipment and services to be provided by bidder under this specification shall be as detailed
here below but shall not be limited to the following:

a)

b)

f)

9)

m)

2.0

3.0

Services and Equipment as per “Electrical Scope between BHEL and Vendor”.

Any item/work either supply of equipment or erection material which have not been
specifically mentioned but are necessary to complete the work for trouble free and efficient
operation of the plant shall be deemed to be included within the scope of this specification.
The bidder without any extra charge shall provide the same.

Supply of mandatory spares as specified in the specifications of mechanical equipments.
Electrical load requirement for FUEL OIL SYSTEM package.

All equipment shall be suitable for the power supply fault levels and other climatic conditions
mentioned in the enclosed project information.

Bidder to furnish list of makes for each equipment at contract stage, which shall be subject
to customer / BHEL approval without any commercial and delivery implications to BHEL.

Various drawings including GA drg, data sheet as per required format, quality plans,
calculations, test reports, test certificates, operation and maintenance manuals,
characteristic curves, wiring diagrams/schemes etc. shall be furnished as specified at
contract stage. All documents shall be subject to customer / BHEL approval without any
commercial implications to BHEL.

The sub-vendor list for various electrical items is subject to BHEL/Customer approval without
any commercial implications.

Motors shall meet minimum requirement of Electric motor specification.

Purchaser will furnish data sheets to the vendor after award of contract. Vendor shall furnish
filled in data sheets meeting the specification requirements.

Vendor to clearly indicate equipment locations and local routing lengths in their cable listing
furnished to BHEL.

Cable BOQ worked out based on routing of cable listing provided by the vendor for “both
end equipment in vendor’s scope” shall be binding to the vendor with +10 % margin to take
care of slight variation in routing length & wastages.

All Structural steel required for electrical equipment supplied by Vendor- as per scope split,
shall be in Vendor’s scope.

EQUIPMENT & SERVICES TO BE PROVIDED BY PURCHASER FOR ELECTRICAL &
TERMINAL POINTS:
Refer “Electrical Scope between BHEL and Vendor”.

DOCUMENTS TO BE SUBMITTED ALONG WITH BID

Page 276 of 480 Page No. 276 of 479
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3.1

3.2

Bidder shall confirm total compliance to the electrical specification without any deviation
from the technical/ quality assurance requirements stipulated. In line with this, the bidder as
technical offer shall furnish two signed and stamped copies of the following:

a) A copy of this sheet “Electrical Equipment Specification for FUEL OIL SYSTEM package
and sheet “Electrical Scope between BHEL and Vendor” with bidder’s signature and
company stamp.

b) Electrical load requirement.

No technical submittal such as copies of data sheets, drawings, write-up, quality plans, type
test certificates, technical literature, etc, is required during tender stage. Any such
submission even if made, shall not be considered as part of offer.

LIST OF ENCLOSURES

Electrical scope between BHEL & vendor

Customer (NTPC) specification for Motors & Cabling (for vendor scope as per scope split)
Quality plan for motors & NTPC quality assurance

Datasheet A & C (ANNEX-I)

Electrical Load data format (ANNEX-II)

BHEL cable listing format (ANNEX-III)

Page 277 of 480 Page No. 277 of 479
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MOTORS
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SECTION - VI
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TECHNICAL REQUIREMENTS
MOTORS
1.00.00 GENERAL REQUIREMENTS
1.01.00 This chapter has to be read in conjunction with sub-section B-O "General electrical
specification" of Technical specification Section- VI, Part-B and Sub-Section-IIB Electrical
system/Equipment of Technical Specifications Section-VI, Part-A"

Degree of Protection

Degree of protection for various enclosures as per IEC60034-05 shall be as follows :-

i) Indoor motors - IP 55

i)  Outdoor motors - IP 55 (Additional Canopy to be provided)

iii)  Cable box-indoor area - IP 55

iv) Cable box-Outdoor area - IP 55

2.00.00 CODES AND STANDARDS

1)  Three phase induction motors : 1IS15999/IEC:60034

2)  Single phase AC motors : IS 996/ IEC:60034

3) Crane duty motors : 1S:3177, IEC:60034

4)  DC motors/generators : 1S:4722, IEC:60034

5) Energy Efficient motors : IS 12615, IEC:60034-30

3.00.00 TYPE
3.01.00 AC Motors:
a) Squirrel cage induction motor suitable for direct-on-line starting.
b) Continuous duty LT motors upto 200 KW Output rating (at 50 deg.C ambient
temperature), shall be Premium Efficiency class-IE3, conforming to IS 12615, or
IEC:60034-30. HT motors shall have minimum design efficiency of 95 %. However,
tolerance on this efficiency value shall be applicable as per IEC 60034
c) Motor operating through variable frequency drives shall be suitable for inverter duty
with VPI insulation. Also these motors shall comply the requirements stipulated in IEC:
60034-18-41 and IEC: 60034-18-42 as applicable.
3.02.00 DC Motors: Shunt wound.
4.00.00 RATING

(a) Continuously rated (S1). However, crane motors shall be rated for S4 duty, 40%
cyclic duration factor.

(b) Whenever the basis for motor or driven equipment ratings are not specified in the
corresponding mechanical specification sub-sections, maximum continuous motor
ratings shall be at least 10% above the maximum load demand of the driven
equipment under entire operating range including voltage and frequency variations.

5.00.00 TEMPERATURE RISE

Air cooled motors
70 deg. C by resistance method for both thermal class 130(B) & 155(F) insulation.
Water cooled

80 deg. C over inlet cooling water temperature mentioned elsewhere, by resistance method
for both thermal class 130(B) & 155(F) insulation.
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6.00.00
6.01.00
6.01.01

6.01.02

6.01.03

6.01.04

6.02.00
6.02.01

6.02.02

6.03.00
7.00.00
7.01.00

7.02.00

7.03.00

OPERATIONAL REQUIREMENTS
Starting Time

For motors with starting time upto 20 secs. at minimum permissible voltage during starting,
the locked rotor withstand time under hot condition at highest voltage limit shall be at least
2.5 secs. more than starting time.

For motors with starting time more than 20 secs. and upto 45 secs. at minimum permissible
voltage during starting, the locked rotor withstand time under hot condition at highest voltage
limit shall be at least 5 secs. more than starting time.

For motors with starting time more than 45 secs. at minimum permissible voltage during
starting, the locked rotor withstand time under hot condition at highest voltage limit shall be
more than starting time by at least 10% of the starting time.

Speed switches mounted on the motor shaft shall be provided in cases where above
requirements are not met.

Torque Requirements

Accelerating torque at any speed with the lowest permissible starting voltage shall be at least
10% motor rated torque.

Pull out torque at rated voltage shall not be less than 205% of rated torque. It shall be 275%
for crane duty motors.

NOT USED.
DESIGN AND CONSTRUCTIONAL FEATURES

Suitable single phase space heaters shall be provided on motors rated 30KW and above to
maintain windings in dry condition when motor is standstill. Separate terminal box for space
heaters & RTDs shall be provided. However for flame proof motors, space heater terminals
inside the main terminal box may be acceptable.

All motors shall be either Totally enclosed fan cooled (TEFC) or totally enclosed tube
ventilated (TETV) or Closed air circuit air cooled (CACA) type. However, motors rated
3000KW or above can be Closed air circuit water cooled (CACW). The method of movement
of primary and secondary coolant shall be self-circulated by fan or pump directly mounted
on the rotor of the main motor as per IEC 60034-6. However VFD driven motors can be
offered with forced cooling type with machine mounted fan or pump driven by separate
electric motor. Motors and EPB located in hazardous areas shall have flame proof
enclosures conforming to 1S:2148 as detailed below

(a) Fuel oil area . Group—1IB
(b) Hydrogen generation : Group - lIC or (Group-l, Div-Il as per plant area
NEC) or (Class-1, Group-B, Div-ll as per NEMA
/NIEC60034)

Winding and Insulation

Type : Electrolytic grade Copper conductor, Non-
hygroscopic, oil resistant, flame resistant Insulation.

Starting duty : Two hot starts in succession, with motor initially at
normal running temperature.

However, conveyor motors shall be suitable for 3
consecutive hot starts

Thermal class 155 (F) insulation.

11kV, 6.6 KV The winding insulation process shall be total Vacuum
& 3.3 kV AC - >
motors Presure Impregnated i.e resin poor method. The

lightning Impulse & interturn insulation surge
withstand level shall be as per IEC-60034 part-15.
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240VAC, : Thermal Class ( F ) or better
415V AC &
220V DC
motors
7.04.00 Motors rated above 1000KW shall have insulated bearings/housing to prevent flow of shaft
currents.
7.05.00 Motors with heat exchangers shall have dial type thermometer with adjustable alarm
contacts to indicate inlet and outlet primary air temperature.
7.06.00 Noise level for all the motors shall be limited to 85 dB(A) except for BFP motor for which the

maximum limit shall be 90dB(A). Vibration shall be limited within the limits prescribed in
1S:12075 / IEC 60034-14 . Motors shall withstand vibrations produced by driven equipment.
HT motor bearing housings shall have flat surfaces, in both X and Y directions, suitable for
mounting vibration pads.

7.07.00 In HT motors, at least four numbers simplex / two numbers duplex platinum resistance type
temperature detectors shall be provided in each phase stator winding. Each bearing of HT
motor shall be provided with three numbers duplex RTDs connected to three numbers dual
input transmitters with display. However for air compressor, being high speed drive, each
motor bearing shall be provided with minimum two numbers of duplex RTDs connected to
two numbers dual input transmitters with display unit.7.08.00 Motor body shall have two
earthing points on diagonally opposite sides.

7.09.00 11 KV motors shall be offered with Separable Insulated Connector (SIC) as per IEEE 386.
The offered SIC terminations shall be provided with protective cover and trifurcating sleeves.
SIC termination kit shall be suitable for fault level of 25 KA for 0.17 seconds.

7.10.00 3.3/6.6 KV motors shall be offered with dust tight phase segregated double walled (metallic
as well as insulated barrier) Terminal box. Contractor shall provide termination kit for the
offered Terminal box. The offered Terminal Box shall be suitable for fault level of 250 MVA
for 0.12 sec. Removable gland plates of thickness 3 mm (hot/cold rolled sheet steel) or 4
mm (non magnetic material for single core cables) shall be provided.

7.11.00 The spacing between gland plate & centre of bottom terminal stud shall be as per Table-l.

7.12.00 All motors shall be so designed that maximum inrush currents and locked rotor and pullout
torque developed by them at extreme voltage and frequency variations do not endanger the
motor and driven equipment.

7.13.00 The motors shall be suitable for bus transfer schemes provided on the 11kV, 6.6 KV, 3.3 kV
1415V systems without any injurious effect on its life.

7.14.00 For motors rated 2000 KW & above, neutral current transformers of PS class shall be
provided on each phase in a separate neutral terminal box.

7.15.00 NOT USED

8.00.00 NOT USED

10.00.00 TYPE TEST

10.01.00 HT MOTORS

LIST OF TYPE TESTS TO BE CONDUCTED

The following type tests shall be conducted on each type and rating of HT motor

(a) No load saturation and loss curves upto approximately 115% of rated voltage
(b) Measurement of noise at no load.

(c) Momentary excess torque test (subject to test bed constraint).

(d) Full load test(subject to test bed constraint)
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10.02.00

10.03.00

10.04.00

(e) Temperature rise test at rated conditions. During heat run test, bearing temp.,
winding temp.,coolant flow and its temp. shall also be measured. In case the
temperature rise test is carried at load other than rated load, specific approval for
the test method and procedure is required to be obtained. Wherever ETD's are
provided, the temperature shall be measured by ETD's also for the record purpose.

LIST OF TESTS FOR WHICH REPORTS HAVE TO BE SUBMITTED

The following type test reports shall be submitted for each type and rating of HT motor

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

(b) Terminal box-fault level withstand test for each type of terminal box of HT motors
only.

(c) Lightning Impulse withstand test on the sample coil shall be as per clause no. 4.3
IEC-60034, part-15

(d) Surge-withstand test on inter-turn insulation shall be as per clause no. 4.2 of IEC
60034, part-15

LT Motors

LIST OF TESTS FOR WHICH REPORTS HAVE TO BE SUBMITTED

The following type test reports shall be submitted for each type and rating of LT motor
of above 100 KW only

1. Measurement of resistance of windings of stator and wound rotor.

2. No load test at rated voltage to determine input current power and speed

3. Open circuit voltage ratio of wound rotor motors ( in case of Slip ring motors)

4. Full load test to determine efficiency power factor and slip

5. Temperature rise test

6. Momentary excess torque test.

7. High voltage test

8. Test for vibration severity of motor.

9. Test for noise levels of motor(Shall be limited as per clause no 7.06.00 of this
section)

10. Test for degree of protection and

11. Overspeed test.
12. Type test reports for motors located in fuel oil area having flame proof enclosures
as per IS 2148 / IEC 60079-1

All acceptance and routine tests as per the specification and relevant standards shall be
carried out. Charges for these shall be deemed to be included in the equipment price.

The type test reports once approved for any projects shall be treated as reference. For
subsequent projects of NTPC, an endorsement sheet will be furnished by the manufacturer
confirming similarity and “No design Change”. Minor changes if any shall be highlighted on
the endorsement sheet.
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CLAUSE NO. TECHNICAL REQUIREMENTS oS0
NTPG
AN
\ V) 11 kV busduct - 1 second
Switchgears - 1 second
vii) Cables tothe feeders protected by breakers Main protection fault
clearing time with 0.12
second minimum
viii) Cables of all other feeders As per MCCB operating

time

ix) 11KV & 3.3KV cable screen - 2 seconds for the
adopted ground fault
current

- 1 second for the adopted
ground fault current, for
cables connected to
miscellaneous switchgear/
transformer.

X) EHV systems -
(** Note) Thermal withstand design time duration. The indicated values of tique durations are

used in transformer design for ensuring thermal stability of the transformers™and are to be
proven through calculations.

10.00.00

MOTORS

The ratio of locked rotor KVA at rated voltage to rated KW shall not exceed the following
(without any further tolerance):
(a) From 50KW & upto 110KW 11.0
(b) From 110 KW & upto 200 KW : 9.0
(c) Above 200 KW & upto 1000KW : 10.0
(d) From 1001KW & upto 4000KW : 9.0
(e) Above 4000KW : 6t06.5
Starting voltage requirement :permissible starting voltage for motor shall be as follows:
(a) Up to 85% of rated voltage for ratings below 110 KW
) Up to 80% of rated voltage for ratings from 110 KW to 200 KW
) Up to 85% of rated voltage for ratings from 201 KW to 1000 KW
) Up to 80% of rated voltage for ratings from 1001 KW to 4000 KW
e) Up to 75 % of rated voltage for ratings above 4000KW

(b
(c
(d
(

11.00.00—_|

12.00.00

All the plant and equipments/systems supplied under the contract shall be designed
“Fail Safe” concept in case of failure of Power Supply like Electric Power,
Hydraulic pr Pneumatlc pressure, Vacuum etc the system shall be designed in
such a way that the € ent shall always move/remains (as applicable) to safest
position as per system requiremé nsure safety of Man and Machinery.

Latest Cybersecurity guidelines laid down by C rnment of India shall be
followed.
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TLARENG. TECHNICAL REQUIREMENTS

1.00.00 CODES AND STANDARDS

1.01.00 All standards, specifications and codes of practice referred to herein shall be the latest
editions including all applicable official amendments and revisions as on date of opening of
bid. In case of conflict between this specification and those (IS codes, standards, etc.)
referred to herein, the former shall prevail. All work shall be carried out as per the following
standards/ codes as applicable .

1S:513 Cold rolled low carbon steel sheets and strips.

1S:802 Code of practice for the use of Structural Steel in Overhead
Transmission Line Towers.

1S:1079 Hot Rolled carbon steel sheet & strips

1S:1239 Mild steel tubes, tubulars and other wrought steel flttings

1S:1255 Code of practice for installation and maintenance of power
cables upto and including 33 KV rating

1S:1367 Part-13 Technical supply conditions for threaded Steel fasteners. (Hot
dip galvanized coatings on threaded fasteners).

1S:2147 Degree of protection provided by enclosures for low voltage
switchgear and control gear

1S:2309 Code of Practice for the protection of building and allied
structures against lightning.

1S:2629 Recommended practice for hot dip galvanising of iron & steel

1S:2633 Method for testing uniformity of coating on zinc coated articles.

1S:3043 Code of practice for Earthing

1S:3063 Fasteners single coil rectangular section spring washers.

1S:6745 Methods for determination of mass of zinc coating on zinc coated
iron & steel articles.

1S:8308 Compression type tubular in- line connectors for aluminium
conductors of insulated cables

1S:8309 Compression type tubular terminal ends for aluminium
conductors of insulated cables.

1S:9537 Conduits for electrical installation.

1S:9595 Metal - arc welding of carbon and carbon manganese steels -
recommendations.

1S:13573 Joints and terminations for polymeric cables.

BS:476 Fire tests on building materials and structures

IEEE:80 IEEE guide for safety in AC substation grounding

IEEE:142 Grounding of Industrial & commercial power systems

DIN 46267 (Part-II) Non tension proof compression joints for Aluminium conductors.

DIN 46329 Cable lugs for compression connections, ring type ,for
Aluminium conductors

BS:6121 Specification for mechanical Cable glands for elastomers and
plastic insulated cables.
Indian Electricity Act.
Indian Electricity Rules.

1.02.00 Equipment complying with other internationally accepted standards such as IEC, BS, DIN,
USA, VDE, NEMA etc. will also be considered if they ensure performance and
constructional features equivalent or superior to standards listed above. In such a case, the
Bidder shall clearly indicate the standard(s) adopted, furnish a copy in English of the latest
revision of the standards alongwith copies of all official amendments and revisions in force
as on date of opening of bid and shall clearly bring out the salient features for comparison.
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