
VOLUME  -IIB & III



SPEC. NO. PE-TS-300-168-A000

VOLUME ����
SECTION  
REV. NO.  0 DATE:  

� SHEET             OF  

� �����	�	
�����
�����������������������
�� �
����

TITLE:   ��
�������

���������
���������
��������������
������

���

������	����
���
�
������	

�������
�

���

�
�������� DESCRIPTION �
���

����

�������� �
� �����������!����� �

�������� ��� ���"���������	
����� �

�������� ��� ����������������

���!����	���� �

�������� ��#� � ����������������

���!����	����$	���
���

%�

� 
��������#�
�

���������	��
�����

� 
������������
�
������������	
�����
�
�

� 
��������&����'�����
����
�

�����

� !�

����
����'

��

���

� 
�����������'�������

� �
�����������	�����
�
��

� ��
���������	�����������������������
��

� 
�����������	�������������	������

� 
�������	
��
�������
�����

� ��
�
�����������������	������

� �����	
�������������������������������

�������������

� �
�
�������������������������
������

���

� �(���������������������
������

���

� 

�������������
�
�������

� 

�������������

�������
�

�

�������� ����
�
�
�

����������������

���!����	����$�
������

%�

� �
������

��!���	������������
�����

� 
�����������
������

������������������
�
���'�������

� 
�����������
������

�
�
�����	
��

�

�������� ��� �����

��������

���!����	������ �

�������� ��#� �����

��������

���!����	����$	���
���

%� �

�������� ���� �����

��������

���!����	����$�
������

%� �

�������� ��&� �����

��������

���!����	���������(��

'�
�	������ � ������
�������'�
������ �

�
�

6042341
Text Box
1-2

6042341
Text Box
3-6

6042341
Text Box
7

6042341
Text Box
8-13

6042341
Text Box
14

6042341
Text Box
15

6042341
Text Box
16

6042341
Text Box
17-40

6042341
Text Box
41-44

6042341
Text Box
45-50

6042341
Text Box
51-52

6042341
Text Box
53-54

6042341
Text Box
55-62

6042341
Text Box
63

6042341
Text Box
64-65

6042341
Text Box
66-70

6042341
Text Box
71-72

6042341
Text Box
73

6042341
Text Box
74

6042341
Text Box
75

6042341
Text Box
76

6042341
Text Box
77

6042341
Text Box
78

6042341
Text Box
79-125

6042341
Text Box
126-226

6042341
Text Box
227-295

6042341
Text Box
296



1



SPEC. NO. PE-TS-300-168-A000

VOLUME   II-B
SECTION  
REV. NO.  0 DATE:  
SHEET             OF  

 PS-PEM-MAX BHEL HOUSE SIRI FORT NEW DELHI PAGE: 

TITLE:   
TECHNICAL SPECIFICATION FOR 
HYDROGEN GENERATION PLANT 

4X250 MW, NABINAGAR THERMAL POWER 
PLANT 

1.0 SCOPE OF ENQUIRY

This specification is intended to cover design, engineering, manufacture, inspection, 
testing at manufacturer’s works, supply/delivery duly packed at site including freight, 
unloading, storage and handling at site, erection and commissioning, trial run at site, 
demonstration test ,obtaining CCE approval and plant handing over to customer etc. 
inclusive of all prevailing taxes, duties and other levies of HYDROGEN GENERATION 
PLANT  complete with all accessories including start up, mandatory spares and 
commissioning spares as required for 4X250 MW, NABINAGAR THERMAL POWER 
PLANT 

1.2 Items though not specifically mentioned but needed to make the system complete as 
stipulated under these specifications are also to be furnished unless otherwise 
specifically excluded. 

1.3 It is not the intent to specify all the details of the design & manufacture. However, the 
equipment shall be of proven design and conform in all respect to high standard of 
design, engineering & workmanship and shall be capable of performing the required 
duties in a manner acceptable to Engineer / Owner, who will interpret the meaning of 
drawing & the specification & shall be entitled to reject any work or material, which is 
not in full accordance herewith. 

1.4 In case of any deviation, the Bidder shall indicate the same clause by clause in the 
deviation schedule. In the absence of the same it will be construed that the bid 
conforms strictly to the specification. 

1.5 General terms & conditions, instructions to the tenderer & other attachments referred to 
elsewhere made part of this specification.  

1.6 In case of any conflict between Section-C and Section-D, Section-C of the technical 
specification shall prevail over section D. 

1.7 In case of any data/requirement stipulated in the drawings but not in the specification 
and vise-versa, such data /requirement shall be deemed to be contained in the both. 
Contradictions between drawings and specifications, if any, shall be brought to the 
attention of the purchaser/consultant by the bidder and the correct requirement shall be 
obtained. 

1.8 In the event of any conflict between the various sections of the specification, bidder 
shall obtain necessary confirmation in writing from the purchaser. 
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SPEC. NO. PE-TS-300-168-A000

VOLUME   II-B
SECTION  
REV. NO.  0 DATE:  
SHEET             OF  

 PS-PEM-MAX BHEL HOUSE SIRI FORT NEW DELHI PAGE: 

TITLE:   
TECHNICAL SPECIFICATION FOR 
HYDROGEN GENERATION PLANT 

4X250 MW, NABINAGAR THERMAL POWER 
PLANT 

GENERAL:- 

 This specification is intended to cover design, engineering, manufacture, inspection, 
testing at manufacturer’s works, supply/delivery duly packed at site including freight, 
unloading, storage and handling at site, erection and commissioning, trial run at site, 
demonstration test ,obtaining CCE approval and plant handing over to customer etc. 
inclusive of all prevailing taxes, duties and other levies complete with all accessories 
including start up, mandatory spares and commissioning spares as required 4X250 MW, 
NABINAGAR THERMAL POWER PLANT:-  

 
Note1:- Bidder to note that the technical specification is prepared 
considering unipolar and bipolar design both. So the equipment and 
mandatory spares as applicable for Unipolar / Bipolar design as per 
manufacturer standard practice shall be supplied.   
   

A) Major Mechanical scope:-   

1. Two streams of electrolysers working in parallel (each of capacity minimum 4.5 
Nm3/hr.).

2. Three (3) numbers of hydrogen gas compressors and drives (each of minimum 5.6 
Nm3/hr.) with cell purging system, mixing tank, DM tank, pumps to handle electrolyte 
and its filters, gas washing system, two gas holders each of minimum capacity 10 m3 
for unipolar desgn.

3. De-oxy units , coolers, hydrogen gas purification system, filling manifold, piping fitting, 
valves, 8 number empty hydrogen cylinders, 8 numbers empty nitrogen cylinders 
complete with required instrumentation and other items as per P&ID for the hydrogen 
generation plant enclosed with this technical specification. 

4. Bidder shall include vacuum pump and high-pressure cylinder testing apparatus along 
with all accessories for testing cylinders.

5. Bidder to include the Ventilation Requirement for hazardous and non-hazardous 
area including toilets in his scope for the H2 Plant building as per the requirement 
specified in the clause number 4.00.00, section D1   of technical specification.  Bidder 
shall also include in his scope window Air-conditioners for his control panels etc.  
Bidder to specify the same in his offer. 

6. Feed water / Cooling water: 
Service water shall be used as cooling water and shall be terminated at a distance of                
10m from the hydrogen plant building at ambient temperature and pressure of 1 
kg/cm2 (min)  and the same may  be used as cooling water. The Service Water 
analysis is attached with this technical specification as Annexure 3 section C1. If the 
bidder finds the analysis of service water is not suitable for their system, bidder shall 
provide closed loop cooling with passivated DM water as make up. Bidder to include 
in his scope all the equipment and accessories required for closed loop cooling and 
passivation of DM water. Bidder shall indicate DM water make up requirements in the 
technical offer in case they adopt closed loop cooling with passivated DM water. 
Further distribution of cooling water to cells, compressor & other auxiliaries within the 
plant shall be in bidder’s scope. 

7. Bidder shall include in his scope necessary support/platform /ladder/hanger /anchor 
bolts as required for satisfactory erection / commissioning & operation of plant shall 
be provided by bidder.  

8. Bidder shall include in his scope all hydrogen generation plant pipes and conduit 
support. All drains shall be terminated at point in hydrogen generation plant building. 

9. Bidder shall also provide connection, isolation device, manifold, piping etc. for N2 gas 
connection to cell system for purging. 

9
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TITLE:   
TECHNICAL SPECIFICATION FOR 
HYDROGEN GENERATION PLANT 

4X250 MW, NABINAGAR THERMAL POWER 
PLANT 

10. Bidder to note that N2 gas required for purging the system during 
commissioning/Demonstration test/trial operation etc. till handing over the plant to 
NTPC shall be arranged by bidder. 

11. Bidder shall include in his scope one lot of mandatory spares as per list enclosed as 
section C1 of technical specification.  

12. Bidder shall also obtain the necessary clearances etc. from Govt. Agencies for the 
Hydrogen Generation plant. Hydrogen generation and storage system shall comply 
with all applicable federal state laws, and local ordinances. 

13. Bidder shall guarantee that the equipment offered shall meet the rating and 
performance requirements for successful running of hydrogen Generation plant. 

B) Electrical scope:-
1. The scope of electrical works, equipment and services shall be as per table for 

electrical scope between BHEL and vendor enclosed in annexure – 4, section 
C2 of technical specification. 

2. Constant speed Sq. cage type Electric motor shall be suitable for group IIC of IS 
2148 which is equivalent to Class-I Div.II of NEC. 

3. The other electrical design requirement shall be as specified in section D2 of 
technical specification. 

          C) Control and instrumentation scope:-
1. All necessary instruments such as transmitters/temperature 

elements/sensors/switches/gauges etc. shall be provided for safe, efficient & 
reliable operation and maintenance of the H2 generation plant.  All instrument 
devices shall be provided with explosion proof enclosure as described in NEC 
(USA) Article 500, Class – I, Div. I or to provide suitable type zener barriers of 
standard approved make meeting the requirements as approved by chief 
controller of explosives, India and other statutory authorities. The 
instrumentation shown in P&ID is bare minimum and are in bidder’s scope. 

2. The control of hydrogen generation plant shall be dual processor based PLC 
system, PLC unit shall be provided with two processors (main processing unit 
with memories) one for normal operation and one as cold standby. 

3. The PLC system shall be provided with necessary interface hardware  and 
software The PLC system shall be provided with necessary interface hardware 
and software for dual fiber optic connectivity and interconnection with station 
wide LAN (In employer's scope) for two-way transfer of signal for information 
sharing only of hydrogen generation plant. The plant information shall be made 
through either net link following TCP / IP standard. The system shall be OPC 
compliant. The dual fiber optic communication cable between bidders control 
panels and employer's DDCMIS is included in bidder's scope. Bidder shall 
include accessories required at PLC end for connectivity to other systems. 
Supply of hardware, communication cables and software required for 
establishing Fiber optic link between PLC & DDCMIS inclusive of Fiber optic 
cable (Approx. 1000 M), LIU (Light interface unit) are under Vendor Scope.  
Further Signal mapping and commissioning support for establishing 
communication with DDCMIS is also under Vendor Scope. The other control 
and instrumentation design requirement shall be as specified in section D3 of 
technical  specification.  
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           D) Civil scope:- 

1. All civil works including building & foundation of equipment are excluded 
from bidder’s scope. However, bidders to note that complete grouting of the 
equipment, fixing etc. shall be in the scope of bidder.  

2. Bidder shall also include in their scope U clamp, nut, bolt etc, required for piping on 
pedestal/channel. Further channel for piping shall also be in bidders scope. Bidder 
shall furnish all applicable civil inputs details during detailed engineering. 

E)           COMMISSIONING SPARES

All the necessary commissioning spares shall be supplied as a part of base offer. 
Bidder will submit the list of commissioning spares for hydrogen generation plant 
along with the offer.  

F)          RECOMMENDED SPARES

Bidder to submit the list of recommended spares for 3 years of operation & 
maintenance along with the offer. 

G) QUALITY ASSURANCE PLANS

Bidder to note the QP requirement shall be inline with the section C1 of technical 
specification. However, detailed QP, inspection checklist, certificate of conformance 
etc. for each sub-vendor shall be decided during detailed engineering. All inspection & 
testing etc. shall be carried out accordingly. 

Any changes/additional tests insisted upon by Owner during detailed engineering 
shall be accepted by bidder without any commercial implication to BHEL/Owner. 

H) SUB VENDOR:- 

Bidder to note that all the sub-vendors shall be in line with the sub vendor list attached 
in section C1.The sub vendor list enclosed is indicative only and is subjected to 
approval/acceptance by customer.  Bidder to propose his sub vendor list with back up 
documents (credentials)  etc. The same shall be subjected to BHEL and customer 
approval during detail engineering stage without any commercial & delivery 
implication to BHEL.  

I) DEMOSTRATION TEST:- 
Bidder shall demonstrate the guarantee parameters as per the section D1 of technical 
specification requirement to the satisfaction of Owner. The exact modalities of 
verifying guarantee for the parameters indicated in the specification shall be finally as 
agreed with the Owner during detailed engineering & mutually agreed. 
The Bidder shall arrange all the monitoring gadgets / instruments / equipment 
required for performing guarantee parameters (returnable after test).  Site facility as 
available or as extended by Owner shall only be provided. 

J) TERMINAL POINTS (Refer P & I Diagram enclosed) 

TP1:- Cooling water (Refer annexure – 3, section C1 for the feed water 
analysis):- Service water shall be used as cooling water and shall be terminated at a 
distance of 10m from the hydrogen plant building at ambient temperature and 
pressure of 1 kg/cm2 (min)  and the same may  be used as cooling water. If the 
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bidder finds the analysis of service water is not suitable for their system, bidder shall 
provide closed loop cooling with passivated DM water as make  up. Bidder to include 
in his scope all the equipment and accessories required for closed loop cooling and 
passivation of DM water. Bidder shall indicate DM water make up requirements in 
the technical offer in case they adopt closed loop cooling with passivated DM  water. 
Further distribution of cooling water to cells, compressor & other auxiliaries within the 
plant shall be in bidder’s scope. 
TP2, Feed water (Refer annexure – 1, section C1 for the feed water analysis):- 
Bidder to note that the DM quality feed water shall be terminated at one point (10 
meter from hydrogen generation plant building) for hydrogen generation. Further 
distribution of DM feed water shall be in bidders scope. 
Note:- Temperature of feed water / cooling water at TP1 shall be as per ambient 
conditions. 
TP3 :- Bidder to note that both Instrument and service air shall be terminated at one 
point (10 meter from hydrogen generation plant building) for hydrogen generation. 
Further distribution of Instrument and service air shall be in bidder’s scope.  
TP4, Drains:-  All drains shall be terminated at one point by bidder. 

K) Painting: Bidder to note that hydrogen generation plant painting for the imported items 
shall be equivalent or superior than the painting specification enclosed with the section 
C4 of technical specification.  
The painting of the indigenously supplied equipments shall be as per the section C1 of 
technical specification only.  
The color-coding for hydrogen generation plant shall be decided during detailed 
engineering. 

L) DRAWINGS/DOCUMENTATION 

Drawing/documents requirement (No. of hard copies/CD-ROM/floppies) shall be as 
stated in section C1 of technical specification.

Bidder to note that all the drawings/documents including Process & instrumentation 
diagram, layout, piping, equipment data sheet, foundation drawing, control & 
instrumentation, general arrangement drawings, field quality plan, quality plan, erection 
drawings, O&M Manual, Demonstration Test procedure, electrical single line diagram, 
plant control philosophy etc. as per document list enclosed in the specification shall be 
submitted for approval of BHEL/Owner during detailed engineering.  In case any change 
is suggested by Owner to meet the system/specification requirement, the same shall be 
incorporated / carried-out without any commercial/delivery implication to the satisfaction 
of Owner/BHEL. 

M) Any item/work either supply of equipment or erection material which have not been 
specifically mentioned but are necessary to complete the woks 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. 
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PLANT 

N) POWER LOADING CRITERIA:- 
              

S.�No� Description� Nabinagar
1�
�

Rate�of�loading�
during�evaluation��

US�$�2129

2� Rate�of�penalty�
during�PG�test��

US�$�2129

Note 1: - Bidder to note that 1/3 (33%) of power consumption quoted by bidder (power 
consumption for electrolyser and compressor of one stream of the hydrogen generation 
plant ) shall be used for evaluation and penalty purpose. 
 Note 2: - Bidder shall submit format for guarantee power consumption in the format 
attached in, section-C1, duly filled-in all respects along with the priced bid.  
Note-3:- Evaluation shall be done w.r.t the base power consumption of 40 KW, (Total 
power consumption of one stream). The net differential loading amount (worked out in 
the following manner) will be added with respective bidder’s total quoted price to derive 
the total price for evaluation.  
(Total Power consumption of one stream quoted by the bidder-40)/3*US$ 2129. 
Note-4:- In case the successful bidder fails to establish/ prove the guaranteed values of 
power consumption on actual performance testing at the manufacturing works/ site, 
penalty by above indicated figure in s.no.2 by 1/3 of per increases in KW, power 
consumption shall be levied. 

M)        BUILDING LAYOUT FOR HYDROGEN GENERATION PLANT 

Bidder to refer layout for Hydrogen Generation Plant for both Bipolar or Unipolar  technology 
enclosed in section C1. Bidder to confirm that the space provided for Hydrogen Generation 
Plant building is sufficient for the plant offered for this project and all the equipment shall be 
erected by bidder in the space provided. However, minor variation in building size is 
acceptable during detail engineering. 
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CLAUSE NO. 
QUALITY ASSURANCE

LT SWITCHGEAR & BUSDUCT

LT SWITCHGEAR 
( MCC, PCC, ACDB, DCDB, FUSE BOARDS, LOCAL PUSH BUTTON STATION, LOCAL

MOTOR STARTERS)
ATTRIBUTES / 
CHARACTERIS-
TICS

ITEMS/
COMPONENTS/
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Sheet Steel (IS : 
513)

Y Y Y Y Y

Aluminum Bus bar 
Material
(IS : 5082) 

Y Y Y Y Y Y

Copper Bus bar
Material
(IS : 613) 

Y Y Y Y Y Y

Support Insulator
(IS : 9431, 
IS : 10912, IEC : 
660 ) 

Y Y Y Y Y

Air Circuit Breaker 
(IS: 13947)

Y Y Y Y Y Y Y

Energy Meters (IS 
: 722) 

Y Y Y Y Y Y

Power & Aux.
Contactors
(IS : 13947) 

Y Y Y Y Y

Protection & Aux.
Relays
(IS : 3231) 

Y Y Y Y Y Y

Control & Selector 
Switches
( IS : 6875) 

Y Y Y Y Y

CT’s & PT’s (IS
2705 / 3156)

Y Y Y Y

MCCB (IS : 13947) Y Y Y Y Y
Indicating Meters
(IS : 1248) 

Y Y Y Y Y Y

Indicating Lamps
(IS : 13947) 

Y Y Y Y Y

Air Break Switches
( IS : 13947) 

Y Y Y Y Y

Control Terminal
Blocks

Y Y Y Y

NABINAGAR THERMAL POWER PROJECT
(4 X 250 MW) 

STEAM TURBINE GENERATOR PACKAGE

TECHNICAL SPECIFICATIONS
SECTION-VI  PART-B

BID DOC. NO. : CS-0270-110-2

E-15: LT 
SWITCHGEAR & 

BUSDUCT

  PAGE
 1 OF 3
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CLAUSE NO. 
QUALITY ASSURANCE

LT SWITCHGEAR 
( MCC, PCC, ACDB, DCDB, FUSE BOARDS, LOCAL PUSH BUTTON STATION, LOCAL

MOTOR STARTERS)
ATTRIBUTES / 
CHARACTERIS-
TICS

ITEMS/
COMPONENTS/
SUB SYSTEM 
ASSEMBLIY M
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Fuse (IS 13703) Y Y Y Y Y

Control
Transformer
(IS : 12021) 

Y Y Y Y Y Y

Push Buttons (IS : 
4794 ) 

Y Y Y Y Y

Transducer (IEC : 
60688)

Y Y Y Y Y Y

MCB (IS : 8828) Y Y Y Y Y

Breaker Handling
Trolley

Y Y Y Y Y Y

Synthetic Rubber
Gasket
(IS : 11149) 

Y Y Y Y Y

LT SWITCHGEAR
(IS : 8623)

Y Y Y Y Y Y Y Y Y Y Y

Notes:
1. This is an indicative list of tests / checks. The manufacturer is to furnish a detailed Quality 

Plan indicating the practice and procedure along with relevant supporting documents.
2. Makes of all major Bought Out Items will be subject to NTPC approval.

NABINAGAR THERMAL POWER PROJECT
(4 X 250 MW) 

STEAM TURBINE GENERATOR PACKAGE

TECHNICAL SPECIFICATIONS
SECTION-VI  PART-B

BID DOC. NO. : CS-0270-110-2

E-15: LT 
SWITCHGEAR & 

BUSDUCT
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CLAUSE NO. 
QUALITY ASSURANCE

LT BUSDUCT 

ATTRIBUTES , 
CHARACTERISTICS

ITEM,
COMPONENTS,
SUB SYSTEM 
ASSEMBLY D

im
en

si
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 &
 S

ur
fa

ce
 F

in
is

h 

M
ak
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 T

yp
e,
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at
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 c
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W
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lif

ic
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W
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d
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&
  

x-
ra

y
Te

st
)

P
ai

nt
 S

ha
de
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 m
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E
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G
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 p
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3/
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P
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C
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D
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r
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re
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Aluminum Sheets /
Plates / Strips /
Flexibles / tubes

(IS : 5082 / 737) 

Y Y Y Y Y Y Y

CRCA Flats / ISMC 
(IS 2062) 

Y Y Y Y Y

Neoprene /
Synthetic Rubber
Gaskets (IS 11149 / 
3400)

Y Y Y Y

Rubber Bellows (IS : 
3400)

Y Y Y Y

Support Insulator
(BS : 2782, 

IEC : 660, IS : 
10912)

Y Y Y Y

Galvanized
Structure & GI
Earthing Flat 

(IS : 2629 / 2633 / 
4749)

Y Y Y Y

Space Heater &
Thermostat

Y Y Y

LT Busduct (IS : 
8623 PART 2)

Y Y Y Y Y Y Y Y Y Y Y Y

Notes:

1. This is an indicative list of tests / checks. The manufacturer is to furnish a detailed Quality Plan 
indicating the practice and procedure along with relevant supporting documents.

2. Makes of all major Bought Out Items will be subject to NTPC approval.
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CLAUSE NO. 
QUALITY ASSURANCE

NABINAGAR THERMAL POWER PROJECT
(4 X 250 MW) 

TECHNICAL SPECIFICATIONS
SECTION-VI  PART-B

E-16: MOTORS   PAGE

MOTORS
INDUCTION MOTOR & SYNCHRONOUS MACHINE

   TESTS/CHECKS

TEMS/COMPONENTS

V
is

ua
l

D
im

en
si

on
al

M
ak

e/
Ty

pe
/R

at
in

g/
TC

/G
en

er
al

P
hy

si
ca

l I
ns

pe
ct

io
n

M
ec

h/
C

he
m

. P
ro

pe
rti

es

N
D

T 
/D

P
/M

P
I/U

T

M
et

al
lo

gr
ap

hy

E
le

ct
ric

al
 C

ha
ra

ct
er

is
tic

s

W
el

di
ng

/B
ra

zi
ng

 (W
P

S
/P

Q
R

) 

H
ea

t T
re

at
m

en
t

Plates for stator frame,end
shield, spider etc.

Y Y Y Y Y

Shaft Y Y Y Y Y Y Y

Magnetic Material Y Y  Y Y Y Y

Rotor Copper/Aluminium Y Y Y Y Y Y Y

Stator copper Y Y Y Y Y Y

SC Ring Y Y Y Y Y Y Y Y Y

Insulating Material Y Y Y Y

Tubes for Cooler Y Y Y Y Y Y

Sleeve Bearing Y Y Y Y Y Y

Stator/Rotor, Exciter Coils Y Y Y Y Y

Castings, stator frame,terminal
box and  bearing housing etc.

Y Y Y Y Y Y

Fabrication & machining of
stator, rotor, terminal box 

Y Y Y Y

Wound stator Y Y Y Y

Wound Exciter Y Y Y Y

Rotor complete Y Y Y

Exciter, Stator, Rotor, Terminal 
Box  assembly

Y Y Y

Accessories, RTD, BTD,CT,
Brushes, Diodes,Space heater,
antifriction bearing, cable glands,
lugs, gaskets etc.

Y Y Y

Motor (IS 325 / 4722/ 9283) Y Y Y

STEAM TURBINE GENERATOR PACKAGE BID DOC. NO. : CS-0270-110-2
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CLAUSE NO. 
QUALITY ASSURANCE

NABINAGAR THERMAL POWER PROJECT
(4 X 250 MW) 

TECHNICAL SPECIFICATIONS
SECTION-VI  PART-B

E-16: MOTORS   PAGE

INDUCTION MOTOR & SYNCHRONOUS MACHINE (Contd.)
   TESTS/CHECKS

ITEMS/COMPONENTS

M
ag

ne
tic

 C
ha

ra
ct

er
is

tic
s

H
yd

ru
al

ic
/L

ea
k/

P
re
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ur

e
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m

al
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tic

s

R
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D
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an
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A
ll 

te
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s 
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 p
er

 IS
-3

25
/IS

-
47

22
 / 
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83

V
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tio

n

O
ve

r s
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ed
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n 
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lta
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ft 
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lta
ge

 &
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at
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n 
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x 
te

st
 

Plates for stator frame,end
shield, spider etc.
Shaft
Magnetic Material Y Y
Rotor Copper/Aluminium
Stator copper Y
SC Ring
Insulating Material Y
Tubes for Cooler Y
Sleeve Bearing Y
Stator/Rotor, Exciter Coils
Castings, stator
frame,terminal box and
bearing housing etc. 
Fabrication & machining of
stator, rotor, terminal box 
Wound stator
Wound Exciter
Rotor complete Y Y
Exciter, Stator, Rotor, 
Terminal Box  assembly 
Accessories, RTD, BTD,CT,
Brushes, Diodes,Space
heater, antifriction bearing,
cable glands, lugs, gaskets
etc.
Motor (IS 325 / 4722 / 9283) Y Y Y Y1
Note :
1. This is an indicative list of tests/checks.The manufacture is to furnish a 

detailed Quality Plan indicating the practices & Procedure followed alongwith
relevant supporting documents during QP finalisation. However QP approval 
is not envisaged for LT motors upto 50 KW.

2. Makes of all major bought out items shall be subject to Employer’s approval. 
   Y1 = for HT Motor / Machines only. 
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CLAUSE NO. 
QUALITY ASSURANCE

LT POWER CABLES
   Attributes / 
 Characteristics 

Item / Components / 
 Sub System Assembly M

ak
e,

R
at

in
g,

 T
yp

e 
&

 T
C

 

D
im

en
si

on
/s

ur
fa

ce
 fi

ni
sh

M
ec
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l P

ro
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rti
es

C
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S
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e
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r c
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l m
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C
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 re
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R
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r r
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n
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 T
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t

Aluminum (IS-8130) Y Y Y Y Y
PVC Compound (IS-5831) Y Y Y Y
XLPE Compound(IS-7098
Part-I)

Y Y Y Y Y

FRLS PVC Compound (IS-
5831) /ASTM-D-2843/ IS 
10810 (Part-58)
IEC-60754 Part-I

Y Y Y

Armour wire/ Formed wire
(IS-3975)

Y Y Y

Insulated Core Y Y Y Y
Laid up core Y Y
PVC Inner sheath Y
Armouring Y Y
Outer sheath Y Y Y Y Y
Finish cable (IS-1554 & 7098
Part-1)/ASTM-D-2843/ IS 
10810 (Part-58)
IEC-60754 Part-I
Swedish Chimney SS 
4241475 for (F3 category)/
Flamability test IEC-60332
Part-3 Cab-B

Y Y Y Y Y Y Y Y Y Y

Wooden drum (IS-10418) /
Steel drum 

Y Y

Notes:1. This is an indicative list of tests / checks. The manufacturer is to furnish a detailed quality plan 
indicating the practice and procedure along with relevant supporting documents.
*  2. Not applicable for XLPE insulation
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CLAUSE NO. 
QUALITY ASSURANCE

ROUTINE TESTS

Routine test shall be carried out on each drum of finished
cables for all types & sizes.
Following shall constitute routine tests:

1) Conductor Resistance test

2) High voltage test at room temperature 

ACCEPTANCE TESTS

Following Acceptance tests shall be carried out for each type and
size of the cables on the cable drums selected at random as per
sampling plan mentioned in IS: 1554 Part 1 & IS 7098 Part-I 

A) For Conductor

1) Annealing test For copper conductor only

2) Tensile test For aluminium conductor only 

3) Wrapping test For aluminium conductor only 

4) Resistance test

B) For Armour Wires / Formed Wires (If applicable) 

1) Measurement of Dimensions 

2) Tensile Tests

3) Elongation Test

4) Torsion Test For Round wires only 

5) Wrapping Test

6) Resistance Test

7) Mass of Zinc coating test For GS wires / Formed wires only 

8) Uniformity of Zinc coating For GS wires / Formed wires only 

9) Adhesion test For wires Formed wires only 

10) Freedom from defects 

C) For PVC / XLPE insulation & PVC Sheath

1) Test for thickness 

NABINAGAR THERMAL POWER PROJECT
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CLAUSE NO. 
QUALITY ASSURANCE

2) Hot set test     For XLPE insulation only

3) Tensile strength & Elongation before ageing 

D) For completed cables 

1) Insulation resistance test (Volume resistivity method)

2) High voltage test at room temperature 

E) Following tests shall be carried out and only one sample
shall be taken from each offered of all sizes for these tests:-

1) Tensile strength & elongation after ageing on PVC/XLPE
insulation and PVC outer sheath 

2) Thermal stability test on PVC insulation and outer sheath 

3) Oxygen index test on outer sheath 

4) Smoke density rating test on outer sheath as per ASTM-D 2843

5) Acid gas generation test on outer sheath as per IEC-60754 
(Part-I)

6) Flammability test as per IEC-60332-Part-3 (Category-B) on
completed cable

7) Fire resistance test as per SS 4241475 (F3 Category) on 
completed cable

F) Following tests shall be carried on one length of each size
of offered lot :

1) Surface finish, length measurement, sequence of cores, armour 
coverage, Gap between two consecutive wires / formed wires
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CLAUSE NO. 
QUALITY ASSURANCE

LT CONTROL CABLES

  Attributes /
  Characteristics 

Item /
Components /
Sub System
Assembly
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l f
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Copper Conductor
(IS-8130)

Y Y Y Y Y

PVC Compound (IS-
5831)

Y Y Y Y

FRLS PVC Compound
IS-5831 / IS 10810 
(Part-58)

Y Y Y Y

Armour wire/strip
(IS-3975)

Y Y Y

Insulated Core Y Y Y Y
Laid up core Y Y
PVC Inner sheath Y
Armouring Y Y
Outer sheath Y Y Y Y Y
Finish cable (IS-1554-
1)
ASTM-D-
2843/IS10810
(Part-58)
IEC-60754 Part-1
Swedish Chimney:
SEN SS 424-1475( F3 
category)
Flammability test
IEC-60332 Part-3
Cat-B

Y Y Y Y Y Y Y Y Y

Wooden
drum(IS:10418) / Steel 
drum

Y Y

Notes: 1.This is an indicative list of tests / checks. The manufacturer is to furnish a detailed Quality
Plan indicating the practice and procedure along with relevant supporting documents.
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CLAUSE NO. Quality Assurance 

ROUTINE TESTS

Routine test shall be carried out on each drum of finished
cables for all types & sizes.

Following shall constitute routine tests:
1) Conductor Resistance test

2) High voltage test at room temperature 

ACCEPTANCE TESTS

Following Acceptance tests shall be carried out for each
type and size of the cables on the cable drums selected at 
random as per sampling plan mentioned in IS: 1554 Part 1

A) For Conductor

1) Annealing test For copper conductor only

2) Resistance test

B) For Armour Wires / Formed Wires (If applicable) 

1) Measurement of Dimensions 

2) Tensile Tests

3) Elongation Test

4) Torsion Test For Round wires only 

5) Wrapping Test

6) Resistance Test

7) Mass of Zinc coating test For GS wires / Formed wires only 

8) Uniformity of Zinc coating For GS wires / Formed wires only 

9) Adhesion test For GS wires / Formed wires only 

10) Freedom from defects 

C) For PVC insulation & PVC Sheath 

1) Test for thickness 

2) Tensile strength & Elongation before ageing 

Page 2 of 3 Sub-Section - IIIE-18 LT 
Control Cables 
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CLAUSE NO. 
QUALITY ASSURANCE

D) For completed cables 

1) Insulation resistance test (Volume resistivity method)

2) High voltage test at room temperature 

E) Following tests shall be carried out and only one sample
shall be taken from each offered of all sizes for these tests:-

1) Tensile strength & elongation after ageing on PVC insulation 
and PVC outer sheath 

2) Thermal stability test on PVC insulation and outer sheath 

3) Oxygen index test on outer sheath 

4) Smoke density rating test on outer sheath as per ASTM-D 2843

5) Acid gas generation test on outer sheath as per IEC-60754 
(Part-I)

6) Flammability test as per IEC-60332-Part-3 (Category-B) on
completed cable

7) Fire resistance test as per SS 4241475 (F3 Category) on 
completed cable

F) Following tests shall be carried on one length of each size
of offered lot :

1) Surface finish, length measurement, sequence of cores, armour 
coverage, Gap between two consecutive wires / formed wires
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