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CLAUSE NO.

FUNCTIONAL GUARANTEES & LIQUIDATED DAMAGES

(vi)

(vii)

1.03.05

1.03.06

(v) Drip Pumps (if envisaged)

(a) Each drip p ump shall b e capable o f delivering flow & total dyhamic
head corresponding to design point as specified.

(b) The vibration and noise level shall be demonstrated.
Boiler feed pumps

(a) Each boiler feed pump set shall be capable tg’deliver flow and total
dynamic head corresponding to runout point as specified elsewhere.

(b) The vibration, noise level and para llel0peration of any two of the
three pumps shall be demonstrated ag’per specification requirements.

Turbine hall EOT Crane :

Over load test, travel & hoist spee
per IS: 3177 (latest edition).

checks et c., shall be demonstrated as

Equipment Cooling Water System fUnit Auxiliaries)

i) Capacity, head & power gdbnsumption of all the pumps with the respective job
(own) motors to be demronstrated at shop. For the pumps which are included

under "Unit Auxiliarie$ for calculati on of Pu" as defined else where the power

(at rated duty point) du ring shop testing shall be

plate type heat exchangers and Inlet&  Outlet
tepaperatures of the Plate type heat exch angers on the prima ry and
condary side to be d emonstrated at site. Pre ssure drop across the Plate
type heat exchanger on the primary & se condary water circu itt o be
demonstrated at site.

Hydrogen Generation Plant

i) Power consumption, capacity & discharge pressure of hydrogenga s
compressors at its rat  ed duty po int with its job (own) motor sha Il be
demonstrated and proved at shop.

ii) Electrolyser & rectifier capacity and power consumption shall be
demonstrated at site.

iii) Parallel operation of two streams shall be demonstrated at site. Purity  level
and moisture content of Hydrogen shall be demonstrated at site.

iv) Hydrogen generation plant capacity (stream wi se) shall be demonstrated at
site. Vibration level an d noise level of hydrog en gas compressors sh all be
demonstrated at site.
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TITLE: SPEC. NO. PE-TS-300-168-A000
TECHNICAL SPECIFICATION FOR VOLUME |I-B
HYDROGEN GENERATION PLANT SECTION

4X250 MW, NABINAGAR THERMAL POWER [REV.NO. 0 __ | DATE:

PLANT SHEET OF
SECTION — D2

DESIGN REQUIREMENTS

ELECTRICAL
NOTE: - Some of the design requirement specified in section D2 may
not be applicable to the bidder design. These requirements shall be
accepted as per manufacturer standard practice.
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CLAUSE NO.

SCOPE OF SUPPLY & SERVICES

1.00.00

2.00.00

2.01.00

2.02.00

2.03.00

2.04.00

2.05.00

3.00.00

4.00.00

ELECTRICAL SYSTEM / EQUIPMENT
GENERAL

The_Bidder scope shall include design, manufacture, engineering, Ahspection &
testing at supplier's works, packing, forwarding to site, unloading, ergction , testing ,
commissjoning and performance testing of the Electrical equipmént / system and
works indisated in this chapter. Unless explicitly stated to be/common for all the
units, the Bidder shall provide all system/equipment for each of the units. The
electrical scopesshall be described briefly in the following ctauses, but not limited to
it.

GENERATOR AND AUXILIARY SYSTEM

Generator complete in all xespects including/stator, rotor, bearings, couplings,
terminal pads with palms and\all its associated supervisory and instrumentation
system.

Complete hydrogen cooling, carbon djgxide and nitrogen gas systems as applicable
including the necessary piping agrid pipe supports, valves, measuring system
alongwith the control panel and gas cylindersy

Complete seal oil system including the necessary tanks, pumps, motors, coolers,
strainers, piping and pipe”supports, valves, measwing system alongwith control
panel.

Complete water codling system where applicable including_the necessary tanks,
pumps, motors, /heat exchangers, strainers, piping and pipe supports, valves,
measuring systém alongwith control panel.

Complete £xcitation system (brushless or static type) with main excitqr, excitation
transformer, thyristor, pilot excitor, rectifiers and filters, field flashing and field forcing
equiprhent, rotating diodes etc. as applicable alongwith the DAVR, deexcitation
eguipment, cables/bus duct and all necessary control, annunciation and monitQring
eQuipment mounted on suitable panels.

MOTORS

Motors along with couplings and coupling guards for all rotating auxiliaries covered
under this package.

LT Switch Gear
i) Hydrogen Generation plant MCC

C motor starter panels including starting resi

iii) Starter panels

il purification system of ea

NABINGAR THERMAL POWER PROJECT TECHNICAL SPECIFICATIONS B-1: ELECTRICAL
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CLAUSE NO.

SCOPE OF SUPPLY & SERVICES

5.00.00

5.01.00

5.01.01

iv)

tral oil purification s

nser on load tube cleari

Local Emergency push button (PB) stations for all drives energised from
MCC's under contractor scope.

CABLES AND CABLING

All LT power & control cables required for connection between equipment/devices in
contractors scope.

a)

b)

c)

d)

9)

Employer will supply and erect the cable trays and its supporting structure in
the main cable routes both for employer's cable and contractor's cable
covered in Electrical and C&l section. Employer will provide main cable tray
route upto the drives/ major equipments/ panels. Contractor shall provide the
branch route along with tray and support arrangements for the cables under
his scope of supply from instruments/ equipments to local junction box and
from local junction box to the nearest main routes. Contractor shall keep the
space for employer's cable in the branch routes. However, in case of
hydrogen generation plant, contractor shall supply and erect complete
galvanised cable trays and its prefabricated bolted type flexible galvanised
supporting structure including for employer's incoming cables within
hydrogen plant building.

Contractor shall furnish the tentative cable tray routing indicating the
contractor's tray requirement/location of equipment. Contractor shall keep the
provision of the loads for the above tray routes in their structures.

Employer shall prepare the cable tray routing based on the contractor's input
like tentative cable tray layout, final equipment layout etc. Employer shall
furnish the cable tray routing to contractor for review and clearance by
contractor.

Contractor shall furnish the cable list as per mutually agreed format for all the
cables under his scope of supply under electrical and C&Il section, to the
employer to prepare the cable schedule.

Contractor will lay and terminate the cables under his scope of supply on the
main tray route to be provided by the employer and branch routes to be
provided by the contractor. Contractor shall provide all accessories such as
rigid/ flexible conduits, fittings, junction boxes, tying materials, cable tags,
markers etc. for the cables under his scope. Contractor shall provide cable
glands and lugs for all equipments in his scope.

Interconnection diagram for cables between contractor's equipments shall be
prepared by the contractor.

The contractor shall furnish the complete and final feeder list for LT system
and HT system for all loads and drives under the scope of supply of
contractor to employer in advance and as per mutually agreed schedule.

NABINGAR THERMAL POWER PROJECT TECHNICAL SPECIFICATIONS B-1: ELECTRICAL
(4 X250 MW) SECTION-VI PART-A SYSTEM/EQUIPMENT
STEAM TURBINE GENERATOR PACKAGE BID DOC NO.: CS-0270-110-2
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CLAUSE NO.

SCOPE OF SUPPLY & SERVICES

6.00.00

6.01.00

7.00.00

7.01.00

8.00.00

LIGHTING

Complete lighting for internal and external areas of hydrogen generation plant

building.

EARTHING AND LIGHTNING PROTECTION

Complete overground earthing and lightning protection for hydrogen generation plant

equipment and building.

ELECTRICAL ACTUATORS

Electric actuators with integral starters along with associated accessories etc shall
be supplied on as required basis for Valves / Dampers to meet the functional and the
other specification requirements.

NABINGAR THERMAL POWER PROJECT

STEAM TURBINE GENERATOR PACKAGE
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TECHNICAL SPECIFICATIONS
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CLAUSE NO. TECHNICAL REQUIREMENTS
LT POWER CABLES
1.00.00 CODES & 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 the cables shall conform to the
requirements of the following standards and codes:
IS :1554 - | PVC insulated (heavy duty) electric cables for working voltages
upto and including 1100V.
IS : 3961 Recommended current ratings for cables
IS : 3975 Low carbon galvanised steel wires, formed wires and tapes for
armouring of cables.
IS : 4905 Methods for random sampling.
IS : 5831 PVC insulation and sheath of electrical cables.
IS : 7098 (Part -I) Cross linked polyethylene insulated PVC sheathed cables for
working voltages upto and including 1100V.
IS : 8130 Conductors for insulated electrical cables and flexible cords.
IS : 10418 Specification for drums for electric cables.
IS : 10810 Methods of tests for cables.
ASTM - D - 2843 Standard test method for density of smoke from the burning or
decomposition of plastics.
IEC - 754 (Part-1) Test on gases evolved during combustion of electric cables.
IEC - 332 Tests on Electric cables under fire conditions.
Part-3 : Tests on bunched wires or cables (catagory -B)
2.00.00 TECHNICAL REQUIREMENTS
2.01.00 The cables shall be suitable for laying on racks, in ducts, trenches, conduits and
under ground burried installation with chances of flooding by water.
2.02.00 Cables shall be flame retardant, low smoke (FRLS) type designed to withstand all

mechanical, electrical and thermal stresses develop under steady state and transient
operating conditions as specified elsewhere in this specification.

NABINAGAR THERMAL POWER PROJECT

STEAM TURBINE GENERATOR PACKAGE

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

B-3: LT POWER
CABLES

PAGE

(4x250 MW) 10F7

138




CLAUSE NO.

TECHNICAL REQUIREMENTS

2.03.00

2.04.00

2.05.00

2.06.00

2.07.00

Aluminium conductor used in power cables shall have tensile strength of more than 100
N/ sg.mm. Conductors shall be multi stranded.

XLPE insulation shall be suitable for a continuous conductor temperature of 90 deg. C
and short circuit conductor temperature of 250 deg.C. PVC insulation shall be suitable
for continuous conductor temperature of 70 deg C and short circuit conductor
temperature of 160 deg. C.

The cable cores shall be laid up with fillers between the cores wherever necessary. It
shall not stick to insulation and inner sheath. All the cables, other than single core
unarmoured cables, shall have distinct extruded PVC inner sheath of black colour as
per IS : 5831.

For single core armoured cables, armouring shall be of aluminium wires. For multicore
armoured cables armouring shall be of galvanised steel as follows : -

Calculated nominal dia Size and Type of armour
of cable under armour

i) Upto 13 mm 1.4mm dia GS wire

ii) Above 13 & upto 25mm 0.8 mm thick GS formed wire /
1.6 mm dia GS wire

iii) Above 25 & upto 40 mm 0.8mm thick GS formed wire /
2.0mm dia GS wire

V) Above 40 & upto 55mm 1.4 mm thick GS formed wire /
2.5mm dia GS wire

V) Above 55 & upto 70 mm 1.4mm thick GS formed wire /
3.15mm dia GS wire

Vi) Above 70mm 1.4 mm thick GS formed wire /
4.0 mm dia GS wire

The gap between armour wire / formed wire shall not exceed one armour wire /
formed wire space and there shall be no cross over / over-riding of armour wire /
formed wire. The minimum area of coverage of armouring shall be 90%. The breaking
load of armour joint shall not be less than 95% of that of armour wire / formed wire.
Zinc rich paint shall be applied on armour joint surface.

Outer sheath shall be of PVC(of suitable grade) & black in colour. In addition to
meeting all the requirements of Indian standards referred to, outer sheath of all the
cables shall have the following FRLS properties.

@ Oxygen index of min. 29 (As per 1S:10810 (part-58))

(b) Acid gas emission of max. 20% (As per IEC-754-l).

NABINAGAR THERMAL POWER PROJECT TECHNICAL SPECIFICATIONS B-3: LT POWER PAGE

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

(4x250 MW) SECTION-VI PART-B CABLES 20F7

139




CLAUSE NO. TECHNICAL REQUIREMENTS
(c) Smoke density rating shall not be more than 60% during Smoke Density Test
as per ASTMD-2843.
2.08.00 Cores of the cables shall be identified by colouring of insulation. Following colour
scheme shall be adopted:
1 core - Red, Black, Yellow, Blue
2 core - Red & Black
3 core - Red, Yellow & Blue
4 core - Red, Yellow, Blue and Black
2.09.00 For reduced neutral conductors the core shall be black.
2.10.00 In addition to manufacturer's identification on cables as per IS, following marking shall
also be provided over outer sheath.
1) Cable size and voltage grade - To be embossed
2 Word 'FRLS' at every 5 metre - To be embossed
3) Sequential marking of length of the cable in metres at every one metre. -
To be embossed / printed
The embossing shall be progressive, automatic, in line and marking shall be legible and
indelible.
2.11.00 All cables shall meet the fire resistance requirement as per Category-B of IEC 332
Part -3.
2.12.00 Allowable tolerances on the overall diameter of the cables shall be +\-2 mm
maximum over the declared value in the technical data sheets.
2.13.00 In plant repairs to the cables shall not be accepted. Pimples, fish eye, blow holes
etc.are not acceptable.
2.14.00 Cable selection & sizing
2.14.01 LT Power cables shall be sized based on the following considerations:
@ Rated current of the equipment
(b) The voltage drop in the cable, during motor starting condition, shall be limited
to 10% and during full load running condition, shall be limited to 3% of the
rated voltage
(c) Short circuit withstand capability
This will depend on the feeder type. For a fuse protected circuit, cable should
NABINAGAR THERMAL POWER PROJECT TECHNICAL SPECIFICATIONS B-3: LT POWER PAGE
(4x250 MW) SECTION-VI PART-B CABLES 30F7
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CLAUSE NO. TECHNICAL REQUIREMENTS
be sized to withstand the let out energy of the fuse.For breaker controlled
feeder, cable shall be capable of withstanding the system fault current level for
total breaker tripping time inclusive of relay pickup time.

(d) The minimum conductor size shall be 6 sgmm for aluminium conductor cables
and 2.5 sgmm for copper conductor cables. The constructional details of copper
conductor cables shall be same as indicated for copper control cable.

2.14.02 Derating Factors

Derating factors for various conditions of installations including the following shall be

considered while selecting the cable sizes:

a) Variation in ambient temperature for cables laid in air

b) Grouping of cables

C) Variation in ground temperature and soil resistivity for buried cables.

2.14.03 Cable lengths shall be considered in such a way that straight through cable joints are
avoided.

2.14.04 Cables shall be armoured type if laid in switchyard area or directly buried.

2.14.05 All LT power cables of sizes more than 120 sg.mm. shall be XLPE insulated and
preferable sizes are 1Cx150, 1Cx300, 1Cx630, 3Cx150 & 3Cx240 sg.mm.

3.00.00 CONSTRUCTIONAL FEATURES

3.01.00 1.1 KV Grade Power Cables

@ 1.1 KV grade XLPE power cables shall have compacted aluminium conductor,
XLPE insulated, PVC inner-sheathed (as applicable), armoured/ unarmoured, PVC
outer-sheathed conforming to 1S:7098. (Part-I).

(b) 1.1KV grade PVC power cables shall have aluminium conductor(compacted type
for sizes above 10 sq.mm), PVC Insulated, PVC inner sheathed (as applicable)
armoured/ unarmoured, PVC outer-sheathed conforming to 1S:1554 (Part-I).

(c) 1.1 KV grade Trailing cables shall have tinned copper(class 5)conductor,
insulated with heat resistant elastomeric compound based on Ethylene Propyline
Rubber(EPR) suitable for withstanding 90 deg.C continuous conductor
temperature and 250deg C during short circuit, inner-sheathed with heat
resistant elastomeric compound, nylon cord reinforced, outer-sheathed with heat
resistant, oil resistant and flame retardant heavy duty elastomeric compound
conforming to IS 9968
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CLAUSE NO.

TECHNICAL REQUIREMENTS

3.02.00

4.00.00

4.01.00

Cable Drums

@

(®)

TESTS

Cables shall be supplied in non returnable wooden or steel drums of heavy
construction. The surface of the drum and the outer most cable layer shall be
covered with water proof layer. Both the ends of the cables shall be properly
sealed with heat shrinkable PVC/ rubber caps secured by 'U' nails so as to
eliminate ingress of water during transportation, storage and erection. Wood
preservative anti-termite treatment shall be applied to the entire drum. Wooden
drums shall comply with IS : 10418.

Each drum shall carry manufacturer's name, purchaser's name, address and
contract number, item number and type, size and length of cable and net
gross weight stencilled on both sides of the drum. A tag containing same
information shall be attached to the leading end of the cable. An arrow and
suitable accompanying wording shall be marked on one end of the reel
indicating the direction in which it should be rolled.

GENERAL

1.0

2.0

3.0

All equipments to be supplied shall be of type tested quality. The Contractor
shall submit for Owner's approval the reports of all the type tests as listed in
this specification and carried out within last five years from the date of bid
opening. These reports should be for the tests conducted on the equipment
similar to those proposed to be supplied under this contract and the test(s)
should have been either conducted at an independent laboratory or should have
been witnessed by a client.

In case the Contractor is not able to submit report of the type test(s)
conducted within last five years from the date of bid opening, or in case the
type test report(s) are not found to be meeting the specification requirements,
the Contractor shall conduct all such tests under this contract free of cost to
the Owner and submit the reports for approval.

All acceptance and routine tests as specified below and relevant standards shall
be carried out. Charges for these shall be deemed to be included in the
equipment price.
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CLAUSE NO.

TECHNICAL REQUIREMENTS

4.02.00

4.02.01

TYPE TESTS:

The type tests reports for the following shall be submitted on one size each of PVC
/ XLPE LT Power cables :

S. No. Type Test Remarks
a) For Conductor
1. Resistance test
b) For Armour Wires / Formed wires
2. Measurement of Dimensions
3. Tensile Test For aluminium wires also
4.  Elongation test For aluminium wires also
5. Torsion test For round wires only
6. Winding test For Formed wires only
7. Resistance test For aluminium wires also
8.  Zinc Coating test For G.S. Formed wires /wires only.
) For PVC/XLPE insulation & PVC Sheath
9. Test for thickness
10. Tensile strength & elongation tests before ageing and after ageing
11. Ageing in air oven
12. Loss of mass test For PVC insulation and sheath only
13. Hot deformation test For PVC insulation and sheath only
14. Heat shock test For PVC insulation and sheath only
15. Shrinkage test
16. Thermal stability test For PVC insulation and sheath only
17. Hot set test For XLPE insulation only
18. Water absorption test For XLPE insulation only
19. Oxygen index test For outer sheath only
NABINAGAR THERMAL POWER PROJECT TECHNICAL SPECIFICATIONS B-3: LT POWER PAGE
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CLAUSE NO. TECHNICAL REQUIREMENTS
20. Smoke density test For outer sheath only
21. Acid gas generation test For outer sheath only
d) For completed cables
22. Insulation resistance test
(Volume resistivity method)
23. High voltage test
24. Flammability test as
per IEC - 332 Part-3
(Category -B)
4.02.02 Acceptance Tests ( as per QA table)
4.03.00 Routine Tests (as per QA table )
NABINAGAR THERMAL POWER PROJECT TECHNICAL SPECIFICATIONS B-3: LT POWER PAGE
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CLAUSE NO. TECHNICAL REQUIREMENTS
LT CONTROL CABLES

1.00.00 CODES & 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 the cables shall conform to the
requirements of the following standards and codes :

IS :1554 - | PVC insulated (heavy duty) electric cables for working
voltages upto and including 1100V.

IS : 3961 Recommended current ratings for cables

IS : 3975 Low carbon galvanised steel wires, formed wire and
tapes for armouring of cables.

IS : 4905 Methods for random sampling.

IS : 5831 PVC insulation and sheath of electrical cables.

IS : 8130 Conductors for insulated electrical cables and flexible
cords.

IS : 10418 Specification for drums for electric cables.

IS : 10810 Methods of tests for cables.

ASTM-D -2843 Standard test method for density of smoke from the
burning or decomposition of plastics.

IEC-754 (Part-I) Test on gases evolved during combustion of electric
cables.

IEC -332 Tests on Electric cables under fire conditions
Part-3 : Tests on bunched wires or cables (category -B)

2.00.00 TECHNICAL REQUIREMENTS

2.01.00 The cables shall be suitable for laying on racks, in ducts, trenches, conduits and
under ground burried installation with chances of flooding by water.

2.02.00 Cables shall be flame retardant, low smoke (FRLS) type designed to withstand all
mechanical, electrical and thermal stresses develop under steady state and transient
operating conditions as specified elsewhere in this specification.

2.03.00 Conductor of control cables shall be made of multi stranded, plain annealed copper.
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