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. To be submitted for Approval and Distribution (After award of contract)
Gq_arant:eed cable data
Instruction Manuals for Power and Control Cables

The manuals shall clearly indicate method of mstallahon .check-ups and tests to be carried out
before Comm|55|on|ng of the equipment.

The Bidder m{ay note that the drawings, data and manuals listed herein are minimum
requirements only. The Bidder shall ensure that all other necessary write-ups, curves,

calculations and information requ1red to fully describe the equupment offered are submitted -
with the bid.
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8.14.5 - Specified Design Data

wy

N SECTION : POWER & CONTROL CABLES "7
@« 8.14.5.1 6.6 kV cables .
D Voltage Grade o kv |6/10kV, 80°C rating heavy duty
D Core - Single / thrée
D Conductor _ o - élass 2 (as per |IEC) standard copper
Conductor screen : , - Semiconducting compound
Insulation ‘ - XLPE
n Insulation screen
D - Metallicpart ' . . Copper wireftape
D - Non metallic part : - »Semiconductin;;:ompound
-y Innersheath ‘ o -+ |Extruded PVC conforming to ST-2
» Outersheath f:“ , ‘ FRLS - PVC}"F
D Armour R | Galvanised round steel wire for multicore
5 ' : ‘ Aluminium wire for single core
2 18.14.5.2 - LV Power Cables -
- |Voltage grade ' : V 1000, 50 Hz. solidly earthed
. Frequency , earthing system
m Core I 1/21313%/4 core
» Conductor, : - - |Stranded Copper
P, Insulation ‘ ’ - XLPE
o Innersheath - Extruded PVC confq(m~ing to ST-2
2 Outersheath | . Co e «|FRLS - PVC
Armour C e Galvanised steel for muiticore

‘| Aluminium wire for single core

-FORMTS-f REM-B-
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8.14.5.3 Control cables

Voltage Grade

Cbre

Conductor

Insulation

Innersheath L

QOutersheath

Armour

81454 FRLS Properties
Oxygen i.ndpex |

Smoke density

Acid gas generation

K 1000

”‘ ‘ Maximutm 19

i Strandec; Copper (min 2.5 mm?)
- IXLPE

Extruded PVC conforming to ST2
|FRLS - PVC

Galvanised steel

- |Notless than 29
- |Not more than 60%

- |Not more than 20% by weight

o
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'8.14.6 - Technical Data by the Tenderer

SECTION : POWER & CONTROL CABLES

CABLES

size of cables as per the format
- Make & Country

- Type

- Applicable standard

- Voltage grade

- .Suitable for 4system with

- Service voitage

- Maximum Conductor Temperature

- Continuous

- Short time
Conduc’tqr
1- Material

- Size

Number and diameter of wire in each conductor
no./mm e

“|Screening on conductor

- Material*

|- Type

Thickness
Whether extruded
Insulation

- Material &

The bidder shall indiéate the following for each type
6.6kV, 400V, Power, Control cables & special cables and

°C

°C
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8.14

Sheet No.

8 .

- Type

Thickness

Screening on insﬁlation
- Material i

, -kType .

Thickness

Inner sheath

- Material

- Type

Thickness

Extruded

Armouring

- Material

- Type

DC resistance at 20°C
Outer sheath

- Material

- Type

Thickness

Net weight of cable

condition laid direct

- Inground

- In duct

Approximate overall diameter

Approximate outside diameter over sheath

- Standard drum length with tolerance

Continuous current rating for standard IEC

~ Yes/No

. mm

mm

mm

mm .

no x dia

ohm/km

mm

mm

kg/km

s
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1- Inair ' A

Short circuit rating . ' -
- Short circuit current for 1 second KA
- Conductor temperature allowed for the short cir‘ciuii duty °C

Electrical parameters at maximum operating temperature, - -

~|Conductor resistance S : ol ohm/km
Insulation resistance . ho,hm%k‘m
Reacténce at 50 C/s ' o ohrﬁ/km'
Impedance v | ohm/km

Recommended minimum bending radius v -

"|Derating factor for following ambient temperature in]’
air/ ground at ‘

-30degC -
--35deg C ‘ -
-40degC | SR L
-42deg C : : -
; -45deg C v : -
- 50 deg C ’ e ' - _

Group factor for followihg number of cables laid
|touching/ 2 x diameter centre to centre apart

Multicore cable

- 3nos. ‘ oo -
- 4 nos. . . -
- 5nos. ‘ ' 5 -
- Bnos. ’ , N -

Single line to ground fault current withstand'ﬂcapability kA
_|of screen BRI

Single line to ground fault current withstand capability KA
of armour R

Whether type test certificates for similar type of cables| Yes/No
enclosed with the bid ? a

Cable sectional details’submitted ? o . Yes{No

FORMT9-P'REV-0
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FRLS Properties
- Oxygen index
- Smoke density

- Acid gas emission

ot

Note:- Data marked * thus shall be filled up by the Bidder along with the offer. Completely filed data
sheet are to be submitted by successful Bidder. - ‘
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8.15

8.15.1 General

8.15.2 Scopé of work

8.15.3 Technical Requirements

8.15.3.1 Cable Trays and Cable Tray Supports

X Cable ties,. clamps and markers (N ot W CJJ/(&J

_ \/Conduits and accessories. . L W*’;M L,Ab-—\/t )

Miscellaneous Electrical ltems

This specification covers the design, manufacture, supply, erection, testing and
commissioning of Miscellaneous Electrical ltems.

Itis not the intent to specify completely herein all details of the equipme{’nt, nevertheless, the
© equipment shall be complete and operative in all respects and shall conform to the highest
standard of engineering, design and workmanship.

Should the bidder wish to deviate from this specification in any way, he shall draw specific

attention to such deviation by listing the deviations in the deviation schedule without which
his offer will be considered in conformity with the specification in all respects. °

The scope of work shall include but hpt Ifmited to the following:
X Cable Trays and Accessories (. Not A—M—l-l‘ alhe)
‘ L v »
X Cable termination and jointing kits. (_ Mo t A’WU’\MLJ

ﬁeceptaoles. ( A(#;#JJ\ C_D\M&)

.~ Junction boxes. (AbbM abhe )~

_Cable glands and cable lugs. ( ApbM CorAe)

X Fire stop cale sealfng‘sys{ém'. ( Ne h A—}y&.lauhbe)

o List and supply of Maintenance tools and tackles. ( A‘PP"L‘ Cabre)

o~ List of recommended spare parts ...--5::::3... .....-;--,-.-r_:'- %‘r (M’b U\)‘A'Q

\/ Commissioning épares‘ ( A/VPJ" CAA"{)

All accessories, fittings, supports, anchor bolts etc. which form part of the equnpment or
which are necessary for safe and satlsfactory mstallahon and operation of the equipment
shall be furmshed :

All the items shall conform to latest edition of relevant |EC standards amended upto date.
Equivalent ANSI standards.are'also acceptable.  °

Cable trays shall be pre- fabrlcated ladder type made of fi mm thxck sheet stee!l with hot dip
galvanized furnished in standard lengths of not less than 2.5 m. Cable trays of tough FRP

~ FICHT-4804078-v1-Sec_-_8_15_-_Miscellaneous_RRB.DOC - DJS/EL”
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- 8.15.3.3  Conduits and Accessories

8.15.3.4 Receptacles

material may also be used especually in DM plants and- corrosive chémical ladden
atmosphercs / areas.

Cable trays shall be complete with all necessary hot dip galvanized sheet steel accessories
such as coupler plates, ground continuity“connections, nuts, bolts, washers, clamps etc.
Also necessary horizontal/ vertical bends, horizontal/vertical Tees Reducers, Homzonta!_
cross pieces efe. shall be supplied to make the system complete. -

Cable tray support system shall be of sheet steel prefabrxcated and galvamsed or of site
fabncated and painted type.

Sheet steel covers of mipimum 2 mm. thick shall be provided for wall/column mounted

vertical raceways and wherever specifically required. The width of the cover-shall be same
as that of the tray. :

8.15.3.2 . Cable Termination & Jointing Kits **

The cable termination and jointing kits shall be either "Heat Shrink" / "Cold Shrunk" / Push
ON type. The kits shall include all insulation and sealing materials apart from conductor
fittings and consumable items. Joints and terminations shall meet test requirements as per
IEC/ VDE 0278. The straight through jointing kits shall be suitable for underground buried

installation with uncontrolled backfill and possibility of flooding by water or overhead tray .
installation. '

Cable ties & trefoil clamps shall be of specxal nylon hsgh tensue material. Cable markers
shall be of alumlmum ’

Conduits shall be of rigid steel, hot-dip galvanized, furnished in standard lengths threaded
at both ends.”"Minimum diameter of conduits shall be 20, mm. All conduits shall be heavy
duty suitable for electrical installation. Sizing of conduit shall be based on maximum 40%

fill criteria. Conduits shall be complete with a!l accessories such as bends, ties, couples,
mspectlon box, ‘etg,

Flexible conduits where required, near equipment termination’s, shall be made with bright,
cold rolled, annealed and electro-galvanized mild steel strips. In corrosive areas, epoxy
coated conduits shall be provided.

Industrial Receptacles

The industrial receptacles shall be heavy duty. type rated for 20 A, 230V AC complete with
plug and switch housed in galvanised sheet steel enclosure having degree of protection of
IP 55. These shall be of three pin type with the third terminal connected to earth.
Receptacles shall be provided-in all- the indoor and semi indoor areas such that the any
paint is accessible within 25m of cab(mg distance from the receptacle. For outdoor area
also necessary receptacles shall be provided-as per owners requirement to be indicated
-during.detailed engineering. Receptacles shall be provided in all the buildings of auxiliary
equipment, GTG area and Transformer yard. The receptacle shall have safety shutters and
- other safety interlocks for safe operatson

ﬂéa £
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- 8.15.3.5

8.15.3.6

Flush type indoor rec)e‘ptacles

Flush type receptacles shall be provided for office rooms, control rooms and wherever
false ceiling has been adopted. These shall be so located that only the plug projects -
outside and shall be rated for 5/15 A, 230V, AC:* The receptacle shall be complete with
switch housed in sheet steel enclosure -

Welding Receptacles

The welding receptacle to be supplied shall be of 63 A mdustnal heavy duty type with 5pin
(with earth connection) suitable for:400V,3 phase, 50 Hz supply. In every enclosed area,
for every 50 m interval, 1 No. receptacle shall be provided. For outdoor area, necessary
receptacles shall be provided as per requirement. Receptacles shall be provided in all the
buildings of auxiliary equipment, GTG area.and Transformer yard.

The receptacle and switch shall be housed in a sheet steel enclosure complete with gasket,
cable glands etc. All receptacle enclosures shall have 2 Nos. earthing terminals.

The enclosure shall be min. 2 mm. thick galvanized sheet steel and shall conform to the
degree of protection IP-55 class. '

All receptacles shall be prc\)lded with m'atchlng plug tops.
In hazardous areas, receptacles shail be of flame proof type.

The receptacle and switch shall be lnterlocked with the plug such that it shall not be
possible to remove the plug with the switch in 'ON' position.

Junction Box

Junction boxes shall be conforming‘ to degree of protection IP55. The boxes shall be of die
cast aluminium (LM 6) complete with removable cover plate with gaskets, two earthing
terminals, terminal blocks etc. '

‘The boxes shall have provision for wall, column, pole or structure mounting and shall be
provided with cable/conduit entry knock outs & terminal blocks.

The terminal blocks shall be mounted securely on brackets welded to the back sheet of the
box. The terminals shall be 650 V grade, one piece construction complete with terminals,
insulation barriers, galvanised nuts, bolts and .xlkléshers and provided with identification
strips of PVC. The terminals shall be made of copper alloy and shall be of box clamp type.

The terminals for junction boxes shall be- suitable for termmatmg two (2) nos. 2.5 mm"”
-stranded copper conductors on each side. &

Cable Glands

Cable glands shall be tinned brass, shrouded, double compression type, tomplete with
necessary armour clamp and tapered washers etc. Cable glands shalk match' with the
different cable sizes. :

FICHT-4804078-v -Sec_-_8_15_-_Miscellaneous_RRB.DOC DJSEEL
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Cable lugs shall be tinned copper lugs sultable for termmatlon of dlfferent sizes of HT/LT/

control cables. Lugs for power cables shail be of compression type, whereas lugs for
x control cables shall be of insulated terminal crimping type.

8.15.3.8 Fire Stop Cable Sealing System

In order to restrict the propagation of cable fire and spread of toxic smoke, the cable entry

below switchgear panels/ control panel, cable penetration through walls and cable shafts
on the floors need to be sealed by fire seal system.

Fire stop cable sealing shall have two (2) hours. fire rating. . The sealing compound- shall
have special property to allow for thermal expansion of cables both under normal-and short

circuit conditions.  The sealing .system shall be proven type and tested as per relevant
standard. s :

Necessary fire proof doors in‘cable spreader rooms shall also be provided.

If required by the fire stop sealing system to achieve the fire rating of 2 hours, cable coating
shall.be adopted on cables. The coating shall have minimum two hours fire protection
rating. Cables at least 1 m before & after the penetration seals shall be suitably coated.
Cables shall be sized to take care of any derating due to fire stop sealing.

8.15.3.9 Name plates

Name plates shall be furnished for identification of devices and circuits. All terminals shall
have permanent and legible markings.

8.15.4 Drawings, Data & Manuals

To be submitted with the Bid

General arrangement drawing showing constriictional features, space required in front, rear
cable entry points etc.

~ Typical mounting details.
Bill of materials

v;_-..Technical leaflets on :-
i) Push buttons and indication Iaﬁps .
i) Terminal blocks
i)~ Cable glands & lugs.

iv)  Ammeters

To be submitted for Approval and Distribution (After aWard of cohtra’ct)

Gerieral arrangement drawing showmg constructlonal features space requwed in front, rear,
cable entry points-etc.

, ' Volume - V
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8.15.3.7 Cable Lugs
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Cross-section with parts list.

Mounting details.

» Consolidated bill of materials

» Control Schematics

n ~ Wiring diagrams.

) Any other relevant drawings, document or data. necessary for satnsfactory mstallatfon

d operation and maintenance. Cw : :

= Instruction Manuals for Local Control Panrel/Local Control Station/Local junction Box

i I

= The manuals shall clearly indicate method of installation, check ups and tests to be carried out

) before carried out before commussnonlng of the equipment.

) The Bidder may note that thedrawings, data #hd manuals listed herein are minimum k

’ requirements ‘only. The Bidder shall ensure that all other necessary write-ups and lnformanon,
) required to fully describe the equipment are submitted wnth his bid.
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+.8.15.5 Spéciﬁed Design Data-

SECTION : MISC. ELECTRICAL ITEMS
8.15.5.1 Cable Trays-General
Type - Pre fabricated ladder t9pe

Thickness - Not less than 3mm

Surface coating - . Hot dip galvanised

For DM plant and corrosive chemical laden area Tough FRP

8.15.5.2 Cable Terminations / joints
Type™ - He;at Shrink/ Cold shrink
8.15.53 Conduits |

Type - Heavy duty-

Material - Hot dip galvanised rigid steel

8.15.5.4 Fire seal system

Fire rating - mirj\. 2 hours

5 £ 8 6 Ei H 6 6 H H H 0 6 a a0 £2 £ £
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- 8.15.6 Technical Data b'yvt‘he Tenderer

FRP
Make

Type

“|Thickness

Material
Standard length

Weight per metre

“1Size

8.15.6.2 Cable tray support sys;ém
‘Make “

Type ' P
Whether Galvanised

Weight / Metre |

Size & Sh’ape

-18.15.6.3 Cable Terminations & joining kits
‘| Make

| Type

Applicable standard

8.15.6.4 Conduits

Make -

1 Type -

Size

Thickness

"SECTION : MISC. ELECTRICALITEMS -

18.15.6.1 Cable Trays — Give separatelf( for Gl/Tough

. mm

mm

kg

mm

~ Yes/No if -

Mm

FICHT-4804078-v1-Sec_-_&_15_-_Miscelianeous_RRB.DOC "
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Section
- 8.15

Sheet No.

8

Surface coating

Make

Type

Réting

Applicable standard
Voltage

8.15.5.6 Junction Box
Make

Typel ‘-

Size -

Thickness

8.15.6.7 Cable glé;nds
Make

Type

Material

App!icablle stan;jard"
Size

8.15.6.8 Cable lugs
Make

Type

* Material |

Size

8,15.6.9 Fire sealing system

8.15.6.5 Receptacles .,

mm x mm

mm

mm?

mm?
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' Fire rating hour
Note :- Data marked * thus 'shall. b&*filled up by the Bidder along w1th the offer. Completely filled data
‘Isheet are to be submitted by successful Bidder.
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17.4.5.

0  Cabling, Wiring, Junction Boxes

iV

Cabling

Single pair / 2 core cable shall be used for connection b'gf‘.ﬁeld transmitters / switches to the
respective junction boxes respectively. From junction boxes, multipair/multicore cables shall
be used upto the CCR. For RTD's single triad/multi triad cables shall be used.

The cables shall be of stranded, tinned copper conductor, PVC insulated, shielding with mxlér
back aluminium tape with drain wire, Gi round wire armoured, HRFRLS PVC inner and outer

-sheathing, 600V grade type.

For thermocouples, extension cables:sh.all be used upto the temperature transmitters, where
provided. However in very high temperature zones, mineral insulated cables shall be used.

The cable trays shall be fabricated from steel sheet - galvanized or coated with other
corrosion resistant material. All fittings etc. shall also be of galvanized steel. The cabie trays
shall be sttrdy in design and shall have adequate strength. The cable trays shall not have
sharp edges, burrs or projections. Protective covers on tfays shall be provided, wherever
'secessary Space for atleast 20 percent future cables shall be kept in each tray.

Cable tray runs shall be made as strarght as possible and shall avoid exposure of the cables
to excessive heat, moisture, areas of strong electrical interferences and mechanical drainage.
The minimum separation between paralle! runs of power and signal wiring shall*6e¢‘300 mm
for L.T. and 1000 mm for H.T. cables.

\/Wmng

g

in particular, wiring within cabinets and panels shall be supported on trays or ducts and shall
be segregated according to voltage level.” Wiring carrying A.C. and D.C. voltage shall also be

segregated.

All cabinets, panels, and racks shall be factory wired. Where désks or panels area supplied
in more than one sectxon electrlcal connect:ons between the sectxons shall.be via terminal

* strips.

Spare cores shaH be terminated at terminal strips in such a manner as to give a maximum
length of core. These shall be ferruled in a special way to indicate that they are spare cores.

s
gt

Terminal strips shall be of the screw‘type. Screw type terminals shall have a metal insert -

_between screw and conductor. In the Central Control Room (_CCR) advanced semi-automatic
' connection techniques (e.g. maxi terminal. point, wire - wrap) are preferred. Wire wrap and

terminal point connections shall be effected with the aid of an approved semi automatic or
automatic, power operated hand tool. - -

/Juncticn Boxes

In order to simplify local collection of ‘cables and distribution of Signals and to centralize
connections in the plant, junction boxes shall be provided. The junction boxes shall be

+ designed to the protection class shall be NEMA 4X equipped with the necessary terminal

strips, cable glands and attachment components for the connection .of the cables. The
necessary earthing terminals shall be provided-for the earthing of the boxes. In any area .

FICHT~4803402-v1-Marib_Vol_2_Gen_Tech_Spec_8_RRB.DOC ) APM/ME .
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subject to the danger of expfosron the necessary explosaon - proteuted boxes shall be
" provided in accordance with IEC 79:and VDE 01 65/170/171 or equivalent.

,17.4,.6 Instr‘ume Air Piping/T urbing.

All pneumauc turbi connecnng the mstruments shall be in unless otherwise

S all be in Gl
The pipin
17.4.7 Painting

Inside housed desks panels cabmets ‘tacks and other control equipment are to be supplied
with the same colour of final palntlng External surfaces shan be semi-gloss.

Local mounted cabinets, housing Control & ‘lnstrumentatlon equupment shall be protected
against rust and corrosion by a protective coatmg such as galvamzed zinc, which shall be .
applied as a first factory coat.

In all cases where site erection work expose__ls bare metal, such as the drilling or punching out
of holes for cable or pipe entry, these areas shall be protected by the immediate application of
a protective ﬁrst, coat similar to the original. it
The shade and grade of paint are to be agreed to by the Purchaser and must harmonize with
the overall archrtectural desngn : X

Any machined or bright faces and parts which are not pamted (e.g. of valves, fittings or -
accessories) must be protected against corrosion by suitable agents prior to installation.

After completion of installation and commissioning but ‘before provisional taking over the
Contractor shall make good all marks, scratches and damage to the painted surface of all
desks, panels and cabinets irrespective of the cause. The Contractor shall also take every
reasonable precaution to prevent damage during the course of erection and commissioning.
Repairs to paintwork shall be carried out in such a-way so as to restore the equipment to its
original factory condition and shall be to the satisfaction of the Purchaser.: .

17.5.0

neral Civil Requirements

The design specification covered in. Section 1@ of Vol V, establis minimum basic
requirements all Civil structural’and Architectural works. H ver all structures shall be
designed for the isfactory performance of the funglieri for.which the same are to be
constructed. .

With regard to soil and other hydr
the same are given to the bidde

ic data furnlshed it shall be clearly understood that .

17.5.1 Desi
Detailed design calculations / design dr a be commenced by Contractor only after
approval is obtained from the mitted by the Contractor
. No deviation fr roved
W again e Owner in writing, prior to its adoption.

¥ £ fute
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8.10 EARTHING & LIGHTNING PROTECTION
8.10.1 General

This specification covers the design, manufacture, supply, erection, testing and
commissioning of Earthing and lightning protection system.
It is not the intent to specify completely herein all details of the equipment, nevertheless, the

equipment shall be complete and operative in all respects and shall conform to the highest
standard of engineering,. deS|gn and workmanship.

Should the bidder wish to deviate from this specification in any way, he shall draw specific

attention to such deviation by listing the deviations in the deviation schedule without which
his offer will be considered in conformity with the specification in all respects.

8.10;2 . Scope of work
The scope of work shall include but not hmrted to the followmg

, System earthing wrth buned earth "nets / electrodes for complete power plant

- Equrpment earthing system

Lrghtnrng protection system for all buildings, structures & equipments

Llst of recommended spare parts as per Sectron 10 O \/o! Il _
- Commrssromng spares. “
. . ;-

~ Interconnection with the Phase - | Plant earthing system at 4 points,

.8.10.3  Technical Requirements

81031 Earthing Syste'm

Earthing system desngn shall bé carried out as. per ANSI / IEEE 80 and other relevant IEC
standards.. i .

For earth mat design, the size of the earthing conductor shall.be- arnved considering the
maximum fault current for a duration of 3 sec. and. .suitable corrosion factor. The spacing of
the conductors shall be ‘such that the touch, and step ‘potential -are within the limits of
permissible values. The earthlng resistance shall be less than 1 ohm. The earthing system
shall be designed for a life expectancy of atleast 30 years.

The contractor shall assess the soi| quality and site conditions and design the grounding

system accordingly. .. Necessary tests: [ measurements shall be casried out: by the
successful bidder to arrive at the actual soil resistivity.

The earthing system below ground level shall cons'fst of interconnected mesh of copper
wire rope buried at a depth of minimum 600 mm and vertical electrodes of lead coated
copper rods. When the earthing conductor is laid beneath the building the depth of burial

shall be increased so that sufficient earth coverage is available. The earthrng conductor
shail be of bare capper wire.

Tne earthing Grid at different areas [of the power plant shall be rnterconnected by
..... 2_Na

“CcomT

ot ~ af nnnr{un‘zxrn
FHAHRUR - NE5—0F StOFoT

”

i
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8.10.3.2

For shielding towers / chimneys, the ground conductor shall*be’ taken right upto the top
along the tower / chimney structure & connected dxrectly to the shielding mast wire /
lightning mast.

All joints in the equip'rnents shall be bondedrto provide electrical continuity.

Vertical electrodes shall be of adequately sized lead coated of Copper rod min. 3M long.
Treated earth pits as required shall be provided. Vertical risers shall be provided at suitable
place for connecting to equipment grounding conductors. The risers shall be bare copper
wire. Equipment grounding conductors shall be copper flats (or) standard size of copper
ground cable suitably s:zed to withstand the fault current of the system.

All eIectrncal equipment shall be earthed by two, separa e and distinet earth connections
with earth grid. Instrumentation DCS panels shall berearthed with two separate distinct

-earth- connections to the two numbers exclusive earth pits.

Lightning protection system

Lightning ‘protection system Shd“ be camed out as per IEEE / ANSI and other IEC
standards. ,

Lightning protection shall be provrded for all equipment / butldmgs / structures higher than
20 metres and where the, calculated risk-index exceeds 40 “with horizontal roof conductors
for lightning protectron : : o ‘

Lightning protection system shall comprise vertical. air termlnatlons honzontal air
terminations, down conductors, test hnks and earth electrodes.

Air terminations, down conductors an‘d test links shall be made of adequately sized lead
coated copper rod and earth connection befow ground level shall be of copper only.

Hazardous area shall be protected by a system of aenal earth as per IEEE 142.

The portron of the copper flat/ wire rope which undergone welding at site shall be coated
with two (2) coats of cold galvanlsmg anti corrosive paint after welding.

DraWings, Data & Manual

8.10.4
To be submitted for Approval and Distribution (Aﬁer awerd of Contract)
Calculation for determining the soil resistivity.
Calculation for grounding system design.
Grounding layout drawings of various plants with dimensions showing the location of main
ground grid, ground electrodes, risers, grounding leads ‘etc.
Calculation for lightning protection system design.
Layout of lightning orotection system for various plants with dimensions showing location of
~vertical/horizontal air terminations, down conductors, risers, electrodes etc.
Details of materials and procedures for jointing/connections among wvarious
electrodes/risers/conductors.
it
) .
FICHT-4804074-v1-Sec-_8_10_- Earthing_RRB.DOC DJS/EL
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8.10.5 Specified Design Data

SEC.: EARTHING & LIG
SYSTEM

EARTH MAT

Fault withstand qgrrent

Earth fault current cljuratio‘nvfor
Conductor material

Ground electrode

Equipment Eérthing""

Conductor

No. of connection / equkipme"r’?t

Lightning Protection System

Vertical >I HOriéontaI ‘Air termination, Down conductor

HTNING PROTECTION

conductor sizing

kA

As per system requirement
|3 (minimum)
|Copper wire rope

-|Lead coated copper rod

Copper flat / standard size' of
copper ground cable.

2

|Copper Flat

o
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8.10.6 Technical Data by the Tenderer

SECTION : EARTHING & LIGHTNING PROTECTIOI’;&
" 18.10.6.1 Earthing System |

Earth mat

*Material

,.sze of conéﬁuctor

Fault-withstahd current & duration

Soil resistivity |

Mesh w’idth

ITotal length of condl:ctor

Earth resistance |

.Permissible touch voltage

Permiésible step 'voltége

V_Actual touch volt;ige

: Actuél step v‘oliééé
Equipment earthing

* Material

* Size of conductor
Thigkﬁess of»g‘alvanising
Earth ’elg‘ctrode

* Material

* Size

‘|Length

8.10.6.2 Lightning Protection S;ygit.em
'Materia! and size of horizontal air terminétion.

Material & size of vertical air termination

| Ohm metre

mm?

kA, Sec.

“mm?

FICHT-4804074-v1-Sec-_8_10_-_Earthing_RRB.DOC » DJS/EL




CUSTOMER : PROJECT: SPECIFICATION
Z STANDARD QUALITY TITLE NUMBER :
H/ﬂ[ PLAN BIDDER/ QUALITY PLAN SPECIFICATION :
VENDOR NUMBER PED-507-00-Q-001, REV-05 TITLE
SHEET 1 OF 5 SYSTEM ITEM : XLPE Power Cables SECTION VOLUME IlI
SL. |COMPONENT/OPERATION |CHARACTERISTIC |CAT. TYPE/ EXTENT OF |[REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD
CHECK P w |V
1 2 3 4 5 6 7 8 9 10 11
1.0 |RAW MATERIALS
1.1 (XLPE Compound 1. Physical properties MA Physical Tests Sample/ Lot |IS:7098 & Mfrs Std./ |IS:7098 & Mfrs Std, TestReport | 3/2 | - |12 Raw material verification as per
Appd Data Sheet Appd Data Sheet Log Book X
approved sub-vendor list
2. Elec.Properties MA Electrical Tests -do- -do- -do- -do- 32| - |12
1.2 |Semi Conducting Compound |1. Phy.and Elec. MA Phy.and Elec. -do- Manufacturer's Manufacturer's -do- 32| - |12
Properties Tests standard standard
1.3 |Copper Foil 1. Dimensions MA Measurement -do- Manufacturer's std./ [Manufacturer's std./ Log Book 2 - 112
Appd. Data sheet Appd. Data sheet
2. Physical, Chemical MA Phy., Chem. -do- 1S:1897 1S:1897 Supplier's 32| - [1,2
& Elect. Properities & Elect. Tests test report
& log book
1.4 |PVC Compound (for sheath) |1. Physical properties MA Physical Tests Sample/ lot  |IS:5831/BHEL 1S:5831/BHEL Log Book/ | 3/2 | - [1,2
Specification Specification Test Report
2. FRLS Properties MA Envir/ Chemical  |Sample/ lot |ASTMD-2863, Appd. Data sheet LogBook/ | 3/2| - |12
ASTMD-2843, Test Report
IEC-754-1
1.5 |Galvanised steel wire/strip 1. Phy. and Elec. MA Physical & Sample from (I1S:3975/ BHEL 1S:3975/ BHEL Log Book/ | 3/2| - |12
Properties Electrical Tests each batch/ |Specification/ Specification/ Test Cert.
lot Appd Data Sheet Appd Data Sheet
2. Dimension MA Measurement -do- -do- -do- -do- 32| - |12
3. Galvanization MA Galv. -do- -do- -do- -do- 32| - |12
requirement
BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE

DATE

BIDDER'S/VENDORS COMPANY SEAL




T CUSTOMER : PROJECT SPECIFICATION :
STANDARD QUALITY TITLE NUMBER :
PLAN BIDDER/ QUALITY PLAN SPECIFICATION :
VENDOR NUMBER PED-507-00-Q-001, REV-05 TITLE
SHEET 2 OF 5 SYSTEM ITEM _XLPE Power Cables SECTION VOLUME Il
SL. |COMPONENT/OPERATION |CHARACTERISTIC CAT. TYPE/ EXTENT OF [REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD
CHECK P W |V
1 2 3 4 5 6 7 8 9 10 11
1.6 |Copper/Aluminium Rods/ 1. Physical MA Physical Tests -do- 1S:613, 1S-5484, 1S:613, 1S-5484, -do- 32| - |12
Wires Properties 1S:8130 & 1S:8130 &
BHEL Specification | BHEL Specification
2. Chemical
Composition MA Chemical -do- -do- -do- -do- 32| - |12
& purity analysis
3.Electrical properties MA Electrical Tests -do- -do- -do- -do- 32| - |12
4. Dimensions MA Measurement -do- -do- -do- -do- 32| - |12
2.0 |INPROCESS
2.1 |Wire Drawing 1. Physical, Electrical, CR Phy. & Elect. Tests|Sample 1S:8130 & 1S:8130 & Log Book 2 - 1
Finish & dimension Visual / Meas. BHEL Specn. BHEL Specn.
2.2 |Stranding of wires 1. No. of wires MA Counting -do- BHEL Specn, Apprd. [BHEL Specn, Apprd. -do- 2 - -
Data Sheet & Data Sheet &
Relevant IS Relevant IS
2. Sequence, lay MA Visual, Meas. -do- -do- -do- -do- 2 - -
length & Direction
3 Surface Finish MA Visual -do- -do- -do- -do- 2 - -
4. Dimension MA Measurement -do- -do- -do- -do- 2 - -
2.3 |Conductor Screening 1. Radial thickness MA -do- Sample BHEL Specn & Apprd.[BHEL Specn & Apprd. | Log Book 2 - - |N.A. for LT XLPE cables
Data Sheet Data Sheet
BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE

DATE

BIDDER'S/VENDORS COMPANY SEAL




CUSTOMER : PROJECT SPECIFICATION :
STANDARD QUALITY TITLE NUMBER :
PLAN BIDDER/ QUALITY PLAN SPECIFICATION :
VENDOR NUMBER PED-507-00-Q-001, REV-05 TITLE
SHEET 30OF 5 SYSTEM ITEM _XLPE Power Cables SECTION VOLUME Il
SL. |COMPONENT/OPERATION |CHARACTERISTIC |CAT. TYPE/ EXTENT OF |[REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD
CHECK P W |V
1 2 3 4 5 6 7 8 9 10 11
2.4 |Core Insulation (XLPE) 1. Surface finish MA Visual 100% - -do- Log Book 2 - 1
(No repair permitted)
2. Concentricity # CR Measurement Sample Mfr's Std./Appd. Mfr's Std./Appd. Log Book 2 - 1 |# To be checked at
data sheet data sheet starting & finish end of
Extruded Length
3. Thickness of CR Measurement -do- BHEL specn./Apprd. [BHEL specn./Apprd. Inspection 2 -
Insulation Data Sheet/ IS:7098 |Data Sheet/ IS:7098 Report
4 Dia over insulation MA Measurement -do- -do- -do- -do- 2 -
5. Test on XLPE MA Tests -do- -do- -do- -do- 2 1
(Tensile &
Elongation, Hot Set
& Ageing Test)
6. Spark test or water CR Electrical 100% Mnfr's Std Mnfr's Std Log Book 2 - 1
immersion test
(applicable for LT
XLPE cables only)
2.5 |[Insulation Screening, 1. Surface finish MA Visual Sample - Free from bulging Log Book 2 - - [N.A. for LT XLPE cables
(Non Metallic & Metallic ) burnt particles
lumps, cuts &
Scratches.
2. Thickness MA -do- -do- BHEL Spec./ BHEL Spec./ -do- 2 - -
data sheet data sheet
3 Overlap of MA Measurement -do- BHEL Spec./ BHEL Spec./ -do- 2 - -
Tape Band data sheet data sheet
4 Tightness of MA Visual -do- Plant Std. Plant Std. -do- 2 - -
Tape Band
BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE

DATE

BIDDER'S/VENDORS COMPANY SEAL




CUSTOMER : PROJECT SPECIFICATION :
STANDARD QUALITY TITLE NUMBER :
PLAN BIDDER/ QUALITY PLAN SPECIFICATION :
VENDOR NUMBER PED-507-00-Q-001, REV-05 TITLE
SHEET 4 OF 5 SYSTEM ITEM _XLPE Power Cables SECTION VOLUME Il
SL. |COMPONENT/OPERATION |CHARACTERISTIC |CAT. TYPE/ EXTENT OF |[REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD
CHECK P W
1 2 3 4 5 6 7 8 9 10 11
2.6 |[Core Laying 1. Dia over laid up core MA Measurement Sample Apprd. Data Sheet Apprd. Data Sheet Log Book 2 - -
2.Sequence of lay, MA Visual & Meas. Sample IS 7098/ Mfrs.Std. IS 7098/ Mfrs.Std. -do- 2 - -
& direction
3. Lay Length MA Meas. -do- Mnfrs. Std. Mnfrs. Std. -do- 2 - -
2.7 |InnerSheath Extrusion 1. Surface finish MA Visual 100% -- Free from bulging, -do- 2 - -
burnt particles,
lumps cuts &
scratches.
2. Sheath thickness MA Measurement Sample Appd. Data Appd. Data -do- 2 - -
Sheet, 1S:7098 Sheet, 1S:7098
3. Dia over inner sheatl MA -do- -do- -do- -do- -do- 2 - -
2.8  |Armour 1. No.of wires/Strips MA Counting At the start of |BHEL Specn./ BHEL Specn./ -do- 2 - -
the process |Apprd.Data sheet Apprd.Data sheet
2. Lay Direction MA Visual -do- 1S:7098 1S:7098 -do- 2 - -
3. Lay Length MA Meas. -do- Plant Standard Plant Standard Log Book 2 - -
4. Coverage MA Measurement -do- BHEL Specn./ Appd. [BHEL Specn./ Appd. -do- 2 - -
Data Sheet Data Sheet
5. Dia over armouring MA Measurement -do- -do- -do- -do- 2 - -
2.9 |Outer Sheath Extrusion 1. Surface Finish MA Visual 100% - Free from Porosity, Log Book 2 - -
Bulging, burnt
particles, lumps, cuts &
2.Sheath thickness MA Measurement Sample Appd. Data Sheet Appd. Data Sheet Log Book 2 - -
3. Dia over outer sheat MA -do- -do- -do- -do- -do- 2 - -
4. Marking MA Visual 100% 1S:7098, BHEL Specn|IS:7098, BHEL Specn. | Test Report | 2 - - |Sequential marking shall
& Appd. Data Sheet |& Appd. Data Sheet be done by printing
BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE

DATE

BIDDER'S/VENDORS COMPANY SEAL




CUSTOMER : PROJECT SPECIFICATION :
e STANDARD QUALITY TITLE NUMBER :
Hl/[[ PLAN BIDDER/ QUALITY PLAN SPECIFICATION :
VENDOR NUMBER PED-507-00-Q-001, REV-05 TITLE
SHEET 5 OF 5 SYSTEM ITEM _XLPE Power Cables SECTION VOLUME IlI
SL. |COMPONENT/OPERATION |CHARACTERISTIC |CAT. TYPE/ EXTENT OF |REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD
CHECK P W
1 2 3 4 5 6 7 8 9 10 11
2.10 |Finished Cable 1. Routine Test CR Elec. & Meas. 100% 1S:7098 & BHEL specl|1S:7098 & BHEL specn| Test Report | 2 -
(INTERNAL)
2. Type Tests CR Physical & Sample Approved Type & Approved Type & -do- 2 1 FOR HT: Type tests to be conducted
(internal) Electrical Tests acceptance test acceptance test on one drum/size & voltage grade/lot
schedule schedule & approved FOR LT: Type tests to be
Data Sheet conducted on one drum/size/lot
3.0 [Final Inspection 1. Finish & Length MA Visual, (See remark) [BHEL specn. & BHEL Specn./ -do- 2 1 One drum in each Lot
(EXTERNAL) Measurement 1S:7098 Free from Porosity, Bulging
Burnt particles,
lumps, cuts &
scratches
2. Dimension MA Measurement As per IS Appd.Data Sheet/ Specn./ Appd. Data -do- 2 1
1S:7098, 1S:10810 Sheet/ 1S:7098, 1S:10810
3. Armouring - MA Visual & Meas. -do- -do- -do- -do- 2 1
Coverage No.of
Wires/Strips
4. Marking & Colour MA Visual -do- -do- -do- -do- 2 1
Coding
5. Acceptance Tests CR Phy, Elect. Tests |-do- Appd Data Sheet/ Appd Data Sheet/ -do- 2 1
FRLS Tests 1S: 7098 1S: 7098
6. Type Tests CR Physical & Sample * Approved Type & Approved Type & -do- 2 1 1. * FOR HT: Type tests to be
Electrical Tests acceptance test acceptance test conducted on one size
schedule schedule & approved of each voltage grade/lot
Data Sheet except FRLS (outer sheath)
tests & Electrical tests
which shall be conducted
on every size & voltage
grade of cables.
2. * FOR LT: Type tests to be
conducted on one size (sample)/lot
per Type (CU/ AL conductor)
3. *Flammability test as per
IEC 332, Part-3 CAT-B to be
conducted on one sample only/lot
NOTES:-
A) JOINTS IN WIRE SHALL BE AS PERMITTED BY IS / BHEL SPECIFICATION, VENDOR TO CERTIFY THE SAME.
(B) NO REPAIR OF CORE INSULATION PERMITTED
©) CABLE ENDS SHALL BE SEALED AS PER VENDOR'S SPECIFICATION
(D) RECORD OF RAW MATERIAL, PROCESS & ALL STAGES SHALL BE CERTIFIED BY VENDORS QC. AND ARE LIABLE TO AUDIT CHECK BY PURCHASER.
(E) FILLERS/DUMMY CORES ETC. SHALL BE AS PER APPROVED DATA SHEET
F) WHEREVER EXTENT OF CHECK FOR STAGE IS MENTIONED AS SAMPLES AND NOT DEFINED IN QP, THE SAME SHALL BE AS PER SAMPLING PLAN AGREED BY PURCHASER.
(G) VENDOR SHALL FURNISH COMPLIANCE CERTIFICATE TO THE INSPECTION AGENCY CONFIRMING THE PACKING AS PER BHEL SPECIFICATION.
LEGEND : P:PERFORMER  W: WITNESSER _ V: VERIFIER 1- BHEL _ 2-VENDOR _ 3- SUB VENDOR CHP:CUSTOMER HOLD POINT WHICH WILL BE DECIDED AT CONTRACT STAGE
BHEL PARTICULARS BIDDER/ VENDOR
NAME
SIGNATURE
DATE | BIDDER'S/VENDORS COMPANY SEAL




CUSTOMER : PROJECT SPECIFICATION :
2T TITLE NUMBER
QUALITY PLAN |BIDDER/ QUALITY PLAN SPECIFICATION
VENDOR NUMBER PED-507-00-Q-002, REV.03 TITLE
SHEET 1 OF 5 SYSTEM ITEM :PVC POWER & CONTROL CABLE SECTION VOLUME Il
SL. |COMPONENT/OPERATION [CHARACTERISTICS |CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD
CHECK P |l W]V
1 2 3 4 5 6 7 8 9 10 11
1.0 |RAW MATERIAL
1.1 |PVC Compound(for insulation |1. Physical properties |MA Physical Tests Sample 1S-56831/BHEL 1S-56831/BHEL Log Book/ 3/2 |- 2,1
and sheath) Specification Specification/appd Test Cert.
data sheet
2. Elec.Properties MA Electrical Tests Sample -do- -do- -do- 3/2 |- 2,1
3. Make & Type MA Visual 100% Plant Std. Plant Std. -do- 2 - -
1.2 |Galvanised steel wire/strip 1. Phy.and Elec. MA Physical & Sample* 1S-3975 BHEL 1S-3975/BHEL -do- 3/2 |- 2,1 |* Sample from each
Properties Electrical Tests Specification Specification/appd Batch/Lot.
data sheet
2. Dimension MA Measurement -do- -do- -do- -do- 32 |- 2,1
3.Galvanization Quality MA Galv.Tests -do- -do- -do- -do- 32 |- 2,1
1.3 |Copper/Aluminium Rods/ 1. Physical Properties [MA Physical Tests -do- 1S-613 1S-613 -do- 3/2 |- 2,1
1S-5484 1S-5484
Wires 1S-8130 1S-8130
AND BHEL AND BHEL
Specification Specification
2. Chemical
Composition & purity MA Chemical analysis |-do- -do- -do- -do- 3/2 |- 2,1
3.Electrical properties |MA Electrical Tests -do- -do- -do- -do- 3/2 |- 2,1
4.Dimension MA Measurement -do- -do- -do- -do- 32 |- 2,1
BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE

DATE

BIDDER'S/VENDORS COMPANY SEAL




CUSTOMER : PROJECT SPECIFICATION :
e TITLE NUMBER
H”[[ QUALITY PLAN |BIDDER/ QUALITY PLAN SPECIFICATION :
VENDOR NUMBER PED-507-00-Q-002, REV.03 TITLE
SHEET 2 OF 5 SYSTEM ITEM :PVC POWER & CONTROL CABLE SECTION VOLUME Il
SL. |COMPONENT/OPERATION [CHARACTERISTICS |CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD
CHECK P | W
1 2 3 4 5 6 7 8 9 10 11
2.0 |INPROCESS
2.1 |Wire Drawing , Tinning and 1. Physical, Electr. CR Phy.&Elect. Tests [Sample BHEL Specn. BHEL Specn. Log Book 2 -
Annealing Finish & dimension Visual & Meas. 1S-8130 1S-8130
2. Chemical test for  |CR Chemical Test Sample -do- -do- -do- 2 -
Tinning (if applicable)
2.2 |[Stranding of wires 1. No.of wires MA Counting Sample Vendors/BHEL Vendors/BHEL -do- 2 -
Specn. & Apprd. Specn. & Apprd.
Data Sheet & Data Sheet &
Relevant IS Relevant IS
2. Sequence, lay length
& Direction MA Visual, Meas Sample -do- -do- -do- 2 -
3 Surface Finish MA Visual Sample -do- -do- -do- 2 -
4.Dimension MA Measurement Sample -do- -do- -do- 2 -
2.3 |[Core Insulation 1. Surface finish MA Visual 100% - Free from bulging -do- 2 -
(No repair permitted) burnt particles
lumps, cuts &
Scratches.
2 Insulation thickness |CR Measurement Sample Appd.data sheet Appd.data sheet -do- 2 -
1S-1554 1S-1554
PARTICULARS BIDDER/VENDOR
BHEL NAME
SIGNATURE

DATE

BIDDER'S/VENDORS COMPANY SEAL




CUSTOMER PROJECT SPECIFICATION :
e TITLE NUMBER :
H”[[ QUALITY PLAN |BIDDER/ QUALITY PLAN SPECIFICATION :
VENDOR NUMBER PED-507-00-Q-002, REV.03 TITLE
SHEET 3 OF 5 SYSTEM ITEM :PVC POWER & CONTROL CABLE SECTION VOLUME Il
SL. |COMPONENT/OPERATION [CHARACTERISTICS |CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD
CHECK P | W
1 2 3 4 5 6 7 8 9 10 11
3. Concentricity # CR Measurement Sample Mfr's Std./Appd. Mfr's Std./Appd. Log Book 2 - # To be checked at
data sheet data sheet starting & finish end of
Extruded Length
4 Dia over insulation |MA Measurement Sample -do- -do- -do- 2 -
5. Spark Test or Water|CR Electrical 100% Mfr's Std. Mfr's Std. -do- 2 -
Immersion test
6. Core identification |MA Visual 100% IS-1554 1S-1554 -do- 2 -
2.4 |Core Laying 1. Dia over laidup core | MA Measurement Sample -do- -do- Log Book 2 -
2.Sequence of lay, MA Visual & Meas. Sample Mfrs.Std./relevant  |Mfrs.Std./relevant -do- 2 -
Lay length & direction IS IS
for laid up core
2.5 |InnerSheath Extrusion 1. Surface finish MA Visual 100% -- Free from bulging, -do- 2 -
(If applicable) burnt particles,
lumps cuts &
scratches.
2. Sheath thickness  |[MA Measurement Sample 1S-5831, 1S-1554 1S-5831, 1S-1554 -do- 2 -
data sheet data sheet
3.Dia over inner sheatiMA -do- -do- -do- -do- -do- 2 -
2.6 |Armouring 1. No.of wires/Strips  [MA Counting At the start of BHEL Specn./ Appd.|BHEL Specn./ Appd.  |-do- 2 -
(If applicable) the process Data sheet Data sheet
1S-3975 & 1S-1554  |I1S-3975 & 1S-1554
2. Lay Direction MA Visual -do- -do- -do- -do- 2 -
PARTICULARS BIDDER/VENDOR
BHEL NAME
SIGNATURE

DATE

BIDDER'S/VENDORS COMPANY SEAL




CUSTOMER : PROJECT SPECIFICATION :
ekl TITLE NUMBER :
Hﬂ[[ QUALITY PLAN |BIDDER/ QUALITY PLAN SPECIFICATION :
VENDOR NUMBER PED-507-00-Q-002, REV.03 TITLE
SHEET 4 OF 5 SYSTEM ITEM :PVC POWER & CONTROL CABLE SECTION VOLUME IlI
SL. |COMPONENT/OPERATION |CHARACTERISTICS |CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD
CHECK P | W
1 2 3 4 5 6 7 8 9 10 11
3. Lay Length MA Visual, Meas. At the start of BHEL Specn./ Appd.|BHEL Specn./ Appd. |Log Book 2 -
the process Data sheet Data sheet
1S-3975 & I1S-1554  |IS-3975 & I1S-1554
4. Coverage MA Measurement -do- -do- -do- -do- 2 -
5. Dia over armouring |[MA Measurement -do- -do- -do- -do- 2 -
2.7 |Outer Sheath Extrusion 1. Surface Finish MA Visual 100% - Free from Porosity, Log Book 2 -
Bulging,Burnt particles,
lumps, cuts &
scratches
2.Sheath thickness MA Measurement Sample 1S-5831 & 1S-1554 |1S-5831 & I1S-1554 Log Book 2 -
Data Sheet Data Sheet
3. Dia over outer MA Measurement Sample -do- -do- -do- 2 -
sheath
4. Marking MA Visual 100% 1S-1554 & BHEL 1S-1554 & BHEL Test Report (2 - Sequential marking shall
Specn. Specn. be done by printing
2.8 |Finished Cable 1. Routine Test CR Elec. & Meas. 100% 1S-1554 & BHEL 1S-1554 & BHEL Test Report |2 -
Specn Specn
2. Type & FRLS Tests |CR Elec., Phy & Meas.|One Drum per |-do-/Apprd.data -do-/Apprd.data Test Report (2 - Vendor's internal testing
size per Lot sheet sheet
3.0 [Final Inspection 1. Finish & Length MA Visual (See remark) BHEL specn. Free from Porosity, Test Report |2 1 One drum each for
1S-1554 Bulging,Burnt particles, Power & control
lumps, cuts & cablesin a Lot
scratches
PARTICULARS BIDDER/VENDOR
BHEL NAME
SIGNATURE

DATE

BIDDER'S/VENDORS COMPANY SEAL




) CUSTOMER PROJECT SPECIFICATION :
— TITLE NUMBER :
H”[l QUALITY PLAN |BIDDER/ : QUALITY PLAN SPECIFICATION :
VENDOR NUMBER PED-507-00-Q-002, REV.03 TITLE
SHEET 5 OF 5 SYSTEM ITEM :PVC POWER & CONTROL CABLE SECTION VOLUME Il
COMPONENT/OPERATION |CHARACTERISTICS |CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD
CHECK Pl W]|V
2 3 4 5 6 7 8 9 10 11
2. Dimension MA Measurement As per IS Appd.Data Sheet/  |Appd.Data Sheet/ Test Report |2 1 -
1S-1554 & 1S-1554 &
1S-10810 1S-10810
3. Armouring - MA Visual & Meas. As per IS -do- -do- -do- 2 1 -
Coverage No.of
Wires/Strips
4. Marking/Colour MA Visual -do- -do- -do- -do- 2 1 -
Coding
5. Acceptance Tests |CR Phy & Elect. Tests |As per IS -do- -do- -do- 2 1
FRLS Tests
6. Type & FRLS Tests |CR Measurement (SEE REMARK) BHEL Specn. BHEL Specn. -do- 2 1 - Type Test shall be witnessed
Apprd.Data Sheet  |Apprd.Data Sheet on one size (sample) of every lot
for control cable.
Type Test shall be witnessed
NOTES:- on one size (sample) per type
(A) JOINTS IN WIRE SHALL BE AS PERMITTED BY IS / BHEL SPECIFICATION. VENDOR TO CERTIFY THE SAME. (CU/AL conductor) of every lot for
(B) NO REPAIR OF CORE INSULATION PERMITTED | Power cable.
©) CABLE ENDS SHALL BE SEALED AS PER VENDOR'S SPECIFICATION.
(D) PURCHASER SHALL HAVE RIGHT TO WITNESS THE SPARK TEST AT CORE STAGE
(E) RECORD OF RAW MATERIAL, PROCESS & ALL STAGES SHALL BE CERTIFIED BY VENDORS QC. AND ARE LIABLE TO AUDIT CHECK BY PURCHASER.
(3] FILLERS/DUMMY CORES ETC. SHALL BE AS PER APPROVED DATA SHEET | | |
(G) WHEREVER EXTENT OF CHECK FOR STAGE IS MENTIONED AS 'SAMPLE' & NOT DEFINED IN QP, THE SAME SHALL BE AS PER VENDORS SAMPLING PLAN.
(H) VENDOR SHALL FURNISH COMPLIANCE CERTIFICATE TO THE INSPECTION AGENCY CONFIRMING THE PACKING AS PER IS/ BHEL SPECIFICATION.
LEGEND : P:PERFORMER W:WITNESSER  V:VERIFIER 1-BHEL  2-VENDOR  3- SUB VENDOR CHP: CUSTOMER HOLD POINT WHICH WILL BE DECIDED AT CONTRACT STAGE.
PARTICULARS BIDDER/VENDOR
BHEL NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL




CUSTOMER : PROJECT SPECIFICATION :
TITLE NUMBER :
H”[l QUALITY PLAN [BIDDER/ QUALITY PLAN SPECIFICATION
VENDOR NUMBER PED-507-00-Q-004, REV.02 TITLE
SHEET 1 OF 5 SYSTEM ITEM :INSTRUMENTATION CABLES SECTION VOLUME lII
SL. |COMPONENT/OPERATION|CHARACTERISTICS |CAT. TYPE/ EXTENT OF |REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD
CHECK P|lW|V
1 2 3 4 5 6 7 8 9 10 11
1.0 |RAW MATERIAL
1.1 |PVC Compound(for insulatiof 1. Physical properties |MA Physical Tests Sample Relevant Standard/ |Relevant Standard/ |Log Book/ 32 |- 2
and sheath) Appd. Data Sheet/ |Appd. Data Sheet/  |Test Cert.
BHEL Specification |BHEL Specification
2. Elec.Properties MA Electrical Tests  [Sample -do- -do- -do- 32 |- 2
(insulation)
3. FRLS Properties CR Environmental Sample -do- -do- -do- 32 |- 2
(outer sheath)
1.2 |Galvanised steel wire/strip |1. Phy.and Elec. MA Physical & Sample* Relevant Standard/ |Relevant Standard/ |-do- 32 |- 2 * Sample from each
Properties Electrical Tests Appd. Data Sheet/ |Appd. Data Sheet/ Batch/Lot as per 1S-3975
BHEL Specification |BHEL Specification Annexure-A
2. Dimension MA Measurement -do- -do- -do- -do- 32 |- 2
3.Galvanization Quality [MA Galv.Tests -do- -do- -do- -do- 32 |- 2
1.3 |Copper Rods/ 1. Physical Properties |MA Physical Tests -do- Relevant Standard/ |Relevant Standard/ |-do- 32 |- 2
Wires Appd. Data Sheet/ |Appd. Data Sheet/
(For conductor/ drain wire) BHEL Specification |BHEL Specification
2.Electrical properties [CR Electrical Tests  |-do- -do- -do- -do- 32 |- 2
1.4 |Fillers 1. FRLS Properties CR Chemical/ Environ.|-do- -do- -do- -do- 32 |- 2
test
1.5 |Screen 1. Dimension MA Measurement -do- Appd. Data Appd. Data TC&IR 32 |- 2
Sheet Sheet
BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE

DATE

BIDDER'S/VENDORS COMPANY SEAL




(F7Ts 7 ) CUSTOMER : PROJECT SPECIFICATION :
ﬂ”[[ TITLE NUMBER :
QUALITY PLAN [BIDDER/ QUALITY PLAN SPECIFICATION :
VENDOR NUMBER PED-507-00-Q-004, REV.02 TITLE
SHEET 2 OF 5 SYSTEM ITEM :INSTRUMENTATION CABLES SECTION VOLUME Il
SL. |COMPONENT/OPERATION|CHARACTERISTICS |CAT. TYPE/ EXTENT OF |REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD
CHECK P W \%
1 2 3 4 5 6 7 8 9 10 11
2.. Mech. Prop. MA Mech test -do- MFRS. STD. MFRS. STD. TC&IR 32 |- 2
2.0 |IN PROCESS
2.1 |Wire Drawing , Tinning and |1. Physical, Electrical, |CR Phy.&Elect. Tests |Sample Relevant Std./ Relevant Std./ Log Book 2 - 1
Annealing surface finish Visual & Meas. BHEL Specn. BHEL Specn.
& dimension
2. Chemical test for CR Chemical Test Sample -do- -do- -do- 2 - - (Applicable only for tin-coated copper conductor
Tinning (Persulphate test) and drain wire)
2.2 |Stranding of wires 1. No.of wires MA Counting Sample Relevant Standard/ |Relevant Standard/ |-do- 2 - -
Appd. Data Sheet/ |Appd. Data Sheet/
BHEL Specification |BHEL Specification
2. Sequence, lay length[MA Visual, Meas Sample Relevant Standard/ |Relevant Standard/ (-do- 2 - -
& Direction Vendor's Spec. Vendor's Spec.
3 Surface Finish MA Visual Sample -do- -do- -do- 2 - -
4.Dimension MA Measurement Sample Relevant Standard/ |Relevant Standard/ (-do- 2 - -
Appd. Data Sheet/ |Appd. Data Sheet/
BHEL Specification |BHEL Specification
2.3 |Core Insulation 1. Surface finish MA Visual 100% - Free from bulging -do- 2 - 1
(No repair permitted) burnt particles
lumps, cuts &
Scratches.
2 Insulation thickness [CR Measurement Sample Appd.data sheet/  |Appd.data sheet/ -do- 2 - -
Relevant Std. Relevant Std.
PARTICULARS BIDDER/VENDOR
BHEL NAME
SIGNATURE

DATE

BIDDER'S/VENDORS COMPANY SEAL




CUSTOMER PROJECT SPECIFICATION :
(EEETE TITLE NUMBER :
Hf/[l QUALITY PLAN  [BIDDER/ QUALITY PLAN SPECIFICATION :
VENDOR NUMBER PED-507-00-Q-004, REV.02 TITLE
SHEET 3OF 5 SYSTEM ITEM :INSTRUMENTATION CABLES SECTION VOLUME Il
SL. |COMPONENT/OPERATION|CHARACTERISTICS |CAT. TYPE/ EXTENT OF |REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD
CHECK P W \%
1 2 3 4 5 6 7 8 9 10 11
3. Concentricity # CR Measurement Sample Mfr's Std./Appd. Mfr's Std./Appd. Log Book 2 - 1 # To be checked at
data sheet data sheet starting & finish end of
Extruded Length
4 Dia over insulation MA Measurement Sample Relevant Standard/ |Relevant Standard/ (-do- 2 -
Appd. Data Sheet/ |Appd. Data Sheet/
BHEL Specification |BHEL Specification
5. Spark Test or Water [CR Electrical 100% Mfr's Std. Mfr's Std. -do- 2 - 1
Immersion test
6. Core identification ~ [MA Visual 100% Relevant Standard/ |Relevant Standard/ |-do- 2 -
Appd. Data Sheet/ |Appd. Data Sheet/
BHEL Specification |BHEL Specification
2.4 |Core pairing, screening 1. Pair identification MA Visual 100% BHEL Spec. BHEL Spec. Log Book 2 -
(provision of drain wire & appd. Data & appd. Data
& laying) sheet sheet
2.Wire size & MA Measurement 100% -do- -do- -do- 2 -
tape size
3.Test for CR Elect. Test 100% -do- -do- -do- 2 - 1
capacitance
4. Sequence of MA Visual meas Sample BHEL Spec. BHEL Spec. -do- 2 -
lay and lay & MFRs. Std. & MFRs. Std.
length
5. Screen overlap MA Measurement Sample BHEL Spec. BHEL Spec. -do- 2 -
& coverage
6. Dia over laid MA Measurement -do- -do- -do- -do- 2 -
up core
7. Continuity of MA Elect. Test 100% Sommmmeen No Discontinuity ---------- > -do- 2 -
drain & drain wire
with Screen
2.5 |InnerSheath Extrusion 1. Surface finish MA Visual 100% -- Free from bulging, -do- 2 - (Applicable for armoured cables)
burnt particles,
lumps cuts &
scratches.
2. Sheath thickness MA Measurement Sample BHEL Spec. BHEL Spec. -do- 2 -
& appd. Data & appd. Data
sheet sheet
PARTICULARS BIDDER/VENDOR
BHEL NAME
SIGNATURE

DATE

BIDDER'S/VENDORS COMPANY SEAL




CUSTOMER : PROJECT SPECIFICATION :
Eazrail TITLE NUMBER :
H/‘/[[ QUALITY PLAN [BIDDER/ QUALITY PLAN SPECIFICATION :
VENDOR NUMBER PED-507-00-Q-004, REV.02 TITLE
SHEET 4 OF 5 SYSTEM ITEM :INSTRUMENTATION CABLES SECTION VOLUME Il
SL. [COMPONENT/OPERATION|CHARACTERISTICS |CAT. TYPE/ EXTENT OF |REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD
CHECK P W |V
1 2 3 4 5 6 7 8 9 10 11
3.Dia over inner sheath [MA Measurement Sample BHEL Spec. BHEL Spec. -do- 2 -
& appd. Data & appd. Data
sheet sheet
2.6 |Armouring 1. No.of wires/Strips MA Counting At the start of|BHEL Specn./ Appd.|BHEL Specn./ Appd. |-do- 2 -
the process |Data sheet Data sheet
2. Lay Direction MA Visual -do- -do- -do- -do- 2 -
3. Lay Length MA Visual, Meas. At the start of|Rel. Std./ Rel. Std./ Log Book 2 -
the process |BHEL Specn./Appd. [BHEL Specn./Appd.
Data sheet Data sheet
4. Coverage MA Measurement -do- BHEL Specn./Appd. |BHEL Specn./Appd. (-do- 2 -
Data sheet Data sheet
5. Dia over armouring [MA Measurement -do- -do- -do- -do- 2 -
2.7 |Outer Sheath Extrusion 1. Surface Finish MA Visual 100% - Free from Bulging Log Book 2 -
Burnt particles,
lumps, cuts &
scratches
2.Sheath thickness MA Measurement Sample BHEL Specn./Appd. |BHEL Specn./Appd. (Log Book 2 -
Data sheet Data sheet
3. Dia over outer MA Measurement Sample -do- -do- -do- 2 -
sheath
4. Marking MA Visual 100% BHEL Specn./Appd. |BHEL Specn./Appd. |Test Report |2 - Sequential marking shall
Data sheet Data sheet be done by printing
2.8 |Finished Cable 1. Routine Test CR Elec. & Meas. 100% BHEL Specn./Appd. [BHEL Specn./Appd. |Test Report (2 - 1
Data sheet Data sheet
2. Type & FRLS Tests [CR Elec., Phy & Meas.|Sample * BHEL Specn./Appd. [BHEL Specn./Appd. |Test Report (2 - 1 * One Drum/Size/Lot
Data sheet Data sheet
PARTICULARS BIDDER/VENDOR
BHEL NAME
SIGNATURE

DATE

BIDDER'S/VENDORS COMPANY SEAL




T CUSTOMER PROJECT SPECIFICATION :
TITLE NUMBER :
H//[l QUALITY PLAN [BIDDER/ QUALITY PLAN SPECIFICATION :
VENDOR NUMBER PED-507-00-Q-004, REV.02 TITLE
SHEET 5 OF 5 SYSTEM ITEM :INSTRUMENTATION CABLES SECTION VOLUME Il
SL. |COMPONENT/OPERATION|CHARACTERISTICS |[CAT. TYPE/ EXTENT OF |REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD
CHECK P|lW|V
1 2 3 4 5 6 7 8 9 10 11
3.0 |Final Inspection 1. Finish & Length MA Visual (See remark) |BHEL specn./ Free from Bulging Test Report |2 1 - One drum ina Lot
Relevant Std Burnt particles,
lumps,porosity, cuts &
scratches
2. Dimensions MA Measurement Sample BHEL Specn./Appd. |BHEL Specn./Appd. |Test Report |2 1 -
Lengths Data sheet Data sheet/ test
procedures
3. Armouring - MA Visual & Meas. Sample -do- -do- -do- 2 1 -
Coverage No.of
Wires/Strips
4. Marking/Colour/ MA Visual -do- -do- -do- -do- 2 1 -
pair identification
5. Test for CR Elect. Test -do- test procedures/ test procedures -do- 2 1 -
screening
6. Acceptance Tests [CR Phy & Elect. Tests|As per IS @ |-do- -do- -do- 2 1
@: As per IS 1554 part-1 except flammability
test which shall be performed on one
sample only.
7. Type & FRLS Tests [CR Measurement Sample# BHEL Specn./Appd. |BHEL Specn./Appd. (-do- 2 1 - #1.Physical/ Electrical/ Mechanical/
Data sheet/ appd. |Data sheet/ appd.
TTP TTP standard technical parameters: One size of
each type[INDI.& OVERALL/ OVERALL] per
NOTES:- lot.
(A) JOINTS IN WIRE SHALL BE AS PERMITTED BY REL STD / BHEL SPECIFICATION. VENDOR TO CERTIFY THE SAME. 2. Flammability tests: one sample only.
(B) NO REPAIR OF CORE INSULATION PERMITTED
©) CABLE ENDS SHALL BE SEALED AS PER REL. STD./ BHEL SPECIFICATION
(D) RECORD OF RAW MATERIAL, PROCESS & ALL STAGES SHALL BE CERTIFIED BY VENDORS QC. AND ARE LIABLE TO AUDIT CHECK BY PURCHASER.
(E) FILLERS/DUMMY CORES ETC. SHALL BE AS PER BHEL SPECIFICATION | |
(F WHEREVER EXTENT OF CHECK FOR STAGE IS MENTIONED AS SAMPLES AND NOT DEFINED IN QP, THE SAME SHALL BE AS PER VENDORS SAMPLING PLAN AGREED BY PURCHASER
(H) VENDOR SHALL FURNISH COMPLIANCE CERTIFICATE TO THE INSPECTION AGENCY CONFIRMING THE PACKING AS PER REL. STD./ BHEL SPECIFICATION.
0] TICK APPLICABLE STANDARD W.R.T TO CONTRACTUAL REQUIREMENTS VDE/IS /IEC.
LEGEND : P: PERFORMER  W:WITNESSER V:VERIFIER 1- BHEL/CUSTOMER 2-VENDOR 3 SUB VENDOR CHP: CUSTOMER H(‘DLD P|OINT
PARTICULARS BIDDER/VENDOR
BHEL NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL




CABLE

RATING (KW / A) Nos. |« |, =
O LIDJ - ~l w
N wl|Z |+ s 1]
z 318]elz| 2
LOAD TITLE MAX. 1% o|>=|w|O|S|5| 25| LocaTion | BOARD S CONTROL | pEMARKS | LOAD N
NAME | conT. |5|8|alo|x|2|C| 2% NO. | SIZE | yos | 98| copE °
PLATE |DEMAND |<|Z I Y| El R CODE 5<
=z w|z n Q
MCR) [Z|5|Z|a|H|=[0| &0 %
Dlxlwn|>|L|lw]lo|l vn A m QN
1 2 3 salsle|7]8]9|10] 11 12 13 14 15 16 17 18 19

ANNEXURE-II

NOTES: 1. COLUMN 1 TO 12 & 18 SHALL BE FILLED BY THE REQUISITIONER (ORIGINATING AGENCY); REMAINING COLUMNS ARE TO BE FILLED UP BY PEM (ELECTRICAL)
2. ABBREVIATIONS 1 *VOLTAGE CODE (7):- (ac) A=11 KV, B=6.6 KV, C=3.3 KV, D=415V, E=240 V (1 PH), F=110 V (DC): G=220 V, H=110V, J=48 V, K=+24V, L=-24 V
. ** FEEDER CODE (8):- U=UNIDIRECTIONAL STARTER, B=BI-DIRECTIONAL STARTER, S=SUPPLY FEEDER, D=SUPPLY FEEDER (CONTACTER CONTROLLED)
N JOB NO. ORIGINATING AGENCY PEM (MAUX)
LOAD DATA PROJECT TITLE MARIB 400MW GTPS, PH-II NAME DATA FILLED UP ON
Hﬂ[l (ELECTRICAL) [SYSTEM AC SYSTEM SIGN. DATA ENTERED ON
DEPTT. / SECTION MAUX SHEET10F1 | REV.00 DE'S SIGN. & DATE
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