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ENCLOSURES:
1. ANNEXURE-I-— Typical Technical particulars of Instrumentation Cable.
2. ANNEXURE-II — Type, Acceptance and Routine Test procedure.

NOTE: Kindly note that supplier shall not be allowed to revise price bid, if there is no change in technical
speciﬁcations/qumziiljz from BHEL. Please comply with all clauses in the specification. Technical ‘No
Deviation’ format shall be duly stamped and signed along with technical offer. In absence of above, BHEL
presumes that there is no technical deviation.

In case any technical clarification is required, kindly email to yraow@bhel.in and mas@bhel.in, with a copy
to shanra@bhel.in and kms@bhel.in
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% INDENT SPECIFICATION OF TECH SPEC NO:
INSTRUMENTATION CABLES FOR CHP-VMAS | RRVUNL/ELEC/197

BHEL -ISG - |  SYSTEM ,2X660MW, STAGE-V, UNIT #7 AND 8,
BANGALORE SURATGARH SCTPS
SECTION I: SITE CONDITIONS
1.1 GENERAL SITE CONDITIONS
1. Owner / Purchaser :| Rajasthan Rajya Vidyut Utpadan Nigam Ltd.
(RRVUNL)
2. Engineer/consultant :| Tata Consulting Engineers Ltd (TCE)
73/1, St. Marks Road, Bangalore — 560 001
3 Project Title 1| 2 x 660 MW, Super-Critical TPS, Stage-V, Unit# 7 &
8 at Suratgarh, Rajasthan
4, Project location :| Prabat Nagar, Suratgarh, Sriganganagar district,
Rajasthan.
J Elevation (above Sea level) | 186 m (approximate)
6. Temperatures : Monthly basis :| Mean of daily max. 32.8 deg.C (in the month of May)
Mean of daily min. 17.6 deg.C (in the month of Jan)
P Temperatures : Annual basis :| Mean of daily max. 32.3 deg.C
Mean of daily min. 19.6 deg.C
8. Highest temperature recorded 1| 50 deg.C
9. Lowest temperature recorded 1| (-) 2.8 deg.C
10. Design temperature 1| 50 deg. C
11. Relative humidity :| Varies between 21% and 81%
12 Annual average rain fall ;| 312 mm
13. Annual mean wind speed : | 4 kmn/hr
Calculations for wind effect shall be in a) Basic wind speed = 47 m/sec
accordance with 1S:875-1987(Part-3) b) Factor K1 =1.07
taking into account the following c) Category of terrain = Category 2
d) K3 -—asperlS 875
14. Seismic data (As per IS: 1893 latest :| Zone 11, Designs & design coetficients will be based
issue) on IS 1893:2002
15. Nearest railway station :| Suratgarh JN
16. Nearest airport ;| Jaipur
1.2 POWER SUPPLY SYSTEMS
1.2.1 MYV System
: System Voltage ;] 6.6 kV £ 10%, 3 Phase, 3 wire
System Frequency 1| 50Hz+ 5%
Combined Variation 1| 10% (absolute)
System Fault level | 40 kA for 3s
System Earthing : | Non effectively earthed
Drives 161-1500 kW
1.2.2 LV System
System A.C voltage 1| 415V £ 10%, 3 ph, 3- wire
System Frequency .| 50 Hz + 5%
Combined Variation : | 10% (absolute)
System fault level | 50 kA for Is
System Earthing : | Solidly grounded
Panel space heater, lighting, AC . | 240V, Single phase
Control & Protection Supply
Drives up to 160kW
1.2.3 DC System
System Voltage 1| 220V, +10%, -15%, 2-wire
Fault level : | 20 kA
System Earthing : | Unearthed
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INDENT SPECIFICATION OF TECH SPEC NO:
INSTRUMENTATION CABLES FOR CHP-VMAS | RRVUNL/ELEC/197
BHEL - ISG SYSTEM ,2X660MW, STAGE-V, UNIT #7 AND 8,
BANGALORE SURATGARH SCTPS

SECTION I: APPLICABLE STANDARDS

All the Cables to be supplied under this specification shall be in accordance with the applicable section of the
latest version of the relevant Indian Standards, IEC publications and other standards as listed, except where
modified and/or supplemented by the specification. The design and testing shall follow the following

standards:

SL No. | Standard Deseription

1. IS: 8130 Specification for conductors for Insulated electric cables and
flexible cords

2. [S: 3975 Specification for mild steel wires, formed wired and tapes for
armouring of cables.

3 IS: 10810 Methods of testing of cables

4 [S: 1554 Part-1 Specification for PVC insulated (Heavy duty) electric cables for
working voltages up to 3.3 KV and including 11 KV

5 IS: 5831/84 Specification for PVC insulation and Sheath of Electric Cables

6 IS: 3961 Recommended current ratings for cables

7 IEC-60189-2 Low frequency cables and wires with PVC insulation and sheath
Cables in pairs and triples.

8 Class I3 of Swedish standard | Flammability Tests

SENSS-424-1475,IEC-60332
Part 1, IEEE 383, [S-10810
Part-53, IS 10810 Part-61 &
62 (Category-A),

9 ASTMD-2843, FRLS Tests
ASTMD-2863,
IEC-60754 Part-1

10 BS EN ISO 4892-2 Ultraviolet test
11 IS: 10418 Specification for Drums for Electric cables
12 Indian  Electricity  Rules, | -

1956 Chapter 10

L

This above list is not exhaustive. Standards not listed above but are applicable also to be followed to meet the
requirement.
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BHEL - ISG
BANGALORE

INDENT SPECIFICATION OF
INSTRUMENTATION CABLES FOR CHP-VMAS
SYSTEM ,2X660MW, STAGE-V, UNIT #7 AND 8,
SURATGARH SCTPS

TECH SPEC NO:
RRVUNL/ELEC/197

SECTION III: SCOPE OF WORK

Design, manufacture, testing and supply of the following:

1. Individual & Overall Screened Cable (Type-F):
The instrumentation cables shall be 1100 V grade, Annealed, tinned stranded copper conductor, 0.75
sq mm , twisted into pairs, PVC insulated , individual & overall screened with Aluminium Mylar tape
& drain wire, inner PVC sheathed, GS wire armour as per IS 3975 and IS 1554 part-1 and overall
sheathed with FRLS PVC, generally conforming to [S:1554 part-1 and as per Annexure-1.

SL No.

ITEM DESCRIPTION QTY in Meters

1

4Px0.75 Sq.mm ,F-Type, Instrumentation Cable 25000

Note: Above quantity may vary during detail engineering. Unit rate shall be furnished for all items.
For variation in quantities, unit rate shall be applicable.

Bidder to submit the following along with the bid:
i, Price schedule shall be submitted strictly in the format given.
ii. Separate list of deviations, if any.
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SECTION IV: TECHNICAL SPECIFICATION

All the instrumentation cables shall be Armoured, twisted, shielded multipair, pre fabricated, flame
retardant low smoke (FRLS) type. The Cables shall be provided in non-returnable drums. The drum
length shall be 1000m (+/-5%).

All instrumentation cables covered in this specification shall comply with S 1554-1, 1S-694,1S-8130,
[S-5831, 1S-3975,]JEEE-383,SEN 4241475 CLASS F3,IEC-332 Part-I, ANSI MC 96.1, 15-8784, IS-
10810 (latest editions) and its amendments read along with this specification.

The conductor shall be of minimum 0.75-sq.mm size, high conductivity, and multi-stranded copper for
all types of instrumentation cables. :

The colour of inner and outer sheath shall be black PVC compound. Fillers in multiple conductor
cables shall be flame retardant and moisture resistant. Cable accessories such as harnessing
components, markers, bedding, cable jointer, binding tape ete. shall also have flame retardant quality.
All instrumentation cables shall be provided with overall shielding. However, multi-pair cables
carrying analog signals shall be provided with individual pair shielding in addition to overall shielding.
Individual Shielding shall be of Aluminium mylar tape of minimum 0.028 mm thickness with a
minimum overlap of 20%. Overall Shielding shall be of Aluminium mylar tape of minimum 0.055 mm
thickness with a minimum overlap of 20%.

Separate drain wires for individual pair shield (wherever applicable) as well as overall shield shall be
provided. Drain wire shall be of stranded Annealed tinned copper of size/No. of strands 0.75sq.mm/7
strands.

A pair of two insulated conductors twisted together designated alphabet ‘p’ printed on a binding tape at
200 mm interval

Maximum length of lay in the finished cable shall be 120 mm.

. The outer sheath of the instrumentation cables shall meet the following minimum requirements:

a. An Oxygen index of not less than 29% and a Temperature index of not less than 250deg.C as
per ASTMD-2863.

b. Maximum acid gas generation by weight as per [EC-754-1 shall not be more than 20%.
Smoke Density Rating shall not be more than 60% during Smoke Density Test as per
ASTMD-2843. The results of smoke density test shall be plotted on a curve indicating light
absorption vs. time as per ASTMD2843. The average area under the curve (smoke density
rating) shall not be more than 60%.

d. The finished cable shall pass the flammability test as per IS: 10810 part-53,
IEC-60322-1 and IEEE-383. In addition, it shall also pass flammability test as per Class F3of
Swedish Standard SEN-424-1475.

e. Cables shall pass the Ultraviolet tests as per BS EN [SO 4892-2

Element identification shall be as per IEC-60189-2.

Core wrapping shall be by non-hygroscopic material by taping or by extrusion.

Rip cord shall be non-metallic under the core wrapping.

All instrumentation cables shall be suitable for continuous operation at 70deg.C. The cables shall be
suitable for laying in wet or dry locations in trays, conduits, ducts, trenches and underground buried
installations.

The capacitance unbalance between any two pairs shall not exceed 400pF for 500m length of cable.
Minimum insulation resistance per km shall be 500 mega Ohm.

Mutual capacitance of any pair of conductors shall not exceed 120 nF/km.

Minimum Cross Talk attenuation (min) at 0.8 kHz shall be 60 dB.

Maximum attenuation at 1.0 kHz shall be 1.2db/Km.
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INDENT SPECIFICATION OF TECH SPEC NO:
Zaes INSTRUMENTATION CABLES FOR CHP-VMAS | RRVUNL/ELEC/197

BHEL - ISG SYSTEM ,2X660MW, STAGE-V, UNIT #7 AND 8,

BANGALORE SURATGARH SCTPS

20. The supplier shall furnish all documentary evidence including cross-sectional drawings. test
certificates to substantiate the suitability of cables offered for different applications.

21. Manufacturer’s name, year of manufacture, type of insulation, number of pair, cable size, Voltage
grade, Type of cable ( ie. F), and “FRLS" shall be embossed on outer sheath of cable in every | mtr
interval and Customer name (ie. BHEL-ISG) and “RRVUNL’ shall be embossed on outer sheath of
cable in every 1 mtr interval. Also, sequential length marking shall be embossed on outer sheath of
cable in every 1 mtr interval.

22. Manufacturer’s name, year of manufacture, country of manufacture, number of pair, cable size,
Voltage grade, Type of cable ( ie. F), length of cable, direction of rotation of drum and gross weight
shall be marked on drum.

ISSUED BY : PE-ELEC REV : 00 DATE OF ISSUE : 11-Sep-2019 SHEET 6 OF 8




| HIUY B 0 |
INDENT SPECIFICATION OF TECH SPEC NO:
‘ INSTRUMENTATION CABLES FOR CHP-VMAS | RRVUNL/ELEC/197
BHEL - 1SG SYSTEM ,2X660MW, STAGE-V, UNIT #7 AND 8,
BANGALORE SURATGARH SCTPS

SECTION V: INSPECTION AND TESTING

Instrumentation cable shall be tested at manufacturers work in presence of BHEL/RRVUNL representative as
per approved QAP. QAP hall be submitted by Bidder for approval by BHEL/RRVUNL.

Inspection notice shall be issued fifteen (15 days) in advance along with internal (manufacturer) TCs.

All materials, components covered under this specification shall be procured, manufactured, inspected and
tested as per approved Quality plan only.

TESTS:

All tests shall be conducted as per attached ANNEXURE-2, bidder shall submit the signed and sealed copy the
same.

. U.V Radiation Test: The bidder shall furnish the type test report carried out in within last five years
of the date of bid opening. The report should be for the test conducted either in government
approved third party laboratory or witnessed by client (such as major utilities/ industries) on
identical/ similar cables to those ordered under this contract.

In case bidder is not meeting the above requirement or in case type test report is not found to be
meeting the specification/ relevant standard requirements, then bidder has to conduct the above test
without any commercial implication to BHEL.

2. Cables/other consumables consumed during the inspection/testing shall be in bidders account, no
separate charges are applicable for the same.
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m INDENT SPECIFICATION OF TECH SPEC NO:
INSTRUMENTATION CABLES FOR CHP-VMAS | RRVUNL/ELEC/197

BHEL - ISG SYSTEM ,2X660MW, STAGE-V, UNIT #7 AND 8,

BANGALORE SURATGARH SCTPS

SECTION VI: DOCUMENTATION

The following documentation shall be submitted to BHEL at different stages of the Project. In preparing and
submitting the documentation, the requirements given in subsequent clauses shall be strictly adhered to.

Sl. No. | Deseription Category No. of
copies

I Data sheet & Cross section details and QAP For approval 4

2 De-rating factors for various conditions For review 4

3. Type Test Certificates/Internal test report For review/Inspection 4

4, Packing/drum details For information 4

5 Storage instructions for long period storage For information 4

6. Erection instructions For information /distribution 10

7. Final Documents includes Catalogues, Operation and | For Distribution 10
Maintenance manual , Inspection report ,data sheet ,
test certificate, QAP etc

Data to be furnished by the vendor after the award of contract
1.0 Construction details including type of material used and thickness of each material for each type of

cable in a tabular form.
2.0 Instruction Manuals
i.  Two (2) numbers of copies of instruction manuals, descriptive bulletins etc. shall be furnished prior to
dispatch of cables. The manual shall include amongst others, the following particulars.
ii.  General information.
iii. Principal technical data.
iv.  Description of insulation, sheathing and screening. This should include data on resistance to attack by
chemicals, fungus, termites, rodents, water and ultra-violent radiation.
v.  Installation and termination instructions.
vi.  Type test certificates for all types of cables included in the order and special tests on FRLS/FS cables.
3.0 Test Certificates.
+4.0 Any other information specifically called for by PURCHASER or ENGINEER subsequent to order.

Notes:
i,  All drawings, documents and catalogues shall be available in soft copy.
ii.  Manually prepared drawings are not acceptable
iii. For all technical tables, diagrams, calculations, results, drawings, test data and scales adopted in the

design the standard international unit system (SI) as per International Organization for Standardization
(1SO) shall be unitformly employed.

iv.  All engineering documents and drawings shall be of international A series size, i.e., of A0, Al, AZ, A3
and A4.
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ANNEXURE -1 : Typical Technical
Particulars Of Instumentation Cable

Pagalin

Techniral Pardatlars of Instrumentation CGables(Type F)

SNe. | Partionlars Vaic 2P7 X 0.5 S, i APE 205 Sigmm.
i fanulavturer’s name - ~ ~
2 Refurenes design standagds D, 260k Lo 15+ L334 1780, 15-694 /970, \S-0100 /84, 155001 Jitd, 15
’ ASTMD-2663, [EC-60754- L IEC-G .
s B3, 15 L0 10 Pant-500, 1S 10BIQ part-GE & part-a, Cat-A and tlis data
sheet
3 |Conduciorsive i} mm 0.5 I L5
4 Rareed Yoltge v 1100V [RMS] aperation voliaps
3 Humher of paits o 2 %
& ol m}mH i L Yo Suitabli for Both Earthed and U Earthed Systen
& unearthed o
7 |Condustor
it} zrind High conductivity Annzaled Tinned capper ol Classd
B Reference Standand ] 15:8130
<] Grade Elegtroivtic
i} Nooobstromis e 7
<} Dinmeter of sizands [penk) 0.3
1] Approy. dla of comductnr mmj | =
Crss Sestion area Hi U 0.5
M T l;,uudu.;mr vesistanee per i at shat Th 0 240
SO0 Loep resistance) e S
f tnsulatian
ap Reference Sandand I5 3831 )
Bl Materisd comypostiton = Extrided PYC Type A
¢ Minimum thiekness mm .63
i Mem, Thickness mm o (1]
u) Max thickness nym Minimun tijekness mentioned in above shall he maintained
1) Minimim volome resistiviy as poe 15 541 Qb em 1x10°13 2t 20°C & 1 x 10”10 70°C
pb Dielectric constant 0 Jtos
) Thie insuladon will withstand sandustor -
uperating temg. af 70°C Vs
1} Cere dameter including insulation (Approx.) mn
.58 2,58
9 Core loying
wWhethur cares are wisted. - Yos
I3} dlarsirnum lay of twist e 120 ntng £ 300, 9 1 18 Tawiac } {As per Specitivatian sl No RRVUNL/ELEG006 4:!_-‘4‘0-‘)}
e
10 [individual Shield |
o] Material Aluminium Mylar tape
b Thickness of tape: 18 {28 microa)
<) Coverage/ Overlap il I Caverage; 20055 Overbipping{Min.}
1 Moize interfrenve betger than ih 60 dB
L1 (Drain wire lor pudividual shield
1] Reference standand - e, oy per IS 5130 = ]
D} Size/ Moo of strands sy mmy na, 0.359.mm / 7 strand
) Material ATC
d] Hesistagee of drain wire per v ac 20 dop il oliny Less than 30 Ohim /K
12 laveral) shield |
1] Material . Musniniuin Mylar tape
b} Thickness ol tapue N min {55 micron)
] Coverage fverlap "t L0, Coverage; 20%% Uverdappiag (Min.]
A} Noise ipterference heer than ih [RE
13 |Drain wire for overall shield |
A Reterenee standard : Gen. asper 153130
by Size/ Noof strands e, mit/ e ) BSsqman /7 snand
i) Material - i Al
o) Resisiance por Km at 2000 Olm/ kin Less than 20 Oiun /L
b [Fillers if applicalile

te provided
iiller siall be same as

Yes (Happlicable}) Flame recardant and muesture
whire ever recastary atmanufactie's ton [material of
inner sheath)

W
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Techleal Par

sof nstrumaentation Cables(Type F)

SN0, Partiulars uit 2Pr % 0.5 S, | AP i 0.5 Sg.mm.
flip Cord Non mueaiie ripoord shall be provided under inner sheath
15 [mnersicath
) Sateral, type and stanstard Fstruded PVCATL /71505831 o
b} Whuther FRLS = ] HO_
e * ) k
led ] Methoad ol applicating = By Exrration
o) Thickness {min) i 03 =
16 [Areo iy i Gatvanised Steet
) Magerml, Raund wirg 5
b) Mintmuim Coverags h pliis
o) Mothol of jaincg Welding ur 8
o] Breaking load af joint - Gk s pee £5 7
Size [approx} s
s armuonr fAppres.)
17 |Dwier sheath
1) Iior‘\vr:nc-: srandaril = [ cad
1) Maturial wledl PVCSTL with FRLS Properties {Re o to water WY radiation & Fungus,)
< Mintma Unichineas mi 1.4 ] 140
o) Calendated dia under sutersheath ik
o) Ox 1 indey (as per ASTMD 28671} o Not less ehan 2956
1] Temperature index (i Jeg, Cas ey Hot loss than 250 dop €
1) Masiniuen achl s t Staximum 2070
i} Mugimom smoke deasity v Ui Maximum
1 Colonr af auter sheath Blasi
18 phinoverlafd-up cove [Approw mp Lt
19 [Dia under armeur {Approx.) 14,07
40 | DiaabevearmouriApproy.) 1507
Overnlt dinmeter af cabie e 135
Taleranes an overall diametor nin timm
Welphe of
conductoe including diaip wire (Appros Kas / ki 0 55
PYE {insulatlon, sheath & lilters) (Approx.) Kax /km 140 190
Senourfdppros.) Ry / ki in2 296
Cabile (approx.} Ko / e \70 B T
24 |Cable parinnters st 20°C(+ /-3 dea, €)
1) Conductop vesistanee (nax)(loap Resistnce) | Ohm/ ke 48

1) lnsalation resistance (mind Bi-i2hin 500 3 shns /i 207 € {in)
o} Mungal capaditance a BIKH: {max) [IRFA T 124
o) Crass talk at 0.8KH2 (inin] dit (1]
] Arennation ac b Kidz (maxg 487 ki 1.2
1} Charavteristic appedence mazx, Diun el . 320
1) M. capacitanee upifance bfw any uvo
pains for SO0 mte length af eabie Mo czpacitanee unbalages will be equals ba 400 pi/S06 pucten
Cantinuees opemating temp, [des dew 70
Whether complete cable Flame reaavdant as per = Vs
15108 1) Pare- 81 & 62 {Cak

| 27 |Whether camplete cablo p - e
Chintaey testas per Yiex
L0810 ifaree 53, 1EC-60337

m I

1) bengrh ol Yex

b} FRLS ma

Prnvided atevery §mts on e sheath

©) Favh core of the par numbe

Mot Apphicable

] Conductor idenezfication details for pairs

er Anitesure
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Technfeal Pavriculacs of Instevmentation Cables(Type F)

5.0, Partculars Line 27 x 0.5 Sqamm, APr x 0.5 Sgamim, ]
o} Details of cabie markings =
29 | sliage |
) Tigh valtage test/ Dicleetie Swength |
i} Voltage (KV), Core - Core Iy ms) &
1) Duation min 3
] High Valtage west [ =
i1 Voltaye (KV), Core - Screen 1i¥irms) @é—f_l _i 3 l
i) Bipation i (’)]<
apee to-direct current test 3 ﬂ
Wirftaga Ky 12
Duyation hrs 244 i
40 JMin hending radius mm 12 times Overall dlamocer
41 jOvality 3t any ross section mm ot more then | mm
32 Padationof dia through aut cabl lenyxh 7 2imm
33 JCable cross-sectional deweings for each type of Yes
cuhle i hed ;
B [ Length ol singe ca in o dpm M 1081 1000
it} Marking on drum - .
The devn shall be marked up with the foilawing information: Reference standard,
- ! o of calile amd volt, ade, wimbier of palrs, cross-sectlanal
bepth of cable on drum, nupther of teapths ondoim (0 more than
ane] directicn of rotatinn, approxinate gross weighs covminy aned year of manuficture
LI
Tt} Seasooted waand dvng provided - Yo
iv) Botit ends of cable te be sealeil with - PVE/
fubher caps to prevent water/ moisture ingross Yus
Kt | 691
w1} Netweluhi (appros.| h ' 00t
35 |Type test procedises as pro BHEL Tedhnical Yos
Spee, sl other relevant stamdards sndosed,
36 |Anu wermite % rodent rest Vo
37 1V radiadan test shall be camluted as por 48 N 150 4892-2 for 14 days.
Uhuaviniet wst -
Two coves shall be wwisted together w lormea pairamd polyestrr binder fape
1] dusignated by alplshet"p" within every 200 nyn interval shall be appiivd over vinth
pair
Hinder tape over gach pair
39 Drum dength tederancs{ ) ] 5%
10 [ Mandatory Spare Drign (500 M) far cach size BHEL will handover at end of te contract
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DESIGN CALCULATIONS FOR LV
CABLES SELECTION ANDSIZING

DOC. NO. PE-DC-392-507-E002

REVISION NO. 07

DATE 16-08-2014

SHEET 44 of 49

DATA SHEET-C
SCREEN CONTROL CABLE

—_

Type of cable

FRLS SCREENED CONTROL CABLES

2 Standards Applicable
A 15-1554-1 General Construction & tests for cables.
fggg%;?;;:?f’ Flammability Tests
ASTMD-2843,
@ ASTMD-2863, FRLS Tests
[EC-754 Part-1
3 Voltage grade 1.1 kV
4 CONDUCTOR
Material High conductivity multi stranded annealed tinned
Copper
Conductor size 0.5 sq. mm. (7/ 0.3 mm.)
Conductor size for PA system (1)0.75 sq. mm. (strands dia 0.193 mm, no. of
strands as per cross section area)
(2) 0.5 sgq. mm. (strands dia 0.193 mm, no. of
strands as per cross section area)
5 INSULATION
Material PVC Type A as per IS- 1554 Part-I & 1S- 5831
Application Extruded
Insulation thickness(Nominal) 0.6mm
6 ARMOURING
Material Galvanized steel round wire/ strip as per 1S-3975
& 15-1554 Part-1
Minimum coverage 90%
Breaking load of joints 95% of normal armour
Methad of jointing Welding
7 LAYING OF CORES
Min. number of twist per Metre | 20
for paired cables
Maximum lay of individual | 50 mm
twisted pair
9.0 | INDIVIDUALLY SCREENED
a) Material Aluminium-Mylar tape
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b) Coverage 100%

c) Qverlap Minimum 20%

d) Min. thickness (Micron) 28 micron

10.0 | OVERALL SCREENED

a) Material Aluminium-Mylar tape
b) Coverage 100%

c) Over lap Minimum 20%

d) Min. thickness (Micron) 55 micron

11.0 | DRAIN WIRE

To be provided separately for individual pair shield (wherever applicable) and overall shield.

a) Material Annealed tinned copper drain wire
b) Size 0.5 sq. mm.
12.0 | BEDDING
a) Material Flame retardant Mylar tape
13.0 | INNER SHEATH
a) Material Extruded PVC Type ST1 as per IS- 5831
bh) Whether FRLS No
[9) Fillers Acceptable
d) Material of fillers Same as inner sheath
e) Method of application
i) | With fillers Pressure / Vacuum Extrusion
i) | With out fillers Pressure Extrusion
f) Inner sheath Thickness As per 1S-1554 Part-1
14.0 | FILLERS
a) Fillers Acceptable, only if Flame Retardant & Moisture
Resistant
15.0 | OUTER SHEATH
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a) Material Extruded PVC Type ST1 as per IS- 5831
b) Thickness As per 1S-1554 Part-1
c) Application Extruded
d) Colour Black
e) Whether FRLS YES
f) Other properties The sheath shall be resistant to water, UV
radiation, fungus, termite and rodent attack
16.0 | FRLS/ FLAMMABILITY TESTS
a) Oxygen IndeX 29% Minimum as per ASTMD 2863
b) Temperature Index 250 °C Minimum as per ASTMD 2863
c) Acid gas generation less than 20% by weight (As per IEC-754-1)
d) Average area under | Not more that 60% (As per ASTMD 2843)
curve(Smoke density rating)
e) Flammability Test Cable shall pass test under fire condition as pep
10810-Part-53
Cable shall also pass test under fire condition as
1S-10810-Part-61 & 62.Category group shall
considered as Category 'A’. The finished cable s
pass flammability test as per IEEE-383.
f) UV Radiation Test (As per BS EN | yes
1SO 4892-2
g) High Voltage Test, AC & DC
Tests Core to core & Core to As per 1S-1554 (Part-1)
shield
h) Anti-fungal, Anti-rodent and yes
Termite repulsion Test
17.0 TOLERANCE ON OVERALL + 2mm max.
DIAMETER
18.0 | VARIATION IN DIA & | Not more than 1 mm.
OVALITY AT ANY CROSS-
SECTION
19.0 DRUM LENGTH
a) Standard drum length 1000 metres upto 12P
500 metres above 12P
b) Tolerance on drum length +5%
20.0 | MARKING
a) Marking provided on outer | Cable size (cross section area and no. of cores)

sheath

and voltage grade @ 1m (by embossing)

Type of insulation, Type of inner & outer sheath
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embossing)

e.g. "FRLS” etc, @ 1m (by embossing)
Manufacturer’s name and/ or trade name, and
year of manufacture @ 1m (by embossing)
BHEL-TISGand '‘RRVUNL" @1m (by embossing)
Progressive sequential

marking @ 1m (by

STANDARD CABLE PARAMETERS FOR INSTRUMENTATION CABLE

Parameter

0.5 mm2 (IS & OS) type-F

0.5 mm2 (OS) type-G/ 0.75
mm2 (0S) type-G

Mutual Capacitance (max.) at
0.8 kHz, nF/Km

Data shall be furnished after
finalization of order

Data shall be furnished after
finalization of order

Conductor Loop Resistance
(max.), Ohm/Km

Data shall be furnished after
finalization of order

Data shall be furnished after
finalization of order

Insulation Resistance (min), M
Ohm/ Km

500

>

500/500

Cross Talk attenuation (min) at
0.8kHz, dB

Data shall be furnished after
finalization of order

Data shall be furnished after
finalization of order

Characteristic impedance
(max.) at 1 kHz

Data shall be furnished after
finalization of order

Data shall be furnished after
finalization of order

Attenuation (max.) at 1 kHz
db/Km

Data shall be furnished after
finalization of order

Data shall be furnished after
finalization of order

Note:

1. Cable parameters indicated above are at 20 degC (+/- 3 degC)




ANNEXURE-2

TYPE, ACCEPTANCE & ROUTINE TEST PROCEDURE

S.No. |Test Description Reference documents for test procedure TEST CONDUCTION
REQUIRED AS

Test for Conductor:-

1 Annealing Test (Before stranding) IS: 10810 Part -1 & IS: 8130 T,A(M

2 Resistance Test at 20 Deg.C IS: 10810 Part -5 & IS: 8130 TAR

3 Tin coating test (for tinned copper) IS: 10810 Part -4 & IS: 8130 T

4 Diameter test IS: 10462 Part -1 T
Physical Test for PVC insulation & PVC
sheath:-

5 Test for thickness 1S: 10810 Part-6, 1S:1554 Part-1, 1S:694 & BHEL Spec. [T, A

as per Approved Data-sheet

6 Tensile strength & Elongation test (Before & IS: 10810 Part-7 & IS: 15654 Part-1 T,A
After Ageing)

7 Ageing in air oven IS: 10810 Part -11 & IS: 5831 T

8 Loss of mass test IS: 10810 Part -10 & IS: 5831 T(**)

9 Hot Deformation test 1S: 10810 Part -15 & IS: 5831 T(*)

10 Heat Shock test 15: 10810 Part -14 & |1S: 5831 T

11 Shrinkage test 1S: 10810 Part -12 & 1S: 5831 T

12 Thermal stability test IS: 10810 Part - 60 & |S: 5831 T

13 Bleeding & Blooming fest I1S: 10810 Part - 19 & I1S: 5831 T

14 Volume resistivity 15: 10810 Part - 43 & 1S: 5831 T

15 Cold bend test 1S: 10810 Part - 20 & 1S: 5831 T

16 Cold impact test 1S: 10810 Part - 21 & 1S 5831 T

17 Colour fastness to water Appendix-A of 1S:5831, IS: 10810 Part - 18 T

18 Oxygen index test ASTM-D-2863, 1S:10810 Part-58 T, A

19 Smoke density test ASTM-D-2843, 1S:10810 Part-63 T, A

20 Acid gas generation test |IEC-60754 Part-1, 1S:10810 Part-59 T,A

21 Temperature index test ASTM-D-2863, 1S:10810 Part-58 T, A
Tests for filler

22 Oxygen index test ASTM-D-2863, 1S:10810 Part-58 T

23 Temperature index test ASTM-D-2863, 15:10810 Part-58 T
Acid gas generation test IEC-60754 Part-1, 1S:10810 Part-59 T
Tests for Al.mylar screen

24 Continuity test Plant standard T, A(*)

25 Shield thickness Approved data sheet T

26 Minimum Overlap Approved data sheet T

27 Noise interference test Approved data sheet T
Tests for Drain Wire

28 Annealing Test (Before stranding) 1S:10810 Part-1 & 1S:8130 T,A

29 Drain wire resistance with shield at 20 deg. C Approved datasheet T,AR

30 Tin coating test (for tinned copper) 15:10810 Part-4 & 15:8130 T,A

31 Diameter test Approved datasheet T

32 Continuity test Plant standard T
Tests for Armour

33 Dimensions of armour wire 1S: 3975 & 1S: 10810 Part-36 TA

34 Tensile Strength & % Elongation test IS: 3975 & 1S: 10810-37 Tl

35 Torsion test 1S: 3975 & IS: 10810-38 T,A

36 Winding test 1S: 3975 & IS: 10810-39 T, A

37 Uniformity of zinc coating test 1S: 3975 & 1S: 10810-40 T, A

38 Mass of zinc coating test IS: 3975 & 1S: 10810-41 T, A

39 Armour wire resistivity at 20 Deg.C 1S: 3975 & IS: 10810-42 T,A




S.No. |Test Description Reference documents for test procedure TEST CONDUCTION
REQUIRED AS
Tests for finished cable
40 Insulation resistance constant 1S: 10810 Part -43 & 1S: 5831/84, BS:5308 T, A
41 High Voltage test 1S:1554-1/88, IS: 10810-45 & Approved Data-sheet. T, R, A
42 Flame retardance test IEC-60332-1, 1S:10810 Part-61, 1S:10810 Part-62 T, A
(Cat-A)
43 Flammability test SEN 424 1475 (F3), 1S:10810 Part-53, IEC-60332-1, |T
|EEE-383
44 Noise interference test Approved data sheet T
45 Dimensional checks 15:10810 Part-6 & Approved data sheet T, A
46 a) |Mutual capacitance between core to core Approved data sheet / As per plant standard T, A
46 b) |Capacitance between core to screen As per plant standard T, A
47 Conductor Loop Resistance 1 Approved datasheet T, A
48 Cross falk test Approved data sheet / As per plant standard T,A
49 Attenuation test Approved data sheet [ As per plant standard TA
50 Characteristic impedance Approved data sheet / As per plant standard T,A
51 Maximum capacitance unbalance Approved datasheet T, A
52 Drain wire continuity test Approved data sheet / As per plant standard T
53 Rodent & Termite Repulsion test for outer Approved dala sheet / As per plant standard T
sheath
UV radiation test BS EN ISO 4892-2 T{=)

e

LEGENDS:

T=TYPE TEST

A= ACCEPTANCE TEST
R= ROUTINE TEST

Internal inprocess test report to be furnished.
Applicable for outer sheath only

This test shall be conducted on one sample for the entire contract and duration of these tests shall be 14 days

Type Test Certificate for multi pair Instrumentation Cable shall be submitted for review.




END USER : RRVUNL,CUSTOMER : BHARAT)

HEAVY ELECTRICALS LIMITED

PROJECT:ZX 660 MIW,Stage-V, Unit 7 & B Suralgarh-Project & Rasjastan

SPECIFICATION : SPECIFICATION FOR INSTRUMENT CABLE

NUMBER :

BIDDER/ SPECIFICATION TITLE - TECHNICAL SPECIFICATION
VENDOR BHEL DOC NO; FORINSTRUMENT CABLE
QUALITY PLAN
SHEET 10F35 SYSTEM ITEM :INSTRUMENTATION CABLES
SLo JCOMPONENT/OPERATION [CHARACTERISTICS |CAT. TYPE/ METHOD [EXTENT OF  [REFERENCE DOCUMENT ACCEPTANCE NORM FORMAT AGENCY  |REMARKS
NO CHECK OF CHECK CHECK OF RECORD =
P WV
1 2 3 1 5 & 7 [] 9 10 11
L0 [RAW MATERIAL
LU |PVE Compound(for insulation |1, Physical propertics |MA Physical Tesls  |Sample Relovant Slandard/ Appd. Data. |Relevant Standard/ Appd. Data - [Log Book/ Test|372 |- |2
and sheath) Sheet/ BHEL Specification Sheet/ BHEL Specilication Cert
2, Elee Peoperties
ENSULATEION Ma Eleetrlcal Tests  [Sample -do- ~do- -do-
3. FRLS Propuerties -do- 2l |2
(outer sheatl:) CR Enviconmental  |Sample -o- o
Aal- |2
1 Phy.snd Elec. Physical & Sample Relevant Standard/ Appd. Data |Relevant Standard/ Appd, Data |-do- = Sample from each Bateh/ Lol
Properties MA Elertrical Tests Sheet/ BHEL Specification Sheet/ BIEL Specitication
1.2 [Galvanised steel wine/strip 3/2 2
2. Dimensiun MA Measurement — |-clo- ~do- -do- ~do-
3 Galvanization MA Galv.Tests “da- “da- -do- -do- 3/2l- |2
Quality
yal- |2
1. Physical Peapertics | MA Physical Tests do- Relevant Standard / Appd. Data | Relevant Standard/ appd. Data - |-do-
13 [Copper Rods/ Wires Sheet/ BHEL Speafication Sheet/ BHEL Specification 2l |2
(For conduclor/ drain wire}
2. Electrical propertics |CR Eletrical do- -do- -do- ~clo-
3/2 2
1. FRLS Properlics Chemicaly -dlo- ~do- -do- “do-
14 [Fillers CR Environ. Test 32 2
1. Dimension
15 |Scaeen Ma Measurement— [dio- Appe. Data Sheet Appd. Data Sheet TC & IR |- |2
BHEL PARTICULARS
NAME ]
SIGNATURE
DATE DIDDER'S/VENDORS COMPANY SEAL
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| R e P END USER : RREVUNL,CUSTOMER 1 BHARAT| PROJECT:2ZX 660 MW, Stage-V,Unit 7 & 8,Suratgarh-Project & Rasjastan SPECIFICATION ; SPECIFICATION FOR INSTRUMENT CABLE
Efﬂ.‘f’“ HEAVY ELECTRICALS LIMITED NUMBER :
I‘,’I! BIDDER/ SPECIFICATION TITLE :- TECHNICAL SPECIFICATION
BTl VENDOR BHEL DOC NO: FORINSTRUMENT CABLE
QUALITY PLAN
SHEET 2 OF 5 SYSTEM ITEMGINSTRUMENTATION CABLES
SL. | COMPONENT/OPERATION  [CHARACTERISTICS [CAT TYPE/ METHOD |E REFERENCE DOCUNMENT CEPTANCE NORM FORMAT AGENCY REMARKS
NG CHECK OF CHECK CIHECK OF RECORD [ |W I v
1 2 3 4 5 6 7 Ll 9 10 1"
2. Mech. Prop. MA Nech test do- MFRS, STD. MERS. STD TCL IR 320 |2
200 |IN PROCESS
21 |Wire Drawlog, Tioningand |1 Physical, Electrical, |CR Fhy Sample Relevant S,/ BIEL Specn, Relevant Sul./ BITEL Speca. Loog, Book 2 1
Annealing surface hilsh Visunl & Meas.
de dimension
Chemieal Test {Applicable unly for drain wire in case of un-tinned
2 Che CR e ulphote testy |Sample o~ ~lor- o conductor)
Tinning 2 -
Counling
1. Nowok wires Ma Sample Relevant Standard/ Appd. Data [ Relevant Standard/ Appd. Data [-do-
2.2 |Stranding of wires Sheet/ BILEL Specification Sheet/ BUEL Specification X =
MA Wisual, Meas Sample Relevant Standard/ Vondor's [ Rolevant Standard/ Venduor's ~do-
Spuc, Spec 2
& Iirection
35urface Finish MA Visual Sampli ~do- “do ~do-
3
A Dimension Ma Measurement Sampli: Relevant Standard/ Appd. Data | Relevant Standard/ Appd. Data |-do-
Sheet/ BHEL Speeitication Sheet/ BHEL Specitication 2 -
1. Suttace finish MA Visual 100% -  froen bulging burnt particles |-do-
23 |Core Insulation tumps, cuts & Seratches. 2
(Norepair permitted)
2 Insulation thickness | CR Meastrement Sample Appd.data sheet/ Relevant Std, | Appd.data sheet/ Relevant Sl |~de-
2
PARTICULARS -
BHEL NAME :
SIGNATURE |
DATE E BIDDERS/ VENDORS COMPANY SEAL
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END USER : RRVUNL,CUSTOMER : BHARAT]
HEAVY ELECTRICALS LIMITED

PROJECT:ZX 660 MW,Stage-V, Unit 7 & B, Suratgarh-Project w Rasjastan

SPECIFICATION : SPECIFICATION FOR INSTRUMENT CABLE
NUMBER :

BIDDER/ BHEL BOE N SPECIFICATION TITLE - TECHNICAL SPECIFICATION
QUALITY PLAN VENDOR . NO: FORINSTRUMENT CABLE
SHEET 30T 5 SYSTEM ITEM INSTRUMENTATION CABLES
SLo | COMPONENT/OPERAT] CAT, IYPE/ METHOD | EX ENCE DOCUMENT ACCEPTANCE NORM FORMA ACENCY J REMAR]
NO. ON CHECK OF CHECK CHECK OF RECORD | P i W ]V
1 2 3 4 5 o 7 [ 9 10 il
A Concentricity # R Measurement Sample Mirrs St/ Appd data sheet [Mfrs St/ Appd data sheet Log Book - - 1 To be checked at starting & finish end of Extruded
Length
4. Dia over insulation |MA Measurement Sample Relevant Standard/ Appd. | Relevant Standard/ Appd. Data Shoet/ |-do- 2 | -
DPata Sheet/ BHEL BHEL Specification
Specification
5 Spark testor water CR Electrical et Mirs Std, Mirs Std o= 2 1
Immersion fost
6. Core identification |MA Vistal It Relevant Standurd/ Appd. [ Relevar dard/ Appd. Data Shoot/ [-da- g e «
Daw Sheet/ BILEL LLEL Specitication
Specitication
2.4 |Core pairing, scr 1. Pair idenlification MA Visual e BHIEL Spec, BHEL Spee. Log Book 2 -
(provision of drain wire & appel. Data shect de appd. Dala shecet
& laying)
2Wire size & tapesize [MA Mueasurement 100", - =do- ~do- 2 -
ATestfor capacitance [CR Eleet. Tust e “di- do- -do- 2 |- -
A Sequence of lay and A Visual meas Sample BHT: -do- 2 - =
lay tenglh & MFRs. 5id,
5. Gereen overlap Ma Measurement Sample BHEL Spec. BLIEL Spec. -dn- 2 -
& coverage
6. Dia over laid up core. [MA Measurement do- -do- -do -do- 2 |- -
7. Continuity of drain & |MA Elect. Test 100% e e it -do- -
draln wire with screen
2.5 |InnerSheath Extrosion 1. Surface linish MA Visual 100% & Free from bulging, burnt particles, -do- 2 |- . { Applicable for anmoured cables )
lumips culs & scralches.
2. Sheath thickiess MA Moasurenicnt Sample BHEL Spec BHEL Spec. «do- % - "
& appdl. Data sheet & appd, Data sheet A
PARTICULARS
BHEL NAME
SIGNATURE
DATE BIDDER'S/ VENDORS COMPANY SEAL
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I END USER : RRVUNL,CUSTOMER : BHARAT[PROJECT:2X 660 MW, Stage-V,Unit 7 & 8, Suratgarh-Project i Rasjastan SPECIFICATION : SPECIFICATION FOR INSTRUMENT CABLE
HEAVY ELECTRICALS LIMITED NUMBER :
[BIDDER; DO SPECIFICATION TITLE :- TECHNICAL SPECIFICATION
OQUALITY PLAN VENDOR ST FORINSTRUMENT CAB
SHEET4 OF & S5Y¥YSTEM ANSTRUMENTATION CABLES
S, [COMPONENT/OPERATION |CHARACIERISTICS |CAT. TNPE/ METHOD [EXTENTOF |REFERENCE BOCUMENT ACCEPTANCE NORN FORMAT AGENCY  [REMARKS
NOL CHIECK OF CHIECK CHECK OFRECORD [ IW I v
1 2 3 4 5 6 7 ] 9 10 11
300 over inner A Measuremunt Sample BHEL Spue. BEEL Spee. “do- 2 o
& appd. Data sheet Gappd Data s
26 |Armouring 1, No.of wires/Strips |MA Counling Althe start of | BHEL Speen./ Appd. BHEL Speen./ Appd. “do- 2
the process | Data sheet Data she
2. Lav Direction MaA Visual do- -do- ~do- -do- 2
3. Lav Length MA Visual, Meas. Attheslartol (Rel. Std./ Rel, St/ Log Book 2 |-
the proces 6l pecit.f Apped BHEL Specn./ Appd.
Data sheet Pata sheet
4. Cov Ma Measurement  |-do- BHEL Spucnt./f Apped BHEL Specn.f Appe. ~do- x| |-
Data sheel Data sheet
5, Dia over MA Nleasurement ~do- ~do- =do- =cho- 2 =
27 |Outer Sheath Extrusion L Surface Finish MA Visual 100 = Frue from Bulging Log Book 2 e =
Bumit particles,
lumps, cuts &
scralehes
2Sheath thickness — |[MA Measurement  [Sample BLEL Specn,/ Appd. BHEL Speen / Appd. Log Biok 2 -
£ Datavsheet
A Diaover ouler MA Measurement Sample - “do- 2 -
sheath
4. Marking MA Viswal 1004 BUHEL Specif Appd BHEL Specn / Appd TestReport |2 |- [+ |Sequential marking shall
Dt shect Data sheet Dz i by printing
28 [Finished Cable 1. Rouline Tesl CR Flee, & Meas, 100% BHEL Speen./ App. Spwen./ Appd. Test Report |2 [
Data sheet sheet
e de FRLS Tests [CR Elec,, Plhy & Sample * BHEL Speen./ Apped BIEL Specn./ Appd. Test Report o[- v [ One Drum/Size/ Lot
Meas. Dala sheel ata sheet —
PARTICULARS
BHEL NAME
SIGNATURE |
DATE ‘, = BIDDERS/VENDORS COMPANY SEAL
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END USER : RRVUNL,CUSTOMER : BHARAT[PROJECT:2X hll MW, Stage-V,Unit 7 & B,5uratgarh-Froject & Rasjastan SPECIFICATION : SPECIFICATION FOR INSTRUMENT CABLE
HEAVY ELECTRICALS LIMITED NUMBER :
BIDDER/ ) T SPECIFICATION TITLE- TECHUNICAL SPECIFICATION
OUALITY PLAN VENDOR A8 DG FORINSTRUMENT CABLE
SHEET 5 OF 5 SYSTEM ITEM :INSTRUMENTATION CABLES
St | COMPONENT/OPERATI [ CHARACTERISTICS CAT. TYPE/ METHOD | EXTENT OF [ REFERENCE DOCUMENT ACCEPTANCE NORM FORMAT [ AGENCY | JREMARKS
NO ON ClIE OF CLECK CHECK OFRECORD [ P | W [V
1 2 3 1 5 o 7 [ 9 10 1
30 [Fanal Tnsprction 1. Finish & Length MA Vistal (See remark) [BHEL specny/ Revelant St [ Free from Bulging Burnt particles, Test Report |2 |1 - [One dramin ot
lumyps, cuts & scratches
2. Dimensions MA Meastrement Sample BUHEL specn./ Approved | BHEL specn./ Approved Data Sheet | Test Report 2 |1 :
Lengths Data Sheet
3 Armouring - MA Visual & Meas. [Sample -do- o -do- 2 |1 s
Coverage No, of
wwires Steips
1. Marking/ Colous/ Pair|MA Visual -do- -do- ~do- -do- 2 |
Identification
5. Test forsereening CR -do- -do- -do- -do- 2 | A
6 o Acceptance Teses CR Phy de Eluct. Tost |Sample as per |-do- -do- -do- 3 tlammability test shall be performed anly on one sz per lot
151584 FRLS tests shall be conducted on each size of every ol of
cables
e de FRES Tests - [CR Measurement Samyple # BHEL Spean. / Appd. Data | BHEL Specr. / Appd. Data Sheet £ o= - o #1.Physical/ Electrical / Mechanical £
Sheet / appd. TTP appd. TIT standard technical p
wach type[INDL& OVERALLS OVERALL| per oL

2 Flammability tests s Only ane size per Lo,

1A) JOINTS IN WIRE L BE AS PERMITTED BY REL STD / BHEL SPECIFICATION, VENDOR TO CERTIFY THE SAME,
1) NOREPAIR OF CORE INSULATION PERMITTED

(] CABLE ENDSSHALL BESEALED AS REL D./ BHEL SPECIFICATION
[{&}] RECORD OF RAW MATERIAL, PROCESS & ALLSTAGES S/ ALLE RTIFIED BY VENDORS QC. AND ARE LIABLE TO AUDIT CHECK BY PURCIIASER.
(E} FILLERS/ DUMMY CORES ETC. SHALL BE AS PER BIIEL SPECIFICATION
(Fy WIIEREVER IOF CHECK FORSTAGE 1S NTIONED ASSAMPLES AND NOT DEFINED IN QF, THESAMESIHALL BE AS PER VENDORS SAMPLING PLAN AGREED BY PURCHASER
(n VENDORSHALL FURNISH COMPLIANCE CERTIFICATE TO THE INSPECTION AGENCY CONFIRMING THE PACKING AS PER REL. STD./ BHEL SPECIFICATION,
(n FOR LIST OF TYPE TESTS, ROUTINE TESTS & ACCEPTANCE TESTS; REFER TYPE TEST PROCEDURE FOR INSTRUMENT CABLES: PE-VD-392-507-E503
LEGEND @ P:PERFORMER  W. WITNESSER  V: VERIFIER 1 BHEL/CUSTOMER 2-VENDOR 3SUB VENDOR  CHIP CUSTOMER 1HOLD POINT
PARTICULARS
BITEL NAME
SIGNATURE
DATE






