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Special consideration shall be given for protection of cables against chemical and

mechanical damage.

All cable entry openings in the equipment shall be sealed with fire proof materials. All cable
openings in walls and floors shall be sealed after laying of cables by water and fire proof

materials.

All cables shall be provided with identification tags indicating the cable number in
accordance with cable lists. Tags shall be fixed at both ends of the cable and at 30 m
spacing for straight runs as well as on both sides wherever cables are crossing
walls/floors. The tags shall be of aluminium/PVC with numbers punched/painted on them
and securely attached to the cables by non-corrosive wires. The shape of tags shall be
round, triangular and rectangular for control, medium voltage and high voltage cables

respectively.

Glanding shall be done for direct entry of both power and control cables into the panels by

the contractor. Double compression type brass cable glands shall be used.

The cables shall be terminated in accordance with relevant connection diagram.
AN il g 3 : : : :
' Termination and clamping shall be carried out in such a manner as to avoid strain on the

terminals.

All power cable terminations shall be by means of crimping type cable lugs. For flexible
conductors, soldered termination shall be adopted. In case of aluminium power cables
termination on copper bus bars, suitable aluminium copper bimetallic washers shall be

used. Corrosion inhibiting grease shall be used for aluminium cable terminations.

Suitable numbered and coloured letter interlocking type ferrules shall be provided for end
termination of power and control cables.

. . ‘("'ﬁ‘ ,/‘“ —
TS VOL Il Sec .A Ch- 04 W S, 3 ann9Page 115 0f 117 s —
© 2021 MECON Limited. All Rights Reserved. & N end® e & B

: Gﬁ\ ‘:.:' o \) Q
oA Coaa™? Al o8
griet AN R
N ! I\(_O\"
P

Page 156 of 474




977043/2022/

A~

S:PEM=MAX
crenfa DAMODAR VALLEY CORPORATION (DVC)
DUG
é R PANCHET HYDEL STATION
TECHNICAL SPECIFICATION FOR RM &U UNIT # 1
(ELECTRICS AND C&l)

Control cable entering switch boards, control panels, control desks etc. shall be neatly
bunched and strapped with PVC perforated straps and suitably supported to keep it in
position at the terminal blocks. All spare cores of each cable shall be segregated, marked

spare, neatly dressed and suitably taped at both ends.

When the cores of two or more multicore cables take a common route, cores of each cable

shall be separately bound and the separate bundles neatly bound together.

Individual cores of control cables shall have plastic interlocked type coloured ferrules with

engraved numbers at both ends of the circuit for identification.

The contractor shall be responsible for correct phasing of motor power connections and
shall interchange connections at the motor terminals box, if necessary, after each motoris

test run.

The trays shall be earthed and rendered electrically continuous by welding the trays to the

grounding strip at not less than two places from both sides of the tray.

Exposed conduits

Exposed conduits shall be laid along walls, floors, ceilings, on steel supports etc. as per
working drawings/site requirements in consultation with the supervisory personnel. The

conduits shall be neatly run and evenly spaced.

Fixing of conduits to the supports on wall, column, structure shall not be done by welding.
Exposed conduits shall be adequately supported by racks, clamps, straps etc.
Jointing of conduits shall be done only in straight portion and not in bend portion.

The contractor shall have available at site bending facilities for conduits as well as dies for
threading conduits of diameters and threads corresponding to the standards. The threaded
ends of conduits shall be painted with anticorrosive paint. The outer ends shall be

A o~
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smoothened free of burrs and sharp edges. Sealing shall be at both ends of conduits.

Flexible metallic conduits shall be used for termination of connections to motors and other
electrical equipment like pressure switches etc. which need to be disconnected at periodic

intervals.

All conduits shall be effectively connected to the earth terminal of the equipment where it

terminates.

Both ends of conduits shall be suitable earthed. Earthing continuity to be maintained by
means of flexible wire wherever two conduits are joined with sockets.

Approved conduit bending machines to be arranged by the contractor shall be used for bending
conduits in the field. The radius of any conduit bend shall be as per standards for cabling. Bends

shall be free from cracks, crimps or other damage to the pipe or its coating.
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|

06.00.00 Instrumentation cable:

1. Instrumentation pair/triad cables shall conform to the following:

i) All cables shall be screened & armoured. Voltage grade shall be 225V Peak.

ii) Applicable standards: Latest revision of IS 8130, IS 5831, BS 5308 IEC 60092-37

TS VOL Il Sec.B
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ii)

Conductor material shall be annealed, tinned, multi-stranded, electrolytic grade copper

of size 0.5 mm2.

iv) Number of strands and strand size of conductor shall be 7/0.3.

v} Primary insulation material shall be of Extruded HRPVC type C of thickness (nom) 0.6
mm.

vi) Individual pair/triad shall be shielded by aluminium mylar tape, helical type, 0.06 mm

—_ thick (nom) with 100% coverage and 25% overlapping.

vii) Drain wire shall be of annealed tinned copper, 0.5 mm2, and 7 strands continuously in
contact with the shield. Drain wires shall be provided for each pair/ triad screen.

viii) Inner sheath shall be Extruded HRPVC (ST2 type) / FRLS (as applicable)/ LSZH (as
applicable). Thickness (nom) shall be as per the details indicated the table below. Inner
sheath colour shall be black.

ix) Overall shielding shall be helical type 0.075 mm thick aluminium Mylar tape with 100%
coverage and 25% overlapping.

x) Overall drain wire shall be of annealed tinned copper, 0.5 mm2, and 7 strands
continuously in contact with the shield.

xi) Ripcord shall be provided & shall be non-metallic type under sheath.

4 xii) Armour material shall be galvanized round steel wire.

xiii) Armour size shall be as per the details indicated the table below.

xiv) Outer sheath shall be Extruded HRPVC (ST2 type) / FRLS (as applicable)/ LSZH (as
applicable). Thickness (nom) shall be as per the details indicated the table below.
Outer sheath colour shall be blue.

xv) Table for minimum thicknesses of inner sheath, armour & outer sheath for signal (pair
/triad) cables shall be as follows ;

<
B .
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to 2T x 0.5]
mm?
4 5P to 9P x 0.5 mm? 3T to 6T x 0.5|1.2mm 1.25 mm 1.6 mm
mm?
10P to 14P x 0.5 mm* [ 7T to 9T x 0.5|1.3mm 1.6 mm 1.8 mm
mm’
15P to 19P x 0.5 mm? | 10T to 12T x 0.5 | 1.5 mm 1.6 mm 1.8 mm
mm?
20P to 24P x 0.5 mm® | 13T to 16T x 0.5 | 1.5 mm 1.6 mm 1.9 mm
mm?
& xvi) Tests shall be carried out according to following standards of |latest revision:
a) General: I1S: 1554 (Part I) except for thicknesses of insulation & sheath.
b) Insulation: IS: 5831except insulation resistance, Voltage and Spark tests,
which shall be as per BS 5308 Part Il
c) Armour: IS: 3975
d) Armour Galvanisation: IS: 2633
e) FRLS properties test

Oxygen Index According to: ASTM D2863
Temperature Index According to ASTM D2863

HCI Emission According to IEC 754-1

Smoke density According to ASTM D2843
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xvii) -

xviii)

Xix)

Flame Retardant test According to IEC-332 Part Il Cat A
Pair/ Triad shall be identified with numbers as per BS 5308. IEC 60092-376

Electrical characteristics, values like, resistance at 20 0C, Mutual capacitance (core
to core), mutual capacitance (core to screen), mutual inductance, L/R ratio shall be

indicated in the specification datasheets.

A durable marking provided on the surface of the cable at regular intervals not
exceeding 625 mm. The marking shall include manufacturer's name, conductor
material and size, no. of pair, insulating material etc. as per IS: 1554 (Part I).
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05.0
05.01

05.01.01

05.01.02

05.01.03

INSPECTION AND TESTING
Inspection
General

Manufacturing progress review, inspection & testing of equipment covered under the
technical specification shall be carried out by the Purchaser at the manufacturers’
works/premises prior to despatch to ensure that their quality & workmanship are in
conformity with the contract specifications and approved drawings.

These instructions are in addition to provisions laid down in other tender documents of
the Purchaser.

Inspection & testing stages and finalisation of quality assurance plan (QAP)

Within 12 weeks of the award of contract the Contractor shall furnish the quality
assurance plan as per proforma given to successful tenderer for electrical equipment.
separately with suggestive stages and hold points for undertaking inspection and testing
by the Purchaser/Consultant. Total list of plant & equipment of the order shall be
submitted to the Purchaser/consultant prior to submission of QAP

After receipt, scrutiny and rendering into acceptable mode of above documents, a
mutually agreed programme of inspection & testing of equipment shall be finalised with
the Contractor by the Purchaser/consultant.

Inspection & testing of plant & equipment shall be undertaken by the
Puchaser/consultant after finalisation & approval of QAP.

Responsibility for inspection

Any inspection by the Purchaser does not replace the responsibility of quality assurance
and quality control functions, as expected of the Contractor to be performed by him for
supply of plant & equipment as part of the contractual obligations. As such, any approval
which the Inspecting Engineer of the Purchaser may have given in respect of plant and
equipment and other particulars and the work or workmanship involved in the contract
(whether with or without test carried out) shall not bind the Purchaser to accept the plant
and equipment, should it on further test at site be found not to comply with the
requirements of the contract.

The Contractor is to meet the inspection & testing requirements for the equipment
coming under statutory regulations e.g. weights & measures, safety, IE rules, etc. and
submit certificates and documents from appropriate authority to Inspecting Engineer for
the same.
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05.01.04 Extent of inspection

The extent of inspection & testing by the Puchaser shall vary from equipment to
equipment as per design requirements.

However, indicative extent of inspection for electrical equipment is furnished below.

Extent of inspection to be carried out shall be finalised with the Contractor after award of
the contract on the basis of scope of supply, technical specification and approved GA
drawings. However, in case of similar bulk manufactured items, methods of sampling for
inspection of different lots shall be governed by relevant Indian or international
standards.

In case of critical components, the Purchaser reserves the right to undertake 100%
inspection.

Extent of Inspection

Categories of (as applicable from
Equipment equipment to equipment)
i) Bought-out items Following standard bought-out items shall be accepted

on the basis of manufacturers’ test certificates:
- LV current transformers
- Standard AC motors
- AC/DC DBs
- Push button station in manu-facturers’ standard enclosure

- LT power, control & instrumentation cables
and cable termination / jointing kits

- Starters in manufacturer's standard enclosure
- Light fittings

- Field instruments

- Conduits
- Cable trays : I
= ) e
g}.{a'ﬁ.- e .-‘3‘6\
ii) Final inspection & testing: 3 £L 00
at c_.,h
o QN
P e : ‘O\,\»P‘
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Verification of test certificates

- Visual & Workmanship

- Dimensional

- Witnessing of routine tests as per relevant standards.
Manufacturers’ test certi-ficates for type test to be submitted for
verification.

- Witnessing of proto-type tests, as applicable.

05.01.05 Tests, test certificates and documents

For each of the items being manufactured, following test certificates and documents (as
applicable for each of the equipment) in requisite copies shall be prepared and submitted
7 to the Inspecting Engineer for scrutiny & records.

i) Materials identification & physical and chemical test certificates for all materials
except 1S:2062 -1992 and FG 150 1S:210-1978 materials used in manufacture of
the equipment.

i) Welding procedures and welder's qualification test certificates, wherever
applicable.
iii) Routine/type/calibration/acceptance/special test certificates for electrical items.

iv) Surface preparation and painting certificates.

V) Certificates from competent authority for the items coming under statutory
regulations.

The Contractor shall be required to produce the specimen and test pieces on which tests
were carried-out by his sub-contractors and if called for, samples and specimen shall
P become the Purchaser’s property.

Where facilities for testing do not exist in the Contractor/sub-contractor’s laboratories or
in case of any dispute, samples and test pieces shall be drawn by the
contractor/sub-contractor in presence of Inspecting Engineer and sealed samples shall
be sent to any approved laboratories for necessary tests at Contractor/sub-contractor’'s
cost.

The Purchaser/consultant shall have the right to be present and witness all tests being
carried out by the Contractor/sub-contractor at their own laboratory or approved
laboratories. Also, the Purchaser/consultant shall reserve the right to call for
conformatory test on samples, at his discretion.

Should the result of tests not come within the margin specified, the tests shall, if required,
be repeated at Contractor’'s cost without any liability to the Purchaser.
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05.01.06 Method of giving inspection calls

Inspection calls shall be given by the Contractor. All calls shall accompany four sets of
relevant test certificates and inspection report of the Contractor/sub-contractor after
satisfactory completion of internal inspection and tests by them as per approved QAP.

05.01.07 Obligations of the Contractor
The Contractor shall provide all facilities and ensure full and free access of the
Inspecting Engineer of the Purchaser to the Contractor's or their sub-contractor's

premises at any time during contract period, to facilitate him to carryout inspection &
testing of equipment during manufacture of equipment.

This clause shall be read along with Commercial Volume (Vol.l) for further details.

05.01.08 Stamping and issue of inspection memo & certificate & waiver
05.02 Testing
05.02.01 General

Test of all equipment shall be conducted as per latest IS. Tests shall also confirm to
International Standards IEC/VDE/DIN/BS.

All routine tests shall be carried out at manufacturer's works in presence of purchaser or
his representative.

All equipment to be supplied shall be of type tested design. During detail engineering,
the contractor shall submit the type test report of all equipment for Employer’'s approval
and the same shall be carried out within last ten years from the date of bid opening.
—~ These reports should be for the test conducted on the equipment similar to those
proposed to be supplied under this contract and the test(s) should have been either
conducted at an independent laboratory or should have been witnessed by a client.
However, if the contractor is not able to submit repert of the type test(s) conducted within
last ten years from the date of bid opening, or in the case of type test report(s) are not
found to be meeting the specification requirements, the contractor shall conduct all such
tests-under this contract at no additional cost to the Employer either at third party lab or in
presence of client/Employers representative and submit the reports for approval
The site tests and acceptance tests to be performed by contractor are detailed below.
The contractor shall be responsible for satisfactorily working of complete integrated
system and guaranteed performance.

05.02.02 Site Tests And Checks
General

All the equipments shall be tested at site to know their condition and to prove suitability

= A‘
\'&Q‘J\/ . ’»\“‘1 n“g &

TS VOL Il Sec. A Ch-05 ls'* e Page 4 of 1
© 2021 MECON Limited. All Rights Reserved. ‘S@ a‘@fﬂ

Page 167 of 474




977043/2

02

Bt V- VIAX DAMODAR VALLEY CORPORATION (DVC)

DUG

Cexe

PANCHET HYDEL STATION
TECHNICAL SPECIFICATION FOR RM&U UNIT # 1
(ELECTRICS AND C&I)

for required performance.

The test indicated in following pages shall be conducted after installation. All tools,
accessories and required instruments shall have to be arranged by contractor. Any other
test which is considered necessary by the manufacturer of the equipment, contractor or
mentioned in commissioning manual has to be conducted at site.

In addition to tests on individual equipment some tests/ checks are to be conducted /
observed from overall system point of view. Such checks are highlighted under
miscellaneous tests but these shall not be limited to as indicated and shall be finalised
with consultation of client before charging of the system.

The contractor shall be responsible for satisfactory working of complete integrated
system and guaranteed performance.

All checks and tests shall be conducted in the presence of client’s representative and
test results shall be submitted in six copies to client and one copy to Electrical
Inspector. Test results shall be filled in proper proforma.

After clearance from Electrical Inspector system/ equipment shall be charged in step by
step method.

Based on the test results clear cut observation shall be indicated by testing engineer with
regard to suitability for charging of the equipment or reasons for not chargings are to be
brought by the contractor.
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8.0

10.
11l

12,

13.

14.

15.

AC Motors

IR test of stator and rotor windings.

Check tightness of cable connection

Winding resistance measurement of stator and rotor.

Check tightness of earth connections.

Check space heaters and carryout heating of winding (if required)

Check direction of rotation indecoupledcondition during kick start
Measure no load current for all phases.

Measurement of temperature of body during no load and load conditions.

Check for tripping of motor from local/remote switches and from
electrical/technological protection including differential protection.

Checking of vibration.
Checking of noise level.

During load running , measurement of stator and bearing temperatures (if
applicable) for every half an hour interval till saturation comes.

Checking tightness of foundation bolts

Check continuity of temp. detectors.

For actuator drives following shall be checked/tested :
- Visual and dimensional

- IR and operation of limit switches
- Winding resistance
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.
v
11.0 Cables & Cables Supporting Structures
1: Checking of continuity/phasing and IR values for all the cables before and after
HV test.
2. HV test and measurement of leakage current after termination of cable kits (for
HT cables).
3. Checking of earth continuity for armour and fourth core (if applicable).
4, Check for mechanical protection of cables.
¥iydro 5
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Check for identification (tag numbr system) distance placement of cable marker,
cable joint etc. as per the cable layout drawing.

Check earthing of cable structures.
Check clearances from ventilation duct and light fittings for cable structures.

Check proper fixing of cable structures.

13.0

Earthing

Check tightness of all earth connections

Check earthing of all metallic equipments, cable trays, busbar supporting
structures, yard fencing steel structures of yard, rails, gates, building column (if
steel) all elect. equipments, gas/oil/water pipe lines etc. as per the drawing -

/specification

Measurement of earth resistance for each electrode.

’5\ C‘ ﬁw‘;\ﬁ‘ﬁ "
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4. Measurement of total earth resistance.
5. Measurement of earth loop resistance for E/F path of biggest LT drive.
/"".
k{qnlv/ L ,If?n'i'f‘rlﬁf‘ &
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15.0

ok wN =

® ~

10.

1)l

12.

Miscellaneous

Checking of continuity of the system

Checking of phase sequence from overhead line to consumer end

Checking safe accessibility of all operating points

Check availability of emergency lighting

Check availability of control/aux. supply

Ensure availability of first aid box, fire fighting equipments, earth discharge rods,
rubber mats, rubber glove

Check working of ventilation system for battery room - transformer room etc.
Check proper covering of cable channels.

Placement of shock treatment chart, danger boards, provision of boards
indicating 'Man on Work, Do not switch ON’, ‘Do not switch OFF’,'"EARTHED' etc.

Check proper dressing of cables, mechanical protection of cables, placement of
cable markers

Check sealing of all cable openings including conduit opening with fire resistance
material

Check sealing of all openings at bottom of elect. panels.
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09.07. MOTORS
09.07.01 LT MOTORS (AC)
1. Make and type, reference standard :
2. Class of insulation
3. Enclosure class
4. Frame size
~ 5. Temp. rise over max. site ambient
for winding
for enclosure
6. Min. volt to start

7. Whether all motors are from one
make

8. Type of protections envisaged : Electrical/Technological
9. Deviations if any on technical
design data

09.08 CABLES (HT/LT Power control cables)

The bidder shall indicate the following for each type and size of cables:

1. Make
2. Type
3. Shielding on Conductor
(H.T. Cables)
a. Material : ?@
SO
b. Type : \%l/‘ <
c. Thickness  mm : £ Sl
d. Whether extruded : Yes/No o
&
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4. Insulation
a. Material
b. Type

c. Thickness mm

09.08.01 Cable Termination kit
XLPE PVC
cable cable
Make
. Type
Complete with all
accessories ?
@iggf‘:f‘ o
?}\ .l‘\‘.l \’6\
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TECHNICAL SPECIFICATION FOR RM&U UNIT # 1
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(ELECTRICS AND CA&l)

ANNEXURE-I

SELECTION OF POWER COMPONENTS & WIRING FOR
CONTINUOUS DUTY CAGE MOTOR DRIVES

Motor Minimum Minimum Minimum size for internal | Minimum
Rating at | Rating of | rating of | power connections size power
S1 Duty | MCCB Contractor | Copper Aluminum | cable
(KW) * (AMPS) wire Flat (Copper)
AC3 duty (mm2) 24 termination
(mm x mm) | (sq. mm)
Upto 3.7 25 4 4x25
(Copper)
5.5 100 40 4 4x25
(Copper)
7.5 100 40 6 3% 6
11 100 40 6 3x16
15 100 63 10 316
18.5 100 63 16 12 x2 3x 35
22 100
30 100 100 25 12 x 2 335
37 100 100 35 153 3x70
45 200 160 50 15:%3 3x70
55 200 160 70 20%3 3x95
75 200 200 95 20x5 3 x 150
90 400 400 - 20%5 3 %150
100 400 400 - 30x5 2(3 x 95)
125/135 400 400 - 40x 5 2(3 x 95)
160 400 400 - 40x 5 2(3 x 150)
5 MCCB rating shall be finalised in consultation with manufac  turer of
MCCB to achieve type ‘2’ protection.
T Copper flat of equivalent size can be used instead of aluminium flat
Number of cores on cables shall depend on earthing system.
TS VOL Il SEC A ANX — | Page 1 OF 1
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977043/2022/H

2 x DAMODAR VALLEY CORPORATION (DVC)
DUC PANCHET HYDEL STATION
E“-. TECHNICAL SPECIFICATION FOR RM&U OF UNIT # 1
@ (MECHANICAL & CIVIL)
List of preferred make
b. Electrical.
Sl.No. [ EQUIPMENT 5 “Preferred Makes
1. | HVBUSDUCT ECC (KOLKATA)/ STAR DRIVE NOW KGS
ENGINEERING LIMITED (CHENNAIY/
ENPRO (CHENNAI)/ BEST & CROMPTON/
SIEMENS/ BHEL/ CONTROL &
SWITCHGEAR
2 ISOLATING SWITCH DP / A BOND STRAND / ESWARI/ GE/
SIEMENS/ L&T
3. LT TRANSFORMER BBL/CGL/ALSTOM/ C/EMCO// INDCOIL /
VOLTAMP/TR
4 CURRENT AE /ABB/ JYOTI / KAPPA / WSIINDCOIL
TRANSFORMER
5. POTENTIAL AE /ABB/ JYOTI / KAPPA / WSI / INDCOIL
TRANSFORMER
6. LIGHTNING ARRESTOR | ELPRO/W.S INDUSTRIES LTD / OBLUM
INDUSTRIES LTD /RAYCHEM/
SCHNEIDER (AREVA) / SIEMENS AG
7. 415V SWITCHGEAR & | L&T /SIEMENS / CONTROL &
Mcc SWITCHGEAR /GE (ALSTHOM) /
SCHNEIDER 75
TS VOL Il Section-A Chepe amde (@ 48 y73)_sTor=™

©2021 MECON Limited. All Rights Reserved th] >f E
arfdn
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977043/2022/F

SR
DUC

DAMODAR VALLEY CORPORATION (DVC)
PANCHET HYDEL STATION
TECHNICAL SPECIFICATION FOR RM&U OF UNIT # 1
(MECHANICAL & CIVIL)

- SL.No. U EQUIPMENT e i ~ Preferred Makes
8. | MOTOR CONTROL ~ SIEMENS/BCH/GE-POWER / L&T /
CENTRES C&S/ECC/ SWITCHING CCIRCUIT/
HCE/TECHNOCRATS/TECHNO-
COMMERGE/SEN & SINGH/M K
Engineers/ POWER & PROTECTION/
SCHNEIDER
9. LT CIRCUIT BREAKER | SIEMENS/BCH/ DISTRIBUTION BOARD
GE(ALSTHOM)/ L&T/ C&S/ SCHNEIDER
9. BATTERY CHARGER HBL-NIFE(SABNIFE)/ CHHABI
ELECTRICALS /DEBIKAY/CALDYNE /
AMAR RAJA/ HCE
10. UPS SIEMENS/HIREL/ EMERSON/GE / DB
POWER CONTROL
11, SOLID STATE APLAB/ L&T/ ELECMECH/ PROCON/
ANNUNCIATOR MINILEC
12. NUMERICAL SIEMENS/ ABB/ AREVA/ SCHNEIDER /
PROTECTION RELAYS | L&T(MM30)/ ASIDA
FORLT SYSTEM
13 NUMERICAL AREVA /SIEMENS /ABB/L&T
PROTECTION RELAYS
FOR HT SYSTEM
14, PROTECTIVE RELAYS AREVA/SEIMENS/ABB/ER
15, AUXILIARY RELAYS AREVA/ EASUN/ ABB/ L&T/ _ GE/
SCHNEIDER/ SIEMENS BCH/ ROCKWELL
16.  |AMMETERNOLTMETER/ | AEP/ IMP/ MECO AE/GEC/ L&T
VARMETER/WATTMETER
17 VOLTAGE/ POWER/ | ABB/ AEP/ SIEMENS/ ELSTER / ADEPT
CURRENT/ FREQUENCY/
ENERGY TRANSDUCER
18. INDICATING LAMP/ SIEMENS/VAISHNO/(CLUSTER LED TYPE)
TECHNIK/ IBINA\Y.*‘ J-AUER
0 AT N
- =L // : \
TS VOL 1l SectionA S N e Bk 11 WEED
©2021 MECON Limited. All Rights Reserved == et
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977043/2022/R S} FERATIRAX

DAMODAR VALLEY CORPORATION (DVC)
PANCHET HYDEL STATION
TECHNICAL SPECIFICATION FOR RM&U OF UNIT # 1
(MECHANICAL & CIVIL)

Sl. No. EQUIPMENT Preferred Makes
19.  |HOOTER/ BUZZER/ BELL | GETCO/ KHERAJ/ EDISON/ KAKKU
20. HT CABLES RPG/ UNIVERSAL/ CCl/ NICCO/ TORRENT
CABLES/ INDUSTRIAL/ INCAB/ CRYSTAL/
UNIFLEX / ASIAN / CRYSTAL
21. LT CABLES RPG/ UNIVERSAL/ CCl/ NICCO/ TORRENT
CABLES / INCAB/ CRYSTAL/ UNIFLEX/
| POLYCAB/ FINECAB/ INCAB/ RADIANT/ KEI
22. CONTROL CABLE | RPG/ UNIVERSAL/ CCI/ NICCO/ TORRENT
CABLES/ INDUSTRIAL/ INCAB/ CRYSTAL/
UNIFLEX/ POLYCAB/ FINECAB/ INCAB/
~ RADIANT/ KEI/ SPECIAL/ DELTON/ CORDS/
CAPCAB
23. LOCAL PUSH BUTTONNS | SIEMENS/ L&T/ BCH/ BHEL/ C&S/
TECHNOCRAT/ B&C/ MEDITRON/
ELECTRO FABRIC/ HCE/ SEN & SINGH
[TECHNO COMMERCE/ SWITCHING
CIRCUIT/ VIJAY SWITCHGEAR.
24. Lighting fittings PHILIPS/ GE/ BAJAJ/ CGL/ WIPRO/
SV/MV/MH/FLUROESCEN FLOROCRAFT
25.  HT CABLE JOINTING KITS RAYCHEM/3M / DENSONS/ M — SEAL
TERMINATION KITS :
26. CONTACTORS SIEMENS / ALSTHOM / L&T /
CGL / SCHINDIR/BCH/ABB
i a7. HT HRC FUSES AREVA/ DP/ S&S/ COPPER- BUSSMAN
28. LT FUSE SIEMENS / STANDARD (INDO ASIAN) /
ABB / GE POWER/ ESWARAN
29. Temperature Scanner JYOTI/APLAB/SYNTECH/ MASIBUS
30. MCCB SCHNEIDER (MG)/ L&T/ ABB/ SIEMENS/ GE
POWER/ CONTROL / CONTROL &
SWITCHGEAR / BCH IMDS(
LEGRAND)
31. Miniature Circuit Breaker | SIEMENS/ L&T/ GE POWER
CONTROL/SCHNEIDER
(PROTEC / MG)/
STANDARD/INDOASIAN/
HAVELLS/ MDS (LEGRAND)/

Vo

TS VOL Il Section-A

@fé’p\_}qgum Fr s
©2021 MECON Limited. All Rights Reserved Chief Engineer (C 2

AfAET

-3"!."}_ AT =AY

BIAG-54 IKOLKATA-54
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977043/2022/PS-PEM-MAX

DAMODAR VALLEY CORPORATION (DVC)
PANCHET HYDEL STATION
TECHNICAL SPECIFICATION FOR RM&U OF UNIT # 1
(MECHANICAL & CIVIL)

| ABB/ BHARAT BIJLEE/ GGL/ KEC/ LAXMI |

ANNUNCIATION
PANELS

'32. | LT squirrel cage Motor
HYDRAULICS PVT LTD./
MARATHON/SIEMENS/ ELGI/ JYOTI/WEG

33. TERMINAL BLOCK EPCC/ ELMEX/ PHOENIX CONTACT/
CONNECT WELL/ ESSEN DEINKI/ WAGO/ |
LAPP/ S&S/ HANSEL |

34, CONTROL SWITCH | SIEMENS / KAYCEE / AREVA / L&T /
VAISHNO / C&S

35. LIMIT SWITCH AG SYSTEMS/JAY BALAJI/ TECHNOCRATS
/ JAYSHREE

36. MIMIC PANELS & | L&T / ADVANI OERLIKON / GE POWER

CONTROL/ BHEL/ BCH/ TRANSRECT/
MINLEC/  TIRUPATI  ELECTRONICS/
ADVANCE POWER CONTOL/ CONTROL
DEVICES

! TS VOL |l Section-A
21 MECON Limited. All Rights Reserved
e Uz ), sifEifed

Chief Engineer (C & 1), Engine

SMHIEY "Il iH9/Dve
BIATE-54/KOLKATA-54

yering

Lraepariment

Page 181 of 474

Chap-13

190



977043/20

D2/PS-PEM-MAXLE SPECIFICATION NO.
(§7g5o7 ) LV MOTORS VOLUME 1B
it secrion >
DATA SHEET-A REV NO. 00 pate 12.08.21
SHEET 1 OF 1
1.0 Design ambient temperature 50 °C
2.0 Maximum acceptable kW rating of LV motor : <200KW
3.0 Installation (Indoors/ Outdoors) As required
4.0 Degree Of Protection (Indoor/Outdoor) IP55
5.0 Type of Cooling TEFC
6.0 Details of supply system
a) Rated voltage (with variation) 415V 6%
b) Rated frequency (withvariation) 50 Hz (vanation: +3% TO -3% |
c) Combined voltage & freq. variation 10%
d) System fault level at rated voltage 50 kA for 1 sec
e) Short time rating for terminal boxes
o 110kW & Above 50 KA for 1 sec
(Breaker controlled)
o Below 110kW (SFU+ 50 KA for 0.20 sec.
Contactor controlled)
f) LV System grounding Solidly
7.0 Class of insulation Class ‘F’, with temp rise limited to class B,
8.0 Minimum voltage for starting 85% of rated voltage
(As percentage of rated voltage)
9.0 Power cables data Shall be given during Detailed engg.
10.0 Earth Conductor Size & Material Shall be given during Detailed engg.
11.0 Space heater supply 240V, 19,50 Hz
12.0 Rating up to which Single phase motor Acceptable below 0.20 kW
13.0 Tests As per Customer motor spec. (enclosed)
14.0  Energy efficient/ Flame proof motor IE3 conforming to latest edition of

IS-12615

e Also detail Customer spec. for Motors to be referred as enclosed with spec.
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97704

1.0
a)
b)
c)
d)
e)
f)
g)

h)
)

2.0
2.1
2.2

2.3

2.4

2.5

2.6

2.7

2.8

3.0

4.0

3/2022/PS-PEM-MAX

CABLE TRAY & ACCESSORIES

DATASHEET-A

APPLICABLE STANDARDS

IS: 1079 For hot rolled carbon steel sheet and strip.

IS: 1730 For dimensions for steel sheet and strip.

IS: 1363 Hexagon head bolts, screws and nuts.

IS: 2629 For hot dip galvanising of steel & surface pre treatment.
IS: 2633 For testing of zinc coating.

IS: 6745 For determining of mass of zinc coating.

IS: 1367 Galvanised Coating on threaded Fasteners.

(Part-XI1IT)

IS: 1852 For Rolling and Cutting Tolerances of hot rolled steel products.
IS: 9595 For Thickness of Welding.

CABLE TRAYS & ACCESSORIES

Material

Type

Standard Length of
Straight Length of
Cable Trays

Standard Width (mm)

Construction

Bending Radius

Hot Rolled Mild Steel
Ladder Type

Perforated Type
2.5 meters

Refer Customer Specification

Conforming to enclosed drawing

600 mm

of Accessories(in mm)

Tolerance in length/
Width / Height

+/-2mm

Thickness of the finished product shall not be less than 2.0 mm.

FITTINGS

End connections

TRAY COVERS
a) Type

b) Material
¢) Width

d) Tolerance in length/
Width / height

Through Coupler plate
(Side Coupler Plates shall be provided as part of cable tray & accessories supply
with bolts, nuts, washers etc)

Non-Perforated type.

Hot Rolled Mild Steel.

Suitable for width of cable trays.

Same as cable trays.
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97704

5.0

6.0

3/2022/PS-PEM-MAX

CABLE TRAY & ACCESSORIES

SHEET THICKNESS before Hot Dip Galvanisation

a) For cable trays &
Accessories

b) For cable tray cover
¢) For Coupler plate

d) Tolerance in Thickness

¢) Make

SURFACE TREATMENT
a) Pre-treatment

b) Type

c) Applicable Standard

d) Minimum thickness

¢) Min. weight of
Zinc deposit

f) Tests for galvanizing

2.0 mm

: 1.6 mm

: 2.0 mm

+ /- 0.2mm As per IS: 1852

SAIL/TISCO/RINL/BHUSAN/JINDAL STEEL/JINDAL
ISPAT/ESSAR/LLOYD/IISCO/ SAIL authorized re-rollers of
SAIL

IS 2629 before galvanisation
Hot dip galvanisation

IS 2629

75 microns (minimum) for 2.0 mm thick product
& 1.6 mm thick product

610 grams per square meter for 2.0 mm thick product &
1.6 mm thick product

(1) Weight of Zinc Coating as per IS 6745.
(i1) Thickness of Zinc Coating as per IS 4759.
(ii1) Uniformity of Zinc Coating as per IS 2633.
Uniformity of coating — The coating of any article shall withstand four
1 minute dips in standard copper sulphate solution without the
formation of an adherent red spot of metallic copper upon the basic
metal.
(iv) Adhesion Test as per IS 2629.
(v) Visual inspection
The quality of cadmium/zinc plating on items with screw threads
shall be inspected visually and shall be free from visible defects
such as unplanted areas, blisters and modules.
(vi) In addition, the plating thickness shall be determined
microscopically/chemically or electronically.
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97704

3/2022/PS-PEM-MAX

CABLE TRAY & ACCESSORIES

7.0 NUMBER OF COUPLER PLATES, BOLTS, WASHERS & NUTS REQUIRED FOR EACH CABLE TRAY
SECTION (2.5 MTRS)

COUPLER
PLATE NUTS WASHERS BOLTS
S1. No. NAME OF ITEM (nos.) (nos.) (nos.) (nos.)
1 Cable tray of standard length 4 16 1 16
2.5 meters
NOTE: -  Based on above table, no. of coupler plates, bolts, washers & nuts shall be calculated for the offered lot.

Over & above the calculated quantity, additional 5% coupler plates & 10% bolts, washers & nuts shall
be supplied by the bidder.
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977043/2022

PS-PEM-MAX]| ntLe

MOTOR

DATA SHEET-C

SPECIFICATION NO.

VOLUME 1B

SECTION D

REV NO. 00 DATE 29.05.15

SHEET 1 OF 2

Description

Data to be filled by successful
bidder

General

—

Manufacturer & country of origin

Motor type

Type of starting

Name of the equipment driven by motor & Quantity

Maximum Power requirement of driven equipment

Rated speed of Driven Equipment

Design ambient temperature

w| w9 o »f & w| v

Design and Performance Data

—

Frame size & type designation

Type of duty

Rated Voltage

Permissible variation for

a | Voltage

b | Frequency

¢) | Combined voltage & frequency

Rated output at design ambient temp (by resistance method)

O o Q| | | K| W N

Synchronous speed & Rated slip

—
(e

Minimum permissible starting voltage

—
—_—

Starting time in sec with mechanism coupled

—
[\S)

a) At rated voltage

—
w

b) At min starting voltage

—_
~

Locked rotor current as percentage of FLC (including IS tolerance)

[
W

Torque

a) Starting

b) Maximum

16

Permissible temp rise at rated output over ambient temp & method

17

Noise level at 1.0 m (dB

18

Amplitude of vibration

19

Efficiency & P.F. at rated voltage & frequency

a) At 100% load

¢) At 75% load

NAME OF VENDOR

NAME SIGNATURE DATE

REV.

SEAL
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977043/2022/PS-PEM-MAX] nme SPECIFICATION NO.
MOTOR VOLUME 1B
SECTION D
DATA SHEET -C REV NO. 00 DATE 29.05.15
SHEET 2 OF 2
S. Description Data to be filled by successful
No. bidder
c) At starting
C. Constructional Features
1 Method of connection of motor driven equipment
2 Applicable Standard
3 DOP of Enclosure
4 Method of cooling
5 Class of insulation
6 Main terminal box
a) Type
b) Power Cable details (Conductor, size, armour/unarmour)
c¢) Cable Gland & lugs details (Size, type & material)
d) Permissible Fault level ( kArms & duration in sec)
7 Space heater details (Voltage & watts)
8 Flame proof motor details (if applicable)
a) Enclosure
b) suitability for hazardous area
i | Zone O/1/11
ii | Group A /TIB /TIC
9 No. of Stator winding
10 Winding connection
11 Kind of rotor winding
12 Kind of bearings
13 Direction of rotation when viewed from NDE
14 Paint Shade & type
15 Net weight of motor
16 Outline mounting drawing No (To be enclosed as annexure)
D. Characteristic curves/ drawings
(To be enclosed for motors of rating > S5KW)
a) Torque speed characteristic
b) Thermal withstand characteristic
c¢) Current vs time
d) Speed vs time
NAME OF VENDOR
REV.
NAME SIGNATURE DATE SEAL
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977043/2022/PS-PEM-MAX

STANDARD SPECIFICATION - DATASHEET-C

(FORE, F & G TYPE CABLES)
(TO BE SUBMITTED BY SUCCESSFUL BIDDER)

N U5 T
17/1/1]
S.No. |Particulars Unit Description

1 Manufacturer's name -
2 Reference design standards -
3 Conductor size sg. mm
4 Rated Voltage \
5 Number of pairs No.
6 Cable suitable for both earthed -

& unearthed system
7 Conductor

a) Material -

b) Reference Standard -

c) Grade -

d) No. of strands No.

e) Diameter of strands (nom.) mm

f) Approx. dia of conductor mm/

Cross Section area sg. mm

g) Maximum conductor resistance per Km at ohm

20°C
8 Insulation

a) Reference Standard -

b) Material composition -

¢) Minimum thickness mm
d) Nom.Thickness mm
e) Max. thickness mm

f) Minimum volume resistivity as pre VDE-0207 [Ohm cm

Part-4

g) Dielectric constant -

h) The insulation

operating temp. of 70°C

will withstand conductor -

i) Core diameter including insulation mm

VENDORS DOCUMENT NO:
BHEL DOCUMENT NO.

REV. NO. DATE
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VENDORS SIGNATURE STAMP
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977043/2022/PS-PEM-MAX

STANDARD SPECIFICATION - DATASHEET-C
(FORE, F & G TYPE CABLES)
(TO BE SUBMITTED BY SUCCESSFUL BIDDER)

N T35 a7

17/1/1]

S.No.

Particulars

Unit

Description

Core laying

a)Whether cores are twisted.

b) Maximum lay of twist

mm

10

Individual Shield

a) Material

b) Thickness of tape

mm

c) Coverage/ Overlap

%

d) Noise interference better than

dB

11

Drain wire for individual shield

a) Reference standard

Size/ No. of strands

sg. mm/ no.

b)
¢) Material
d) Resistance of drain wire per km at 20 deg.C

ohm

12

Overall shield

a) Material

b) Thickness of tape

mm

c¢) Coverage/Overlap

%

d) Noise interference better than

dB

13

Drain wire for overall shield

a) Reference standard

b) Size/ No.of strands

sq. mm/ no.

c) Material

d) Resistance per Km at 20°C

Ohm/ km

14

Fillers if applicable

15

Inner sheath

a) Material, type and standard

b) Whether FRLS

c) Colour

d) Method of application

e) Thickness (min)

16

Armour

a) Material,

b) Minimum Coverage

¢) Method of jointing

d) Breaking load of joint

e) Size (approx.)

f) Dia of armour

g) No. of wires

VENDORS DOCUMENT NO:
BHEL DOCUMENT NO.

REV. NO. DATE
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199
STANDARD SPECIFICATION - DATASHEET-C

(TO BE SUBMITTED BY SUCCESSFUL BIDDER)

N U5 T
17/1/1]
S.No. |Particulars Unit Description
17 |Outer sheath
a) Reference standard -
b) Material -
¢) Minimum thickness of sheath mm
d) Calculated dia under outersheath mm
€) Oxygen index (as per ASTMD 2863) -
f) Temperature index (in deg. C as per ASTMD | -
2863)
g) Maximum acid gas generation as per IEC754-|%
1
h) Maximum smoke density rating as per %
ASTMD 2843
i) Colour of outer sheath -
18 |Dia under armour mm
19 |Overall diameter of cable mm
20 |Tolerance on overall diameter mm
21 |[Weight of
conductor Kgs. / km
PVC (insulation, sheath & fillers) Kgs. / km
Armour Kgs. / km
Cable (approx.) Kgs. / km
22  |Cable parameters at 20°C(+/-3 deg. C)
a) Conductor resistance (max) Ohm/ km
b) Insulation resistance (min) M-Ohm
¢) Mutual capacitance at 0.8KHz (max) nF/ km
d) Cross talk at 0.8KHz (min) dB
e) Attenuation at 1 KHz (max) dB/ km
f) Characteristic impedence max. Ohm
23 |Continuous operating temp. (deg.C) deg. C
24 |Whether complete cable Flame retardant as per | -
IEEE-383
25 |Whether complete cable passes Swedish -
Chimney test as per SEN 4241475 (F3)
26  |ldentification
a) Length of cable marked at every mtr. -
b) FRLS marked at every 5 mtrs -
¢) Each core of the pair numbered -
d) Conductor identification details for pairs -
e) Details of cable markings -
VENDORS DOCUMENT NO: VENDORS SIGNATURE STAMP
BHEL DOCUMENT NO.
REV. NO. DATE SHEET OF 5
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977043/2022/PS-PEM-MAX

STANDARD SPECIFICATION - DATASHEET-C
(FORE, F & G TYPE CABLES)
(TO BE SUBMITTED BY SUCCESSFUL BIDDER)

N T35 a7

17/1/1]

S.No.

Particulars

Unit

Description

27

Test voltage

a) High voltage test/ Dielectric Strength

i) Voltage (KV)

kV

ii) Duration

min

b) High Voltage test

i) Voltage (KV)

ii) Duration

min

¢) Resistance to direct current test

as per VDE-0815

Voltage

\

Duration

hrs/days

28

Min bending radius

mm

29

Ovality at any cross section

mm

30

Variation of dia through out cable length

31

Cable cross-sectional drawings for each type of
cable furnished

32

i) Length of single coil in a drum

i) Marking on drum

iii) Seasoned wood drum provided

iv) Both ends of cable to be sealed with PVC/
Rubber caps to prevent water/ moisture ingress

v) Gross weight (approx.)

kg.

vi) Net weight (approx.)

kg

33

Type test procedures as per VDE 0472, IS
10810, VDE 0815, BHEL Technical Spec. and
other relevant standards enclosed.

34

Anti termite & rodent test

VENDORS DOCUMENT NO:
BHEL DOCUMENT NO.

REV. NO. DATE
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977043/2022/PS-PEM-MAX

DATASHEET C

GUARANTEED TECHNICAL PARTICULARS

LT XLPE POWER CABLE

(TO BE SUBMITTED BY SUCCESSFUL BIDDER)

S.No. Unit Description
1.0 General -
1.1 Name of manufacturer -
1.2 Place of Manufacture -
2.0 Standards Applicable
21 IS: 7098 Part-l - YES
i For general specification of XLPE Cables
29 IS: 8130 - YES
) For conductor material
23 IS: 5831 - YES
) For material of inner sheath & outer sheath.
IS: 3975/18S: 8130 - YES
24 .
For armour of 3 core/ single core cables
25 IS: 10810 - YES
) For method of tests
26 1S:10418 - YES
: For cable drums
ASTMD-2863 - YES
2.7 | For oxygen index test
2.8 ASTMD-2843 - YES
For smoke density test
$8:424-14-75 & IEC-332-1ll-Cat-B & CAT-A, - YES
2.9 IEC-332-I/ IEEE: 383
For flammability test
210 IEC-754-1 - YES
) For Acid gas generation
211 Current rating of cables conforms to -
2.12 Short circuit rating conforms to -
Formula for calculating short circuit current for -
2.13 ; )
Different duration
3.0 (a) Installation Conditions at site deg.C
i) Ambient air temperature deg.C
i) Ground temperature cm
iii) Depth of laying of cables buried in ground deg. C cm/W
(b) Installation conditions for current rating specified at clause 6.3
4.0 CHARACTERISTICS OF FRLS SHEATH
(a) Oxygen index
NAME OF VENDOR
REV.
NAME SIGNATURE DATE SEAL
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977043/2022/PS-PEM-MAX LT XLPE POWER CABLE

(b) Temperature index

(c) Acid gas generation

(d) Smoke density rating

5.0 CABLE DRUMS

(a) Type & construction

(b) Standard drum length

(c) Tolerance on drum length

INFORMATION TO BE FILLED IN FOR EACH SIZE CABLE IN THE FORM OF

6.0 TABLE
6.1 No. of cores x size
Voltage grade (Uo/U) kv
6.2
6.3 Base current ratings (*) based on CI. 3.0
(@) Inair Amp
(b) In ground Amp
(c) ducts Amp
6.4 Short circuit rating kA,Sec
6.5 (a) D.C. resistance of conductor at 20 deg C ohm/km
(b) A.C. resistance of conductor at 90 deg. C ohm/km
(c) Reactance of cable at Normal frequency ohm/km
(d) Electrostatic capacitance of cable at normal frequency mF/km
6.6 CONDUCTOR
(a) Material type & grade -
(b) No & dia of wires in each core before stranding no x mm
(c) Shape -
6.7 XLPE INSULATION
(a) Nominal thickness of insulation mm
(b) Method of Curing -
6.8 PVC ST2 INNERSHEATH
(a) Material -
(b) Thickness (min.) mm

(c) Method of application

1. Multi-core cables

(i) With fillers

(i) With out fillers

Pressure Extruded

2. Single core cables

d) Type and shape of fillers (if used)

NAME OF VENDOR

NAME SIGNATURE DATE

SEAL

REV.
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LT XLPE POWER CABLE

977043/2022/PS-PEM-MAX

e) Colour
6.9 ARMOUR
(a) Material
(i) Single core cables
(i) Multi-core cables
(b) Size/ dimensions
(c) Minimum no. of wires /formed wires
(d) Tolerance on formed wire dimension
(e) Maximum resistivity of GS formed wire
(f) Maximum resistivity of Aluminium round wire
6.10 PVC ST2 FRLS OUTERSHEATH
(a) Nominal thickness of outer sheath mm
6.11 DIAMETERS
(a) Diameter of insulated conductor mm
(b) Cable diameter under armour mm
(c) Cable diameter over armour mm
(d) Overall diameter of cable mm
6.12 Tolerance on overall diameter (£) mm
6.13 Minimum bending radius x0.D
6.14 Safe Pulling Force kG
6.15 Weight of cable kg./km
(a) Weight of conductor MT/km
(b) Weight of XLPE insulation MT/km
(c) Weight of PVC (Inner Sheath, Outer Sheath & Fillers) kg./km
(d) Weight of Armour (As applicable) kg./km
6.16 Dimension of drum mm
6.17 Shipping weight kg
6.18 Cable marking on outer sheath
() Focrj single core cables, the continuous current rating shall be furnished separately for armour earthed at one end and at both
ends.
NAME OF VENDOR
REV.
NAME SIGNATURE DATE SEAL
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DATA SHEET C

GUARANTEED TECHNICAL PARTICULARS
(TO BE SUBMITTED BY SUCCESSFUL BIDDER)

S NO. PARTICULARS
1 Name of manufacturer
2 Place of manufacture
3 No of cores X Nominal area of conductor
(mm2)
4 Cable Type
5 CONDUCTOR
a) Material type & grade
b) Shape
c) No. of Strands/Diameter of each
strand (No. / mm)
6 PVC INSULATION
a) Material
b) Dielectric strength kv/mm
c) Nominal thickness (mm)
d) Volume resistivity at 27° C
(ohm-cm)
e) Volume resistivity at 70° C
(ohm-cm)
f) Insulation resistance constant
at 27° C (M ohm km)
g) Insulation resistance constant
at 70° C (M ohm km)
h) Min. Tensile strength (N/mm2)
i) Min. Elongation at break (%)
j) Negative tolerance on thickness
(mm)
k) Fictitious dia over insulation (mm)
7 FILLERS
a) Material
8 INNERSHEATH
a) Material
b) Whether FRLS
c) Minimum thickness (mm)
d) Colour of inner sheath
e) Fictitious dia over inner sheath
(mm)
NAME OF VENDOR
REV.
NAME SIGNATURE DATE SEAL
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9 ARMOUR
a) Material
b) Type of armouring
c) Nominal size of armour (mm)
d) Minimum coverage
e) Method of jointing
f) Breaking load of joint
g) Minimum no. of wires (No.)
h) Armour resistance at 20 deg.C
(Ohm/km) max
i) Max. Resistivity of GS wire
(Ohm-cm) max.
i) Fictitious dia over Armouring (mm)
10 OUTERSHEATH
a) Material
b) Whether FRLS
c) Thickness (mm) (Nominal)
d) Min. Tensile strength (N/mm2)
e) Min. Elongation at break (%)
f) Colour of Outer sheath
g) Tolerance on thickness in mm
11 Permissible Voltage Variation
12 Permissible Frequency Variation
13 Combined Voltage & Frequency Variation
14 Max. rated Conductor temperature
15 Max. allowable conductor temperature during
short circuit
16 a. Continuous current carrying
capacities
b In Ground 30 deg.C (A)
C. In Duct 30 deg.C (A)
d. In Air 50 deg.C (A)
e. Depth of laying
f. Thermal resistivity of soil
17 FRLS PROPERTIES
a. Oxygen Index (ASTMD 2863)
b. Temperature Index (ASTMD 2863-77)
C. Smoke density rating (ASTMD 2843)
d. HCL (ACID) Gas Generation (IEC 754-1)
e. Flammability tests

NAME OF VENDOR

NAME

SIGNATURE DATE

SEAL

REV.
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18

CABLE DRUMS

a.  Type & construction

b. Stranded drum length with tolerance on
drum length

19

Max. D.C. resistance of conductor at 20° C-
Main (ohm/km)

20

Max. A.C. resistance of conductor at 70° C-
Main (ohm/km)

21

Calculated star reactance (ohm/km)

22

Approx. Cable Capacitance (micro F/km)

23

Charging current at 415 V (A/km)

24

Loss tangent (for reference only)

25

DIAMETERS

a.  Approx. dia over insulation (mm)

b.  Approx. dia over inner sheath (mm)

c.  Fictitious. dia under outer sheath (mm)

d.  Approx. overall dia of cable (mm)

e. Tolerance on overall dia in mm

26

Minimum bending radius

27

safe pulling force when pulled by pulling eye N

28

Approximate weight of cable (kg/km)

29

Marking at every 5 meter on Outer Sheath by
Embossing

30

Marking at every 1 meter on Outer Sheath by
Printing

NAME OF VENDOR

NAME

SIGNATURE DATE

SEAL

REV.
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