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1. DESCRIPTION

Cable systems shall mean the supply of MV power cables. Work of this section includes: all

measurements and materials required to complete the work of this section.

The extent of work shall include cable systems for the following locations:

- connection of Indoor switchgear to capacitor bank.

2. TERMINOLOGY

Technical terminology is to be as defined in latest edition of IEC 50, IEEE 100and/or ANSI C42-
100 standards.

3. STANDARS

Work of this section shall comply with the requirement of latest edition of IEC, BS and DIN

standards within which IEC standard is preferred.

4. DESIGN

The contractor is totally responsible for mutual compatibility and adequacy of all cable systems and
all other corresponding equipment, in any respect.

Cable shall be color coded as follows:

- Red, yellow, blue for phase conductors.

- Black for AC neutral and other connections.

- Yellow/Green for ground connections.

- Gray for DC circuits.

All cables shall have a unique number and the cores within that cable shall bear the same number
such that they may be easily identified after the cable has been terminated. This shall be
accomplished by the use of numbered ferrules.

All cable installed in concrete trenches, or pipes.

Power cable conductors shall be sized for the proper current carrying capacity to the standards
specified on this section. All single - phase power cables shall have 1full sized conductors plus 1
earth continuity conductor which is ampere rated not less than 100% of the phase conductor. Three
phase power cables shall have 3 full size conductors pluse 1 earth continuity conductor which is
rated not less than 58% of the phase conductor.

20 kV XLPE cables shall be approved 12/20(24)KV grade cables.
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All cables shall be furnished on lagged reels of sufficiently large diameter to prevent modification
of the physical properties of the conductor. The reels shall be of such design, construction and
strength as to guarantee satisfactory delivery of the conductor to its destination without
displacement, chafing or other damage incurring during shipment of field handling. The reels shall
be capable of withstanding all stresses due to installation operations. Each end of the conductor
shall be properly and securely sealed and fastened to the reel. In addition to marks required for
shipping purposes, each reel head shall be marked to show serial number, size and number of
conductors, length of conductor. Arrow showing the end of the conductor, and gross, tare and net
weights. Measurement marks shall be provided over the whole length of cable in each 1.0 m
intervals.

outdoor cables shall be protected from direct sun, i.e.: all cables above ground shall be covered or
encased.

All cable runs shall be of a single length with no splicing or jointing.

All switchyard cables shall have a PVVC jacket over the individual cable core insulation and an over-
all galvanized steel wire armor and PVC overall sheath.

Where cables pass under roadways, they will be laid in pipes at minimum depth of 80 cm below the
surface.

The cable size shall be properly calculated by the contractor and approved by the Engineer. For
connections in cubicles and approved by the Engineer.

The risk of fire shall be restricted by selecting cables with self extinguishing sheathes and by
suitable arrangement of the cable runs.

All wiring shall be marked.

If the shield and its connection cannot withstand the maximum 50 Hz current estimated to flow
through the shield for 0.5 second in the event of an earth fault ,parallel earthing conductors must be
alongside the cable.

5. FABRICATION AND MANUFACTURE

5.1 Power Cables

Medium voltage cable shall be armored , stranded softdraw copper conductors . Precautions shall be
taken to preclude any galvanic activity when joining dissimilar metals. Sealing ends shall be

provided for each MV cable termination as well as cable glands for all cables.
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All medium voltage cables shall have XLPE (cross linked polyethylene) insulation suitable for their
classes. The cable jackets shall be as specified for low voltage cables above.

Unless otherwise approved, a continuous screen consisting of copper wire shall be applied between
the XLPE insulation and armor.

The sheathing shall be impervious to moisture, close fitting and free from defects.

All materials used in the protective bedding and serving (outer covering) shall be to approval and
shall be of such a nature that in the finished cable, they do not crack or run at any temperature likely
to be attained in transit to the site or on the site before or after laying or when the cables are in
operation.

The materials shall adhere properly to the sheath and shall be applied evenly around the cable.
Immediately after the works tests, both ends of every length of the cable shall be sealed in an
approved manner and shall remain sealed until installed in its final position.

6. INSPECTION AND TESTS

Perform all inspection, routine tests and type tests stipulated in applicable standards to ensure that

material and workmanship conform to the specification and drawings.

Give Engineer access to the works for determination or assessment of compliance with the
provision of this specification or to witness the contractor inspection or tests.

Produce a certificate of compliance of the equipment with the design, routine and type tests
stipulated in the applicable standards.

Owner reserves the right to have representative present during final shop and functional testing .

The contractor shall advise the date of test at least sixty (60)days in advance.
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RATING AND CHARACTERISTICS

SCHEDULE OF CABLE (I)

MV CABLE SYSTEM
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SCHEDULE CABLE (1)
RATING AND CHARACTERISTICS OF MEDIUM VOLTAGE CABLE SYSTEM
TECHNICAL PARTICULARS
ITEM DESCRIPTION
20KV
1 Medium power cable
Single core copper conductor XLPE
1-1 Type of cable insulated, screened and
Armored,1*120mm?2
1-2 Voltage designation KV 12/20(24)
1-3 Conductor material Annealed CU
1-4 Type of conductor Stranded
1-5 Type of armor and material Aluminum double tape
Copper wire + copper tape
1-6 Material of shield PP PPer P
(20 mm * 0.1 mm)
1-7 High voltage test for 5 min kv 50
1-8 Basic insulation level KV peak 125
1-9 Short circuit withstand.
1-9-1 Symmetrical current kA 10
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SCHEDULE CABLE (1)
RATING AND CHARACTERISTICS OF MEDIUM VOLTAGE CABLE SYSTEM
ITEM DESCRIPTION TECHNICAL PARTICULARS
20KV
1-9-2 Dynamic current KA peak 2.51s.c
1-9-3 Time duration Sec 3
1-10 Short circuit withstand of shield and armor kA/sec 10/0.5
1-11 Type of cross — link curing Dry curing
1-12 Type of bedding PVC -ST;
1-13 Type of outer sheath and color PVC — ST,/ Red
Service conditions
Ambient temperatures(Max.Min.) 0C +45/-25
Polution Level Very heavy
, Altitude Above Sea Level m 1500
Ice Thikness mm 20
. . . m/s
Maximum mean wind velocity 45
Wind velocity under Ice loading conditions m/s 28
Seismic acceleration g 0.3

O I Y axio

Oyl oiws slaw! Jxo

odd...i')g).é ‘SLAM Jz.o




m e t0ylouds Ay p5 10,1 ,8 @

@y wol Gl Cony (5,105 (5515 Lo g0 sl Ve b b w5 ig 9090

ul/.'ul:‘(f,u_‘)} sl
Olwz gl 9 ol (Ll

gC’;f:uC’UlJ"&/-‘rp/ s
i . .

GUARANTEED TECHNICAL INFORMATION
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SCHEDULE CABLE (1)
GUARANTEED TECHNICAL INFORMATION OF CABLE SYSTEM
(TO BE SUPPLIED WITH CONTRACT
#REF!
TECHNICAL
ITEM DESCRIPTION PARTICULARS
20KV
BIDER NAME :
1 Medium voltage power cables
1-1 | Manufacturer's information
a) Name and country
b) Type and designation
1-2 | Quantity m
1-3 | Applicable technical standard
1-4 | Voltage rating KV
1-5 | Number of cores
1-6 | Conductor details :
1-6-1 | Sectional area of conductor (s) mm?2
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SCHEDULE CABLE (1)
GUARANTEED TECHNICAL INFORMATION OF CABLE SYSTEM
(TO BE SUPPLIED WITH CONTRACT
#REF!
ITEM DESCRIPTION TECHINICAL

PARTICULARS

20KV

1-6-2 Material

1-6-3 | Whether circular or shaped

1-6-4 Number and size of wires No./mm

1-6-5 Conductor screen

1-6-5-1 | Materials and type

1-6-5-2 | Minimum and nominal thickness

1-7 Type of insulation

1-8 Nominal radial thickness of insulation :

1-8-1 Between conductors mm

1-8-2 Between conductor and / or screen mm

1-9 Metal screen :
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SCHEDULE CABLE (1)
GUARANTEED TECHNICAL INFORMATION OF CABLE SYSTEM
(TO BE SUPPLIED WITH CONTRACT
#REF!
TECHNICAL
ITEM DESCRIPTION PARTICULARS
20KV

1-9-1 | Material

1-9-2 | Minimum thickness at any point mm

1-9-3 | For aluminium sheaths only
1-9-3-1 | Depth of corrugations mm
1-9-3-2 | Pitch of corrugations mm

1-10 Nominal diameter over metal screen mm

1-11 | Composition of lead (alloy) sheath (if any)

1-11-1 | Tin %

1-11-2 | Cadmium %

1-11-3 | Antimony %

1-11-4 | Lead %
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SCHEDULE CABLE (1)
GUARANTEED TECHNICAL INFORMATION OF CABLE SYSTEM
(TO BE SUPPLIED WITH CONTRACT
#REF!
ITEM DESCRIPTION TECHINICAL

PARTICULARS

20KV

1-12 | Composition of aluminium sheath :

1-12-1 | Grade of aluminium

1-12-2 | Method of application

1-13 Bedding for armor (inner plastic sheath) :

1-13-1 | Material

1-13-2 | Nominal thickness mm

1-14 Armor :

1-14-1 | Material (galvanized steel , aluminium, ...)

1-14-2 | Double tape armor

1-14-2-1 | Thickness of tapes mm

1-14-2-2 | Width of tapes mm
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SCHEDULE CABLE (1)

GUARANTEED TECHNICAL INFORMATION OF CABLE SYSTEM
(TO BE SUPPLIED WITH CONTRACT
#REF!
TECHNICAL
ITEM DESCRIPTION PARTICULARS

20KV

1-14-2-3 | Maximum gap between conductors mm

1-14-3 | Single wire armor

1-14-3-1 | Round or flat

1-14-3-2 | Number of wires

1-14-3-3 | Thickness of wires mm

1-14-4 | Double wire armor

1-14-4-1 | Number of wires in first layer

1-14-4-2 | Number of wires in second layer

1-14-4-3 | Diameter of wires mm

1-15 Outer covering :

1-15-1 | Material and color
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SCHEDULE CABLE (1)
GUARANTEED TECHNICAL INFORMATION OF CABLE SYSTEM
(TO BE SUPPLIED WITH CONTRACT
#REF!
TECHNICAL
ITEM DESCRIPTION PARTICULARS
20KV
1-15-2 | For fibrous servings only nominal thickness mm
1-15-3 | For extruded servings only
1-15-3-1 | Min . thickness mm
1-15-3-2 | Nom . and max . thickness mm
1-16 Nominal overall diameter of completed cable | mm
117 Nominal weight of one meter of completed Kg
cable
Minimum rating of bend round which cable
1-18 1
can be laid :
1-18-1 | In ground or air m
1-18-2 | In ducts
1-18-3 | Adjacent to terminations with former
Minimum radius of bend for individual cores
1-19 m

at joints and terminations
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SCHEDULE CABLE (1)

GUARANTEED TECHNICAL INFORMATION OF CABLE SYSTEM

(TO BE SUPPLIED WITH CONTRACT

#REF!
TECHNICAL
ITEM DESCRIPTION PARTICULARS
20KV
1-20 Maximum DC resistance of conductor for
1000 meters of cable at 20 °C
101 Equivalent star reactance per 1000 meters of
the three phase circuit at rated frequency
1-22 Maximum electrostatic capacitance
1-22-1 Between one core and the remainder
bunched and connected to metal sheath
1-22-2 | Between one core and screen
1-22-3 | Between all cores (bunched) and sheath
Max . permissible continuous current
1-23 ) . " . e
carrying capacity under "as laid" condition :
1-23-1 Ground temperature 25 °C, 30 °C, 35 °C
and 40 °C
1-23-2 | Depth of laying 70 cm
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SCHEDULE CABLE (1)
GUARANTEED TECHNICAL INFORMATION OF CABLE SYSTEM
(TO BE SUPPLIED WITH CONTRACT
#REF!
ITEM DESCRIPTION TECHINICAL

PARTICULARS

20KV

1-23-3 | Thermal resistivity of ground 1 °C m/w

1-23-4 | Spacing between cables , flat formation , 7 cm

1-23-5 | Continuous operation (load factor = 1)

Max . permissible continuous current rating of
cable at 40 °C, 45 °C, 50 °C and 55 °C

1-24 | ambient temperature , continuous operation
and 7 cm spacing between cables under laid
conditions as follows :

1-24-1 | In concrete cable trench A
1-24-2 | In air A
1-24-3 | In cable duct or pipe A

Maximum conductor temperature

1-25 corresponding to item 1-22 & 1-23 above

°C

a) Normal permanent load
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SCHEDULE CABLE (1)
GUARANTEED TECHNICAL INFORMATION OF CABLE SYSTEM
(TO BE SUPPLIED WITH CONTRACT
#REF!
TECHNICAL
ITEM DESCRIPTION PARTICULARS
20KV
b) Emergency load max . during 8h/day
and 100h/annual
c) Short circuit
Maximum permissible short circuit rating
1.06 | Of three second duration assuming short
circuit occurs when cable is at its
maximum operating temperature :
1-26-1 | Conductor KA
1-26-2 | Screen KA
Maximum temperature attained by
1.27 conductor and metal sheath under the
short circuit conditions of item 1-25
above :
Conductor temperature corresponding to o
1-27-1 Vitem 1-25-1 ¢
e Metal sheath temperature corresponding o
1-21-2 to item 1-25-2 ¢
Method of installation (e.g : laid directly
1-28 in the ground , drawn into ducts , erected
in air , or in concrete cable trench)
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SCHEDULE CABLE (1)
GUARANTEED TECHNICAL INFORMATION OF CABLE SYSTEM
(TO BE SUPPLIED WITH CONTRACT
#REF!
ITEM DESCRIPTION TECHINICAL

PARTICULARS

20KV

1-29 Depth of laying

1-29-1 | Twin and multi core cables to axis of cable mm

Single core cables in close trefoil formation to

1-29-2 1 axis of uppermost cable mm
1-29-3 Single core cables in flat formation to axis of mm
cable
1-29-4 | Cables in ducts to axis of duct mm
1-30 | Spacing :

Twin and multi core cables between axis of
1-30-1 . mm
adjacent cables

Single core cables in close trefoil formation

1-30-2 between axis of trefoils

mm

Single core cable in flat formation between

1-30-3 axis of cables forming one three phase circuit

mm

1-31 Estimated length for high voltage power cable | m

1-32 | XLPE curing method
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