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5. TwasidvauAzAmmnRvagninl (Specification)
5.1 ABMUUARIMITUNTIHER 22 kY Underground cable
5.1.1 22 KV Power cable Jundnfiusivhinausod sadufuiiinddnuaiildmuegumslnis
.11:'3mﬁﬂLLa:nﬁmﬁmﬁﬁiﬂﬂﬂﬁﬁ'ﬂgﬂamﬁwmuﬂaﬁagﬂﬂ"|an:-’i"ruL'nﬂﬁauﬂ:ﬂﬁﬁ’mnﬁ'[-ﬁam'lﬂﬁaun’:hﬁ
5.1.2 22 kv underground cable Anatuadn Single core with copper conductor cross linked
powyethylene (XLPE) insulation, Copper wire screen and polyethylene (PE) sheath
213 22 kY underground cable sdasndnuinlssnuunsiminvmssusaL R TgIL TIS2163 s
IEC60502-1 Ed.1 Power cable with extruded insulation and their accessarias for (1997-0d) Amendment
1 (1998-05) rate voltage from 1kV (Um=1.2) up to 30 kV (Um=34 kV) for IECE0502-2, Fd.1.1 (1988-11),
IEC60502-4 Bd.1 (1997-03) TIS2427 Conductors of insulated cable.
5.2 ﬁauﬂ#ﬂiwﬁﬁmmwm 22 k¥ Underground cable.

5.2.1 Systern voltage : 53 Phase, 22 kv.
5.2.2 Rated frequency : 50 Hz,
523 Conductor temperature.
Far normal operation : Continuously $0°C.
For emergency overload condition :130°¢.
For short circuit condition = 250°C,

2.24 The construction of underground pewer cable shall be according to the fellowing
requirerments and technical data as shown in Tablel and Table?

2.2.4.1 Conductor shall be plain annealed copper and compact round concentric lay
stranded construction confirmable to TIS 2427

5.2.4.2 Conductor screen over the conductor, semi-conductive XLPE shall be extruded
as conductor screen layer. The average thickness of the conductor sereen shall be as the value specified
in Tablel and Table2

5.2.4.3 Insulation shall be unfilled, no carben black XL PE. The conductor screen layer,
the insulation layer and the insulation screen layer shall be provided by tandem extrusion or
simultaneous extrusion and continuous vulcanize.




Only the dry curing process required. Conventional steam or hat water CUnNg processes are
not accept,
The average thickness of the insulation shall not be less than the nominal value specified in
Tablel and Table2.
The minimum thickness of the insulation shall net be less than 90 percent of the nominal
value,
5.2.4.4 Insulation screen over the XLPE insulation, semi- conductor XLPE shall be extruded
as insulation screen layer.
The average thickness of the insulation screen shall be as the value specified in Tablel and
Table2.
3.2.4.5 Metallic screen (Ground screen) shall be a concentric layer of copper wire which
is electrically continuous and bonded together throughout the cable length with copper contact tape.
The total cross- sectional area and minimum number of wire of the metallic screen shall not
oe less than the value specified in Tablel and TableZ,
2.2.8.6 Non-metallic sheath shall be black PE suitable for use with the cable hawving

maximum conducter temperature of 90°C and 130°C under nermal and emergency condition
respectively,

The average thickness of the sheath shall be less than the nominal value specified in Tablel
and Table2,

The minimum thickness of the sheath shall not be less than B0 percent of the nominal value.

525 Cable marking outer sheath of cable shall be marked legibly and durably in Thai
languare, at the interval of about 50 cm, as follows:

"nrSawasmalng Yidauvaeth suedslEiudsauiurssagdinaiay Awiuls
fuszuy & Toewl vuw B meaw, © Soguad

A : Rated voltage

B : Nominal cross-section area

C : Contact Number

2.2.6 Termninal marking both terminal of cable in each reel shall be permanently mark with
manufacturer symbal for verifying the original leneth. The method marking shall be stated,

2.2.7 Cable end sealing immediately after factory tests the cable ends shall be sealed or
covered with moisture-proof caps.

fMable 1,
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Tablel Data for XLPE underground cable rated voltage 12/20 (24) kv

| Marminal cross section | mm® 35 &0 95 I 120 | 185 | 240 a00 500
area of conductor
Min Mo, of wire in - & = 15 18 a0 54 a3 5
conductor
Diameter of conductor | mm | 6.95 | 833 | 1145 | 1295 | 1598 | 1847 | 2339 | 2667
+1% |

Thickress of conductor | mm 0.s

SCTEEN, APRroxX..

Thickness of insulation | mm 5.5

Diarmeter over | mm 19.0 | 205 | 235 25.0 28.0 30.5 355 39.0
insulation, approsx,

Thickness of insulation | mm 0.5

SCISEN, ApProX...

Total-cross section area | mm® | 10 10 10 10 25 25 25 25
of copper wire screen,

nirum

Number of wire screen, - 20 20 20 20 30 30 30 a0
__mirlirnurn =
Thickness of ron-| mm 18 1.8 1.9 2.0 21 2.2 24 26
rmetallic sheath

Owverall diameter. | mm 28 30 33 34 38 42 a3 52

| Approx...

Max. d.c. resistance of | @/ | 0.524 | 0387 | 0.193 | 0.153 | 0.0991 | 00754 | 00470 | 00368

conductor at 20°C km

fMable? .
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Table2 Data for XLPE underground cable rated voltage 18/30 (36) kv

—_—

Morninal cross section area of | mm? & g5 120 185 40 400 500
conductor

Min Mo, of wire in conductor - & 15 18 30 34 53 53
Diarmeter of conductor «1% mm 8.33 11.45 | 1295 | 1598 | 1847 | 2339 | 2667
Thickness  of  conductor | “mm 0.5

SCrEen, approx.,.,

Thickness of insulation T 8.0

Diameter  owver  insulation, | mm 255 285 30.0 330 355 a0.5 2430
approx.

Thickness of insulation screen, | mim 05

APDrox...

Total- cross section area of | mm? 10 | 10 10 25 25 25 25
CORPEr WiNe SCresn, minimurm

Mumber  of wire screen, 20 20 20 30 30 a0 30
Firirmum

Thickness of non- metallic | mm 2.0 2.1 2.2 2.3 24 2.6 27
sheath

Owverall diameter. Appros... mm 55 38 &0 a5 a7 55 58
Max, d cresistance of | Q/ 0.387 | 0193 | 0153 | 00991 | 00754 | 0.0070 | 0.0365
conductor at 20°C km | | | | | |

2.3 Packing process of 22 kV Underground cable,

5.3.1 The cabie shall be packed on non-retumable wooden reels with hub reinforcement.
Reels shall ba closely lageed with suitable wooden battens to protect the cables against damage.
After lagaing, the galvanized steel wire or steel strap shall be fitted to the battens over each flange
of the reel. Cverall autside diameter of reel shall not exceed 2.0 meters. The wooden parts of
reels shall be treated with water- home wood preservatives, Chromate Copper Arsenate (CCA).
according to Group 3 of TIS 515, see Table3, 1o a dry net salt retention of 12,0 ke/m oo suitably
impregrated under pressure with an approved wood preservative.

fTable3

T e Bl
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Table3 Active Ingredients of CCA
i TI5 515 - 2539 |
Description I:'.:m::-m:u 3
Formula A Formula B Farmula C
Copper, as Cul 160 -209 18.0 - 22.0 17.0=- 210
By
Chrarnium, as CrDs 594 - 493 33.0 - 380 44.5- 505
Ha
Arsenic,as AszDs 14,7 - 197 420 -48.0 30,0 - 380 o
b | ]

2.3.2° The standard length of cable per reel, size from 185 mm 2 to 240 mm 2 depend crder
shall be 500 m + 10 m but can be adjustable conform to manhole distance.
The length of cable per reel if proposed more than the specified standard length can be
accept but the overall outside diameter of reel shall not excesd 2.0 meters.
Cable length of the last reel can be adjustable to meet the length specified in the purchase
contract but not less than 50 percent of the length of cable per reel.
On acceptance, the measure length of cable in each reel shall not be less than the packing
tength shawn on the reel,
- Cable type and size
- Systemn voltage
- Manufacturer's name and/or trade mark
- Contract number and year of manufacturer
- Length of cable
- Gross weight and net weight
- Other accerding to manufacturer's desien
54 Test and Test report
3.4.1 Type test the proposed cable shall have successfully passed the type test in accordance
with the latest relevant standard.
The test report shall be submitted within fifteen (15] calendar days from the bid closing date,
The above type test may be amitted if a record of test marde once can be supplied.
The type test shall be as follows
Electrical type test
- Partial discharee test
- Bending test, followed by a partial discharge test
- Tan O measurement
- Heating cycle test, followed by a partial discharge test
Ampulse...

T 4
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Impulse test followed by a voltage test
Voltage test ford h
Resistivity of semi-conducting screen

Mon- electrical type test

Measurernent of thickness of insulation

Measurement of thickness of non-metallic sheaths

Test for determining the mechanical properties of insulation befare and after ageing
Test for determining the rmechanical praperties of non-metallic sheaths before and
after ageing

Additien of ageing test on pieces of complete cable

Pressure test at high temperature on insulation and non-metallic shaaths

Hot set test for XLPE insulations

Water absorption test on insulation

Measurernent of carbon black content of black PE non-metallic sheaths

Water penetration test

54.2 Routine test shall be made on all cable length in each reel in accordance with the
reference standard as follow:

Measurement of the electrical resistance of conductars
Fartial discharee test
Voltage test

5.8.3 Sample test shall be made in accordance with the reference standard ac foallamw:

=

Conductor examination

Check of dameters

Voltage test for 4 h

Hot set test far XLPE insulation

>.4.4 Routine test and Sample test reports shall be submitted at the time of delivery.
3.4.5 The cost of all test repert shall be bome by the contractor
2.3 Material, equipment, and specification for cable termination kit and cable splicing kit for 22 kv
underground cable

3.5.1 These specified scope cover outdoor and indoor termination and splicing kit to be used
with underground cable 22 kV single core copper conductor, cross link polyethylene insulated,
copper wire screen and polyethylene or polyvinyl chloride sheath,

3.2.2 The cable termination kit and cable splicing kit shall be manufacturer and tested in
accordance with the latest revision of |EEE standards 48, DIN 5727/VOE 0278 or equivalent; unless
otherwise specified in these specification. The cable kit conforming to other national standards having
similar characteristic and quality may be proposed.

75.5.3 The cable...
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5.5.3 The cable kits shall be suitable for use tropical climatic area and highly contaminated
atmosphere and shall be capable of operating at it full rating in the following conditions mentioned.

3.5.4 Termination housing, module or skirt shall be made of non- tracking, weather and ultra
violet resistance materials. Stress control for cable shield terminus may be molded stress cone, voltage
grading tube, or stress grading pad. Stress control by tape wrapping shall not be accept

5.5.5 The cable termination kit and cable splicing kit shall be in accordance with the latest
revision of IEEE standards 48, DIN 5728/VDE 0278 or equivalent, and may be pre molded slip on type,
pre molded shrinkable type (Clod shrinkable) or heat shrinkable tubi ne type.

5.5, 6 Each cable kits shall be provided the cable ‘ug at underground copper cable,
compression type, 1- hale NEMA pad, and grounding desice for earthing, and accessories.

34 The signaling alert protect termination explode or deteriorate, These equipment tool can be
set point alert level use for monitor and alert to operator before cable kit defect, signaling alert shall
be manitor and analysis together from manufacturer's engineer,

The manufacturer's engineer shall be report and consult feedback every § month.

The equipment shall be installed at both end of cable inside switchgear compartment part.

The equipment shall be same manufacturer’s which switchgear because suppliers shall be official
document warantee overall switchgear and cable kits.
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