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5.2.1.7 NATIONAL ELECTRICAL CODE (NEC.)

5.2.1.8 INTERNATIONAL ELECTRO-TECHNICAL COMMISSION (IEC.)

5.2.1.9 NATIONAL FIRE PROTECTION ASSOCIATION (NFPA.)

5.2.1.10 BRITISH STANDARD (BS.)
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520 swavtdununzanaRvogunsel
520.1  anglnfusegalsfiu 12/20 (24) kv Underground Cable
5202 deruuazuinsgiunisude angliiuseaslddu 12/20 (24) kv Underground
cable
5.20.2.1 anglifiusegaldifiu 12/20 (24) kv underground cable diosiduviln
Single core with copper conductor cross linked polyethylene (XLPE) insulation, Copper wire
screen and polyethylene (PE) sheath
5.20.2.2 awlwiuseadldau 12/20 (24) kv underground cable 9&#BINENIN
159UUAZHIUNTNAABUAINNIATE I TIS2143 M8 IEC60502-1 Ed.1 Power cable with extruded
insulation and their accessories for (1997-04) Amendment 1 (1998-05) rate voltage from 1kV
(Um=1.2) up to 30 kV (Um=36 kV) for IEC60502-2. Ed.1.1(1988-11), IEC60502-4 Ed.1 (1997-03)
1152427 Conductors of insulated cable.
5203  deyaituguiifasnisvesanglwiiussadlsitu 12/20 (24) kv Underground cable.

ol a

nAnSueaesaslitoyannsnuuziasteyaniainumealiauasiniansldnulidesndil

5.20.3.1 System voltage : 3 Phase, 22 kV.
5.20.3.2 Rated frequency : 50 Hz.
5.20.3.3 Conductor temperature.
For normal operation : Continuously 90°C.
For emergency overload condition  : 130°C.
For short circuit condition : 250°C.

5.20.3.4 The construction of underground power cable shall be according to
the following requirements and technical data as shown in Tablel and Table2.

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

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

3) Insulation shall be unfilled, no carbon black XLPE. 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 hot
water curing 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 not be less than
90 percent of the nominal value.
4) Insulation screen over the XLPE insulation, semi- conductor XLPE

shall be extruded as insulation screen layer.

,3 /The average...
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The average thickness of the insulation screen shall be as the
value specified in Tablel and Table2.

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 be less than the value specified in Tablel and Table2.

6) Non-metallic sheath shall be black PE suitable for use with the
cable having maximum conductor temperature of 90°C and 130°C under normal 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 80
percent of the nominal value.
5.20.3.5  Cable marking outer sheath of cable shall be marked legibly and
durably in Thai language, at the interval of about 50 cm, as follows:
“msrniseurstszinalve vindouvanats aeandaldfuuieauiunsoadedlndiefiau dmsu
Tdifuszuu A Taavi vunn B e, dygiail ¢

A : Rated voltage
B g Nominal cross-section area
C : Contact Number

5.20.3.6  Terminal marking both terminal of cable in each reel shall be
permanently mark with manufacturer symbol for verifying the original length. The method
marking shall be stated.
5.20.3.7  Cable end sealing immediately after factory tests the cable ends
shall be sealed or covered with moisture-proof caps.
Table 1 Data for XLPE underground cable rated voltage 12/20 (24) kV

Nominal cross | mm? 35 50 95 120 185 240 400 500

section area of

conductor
Min No. of wire in - 6 6 15 18 30 34 53 53
conductor
Diameter of | mm | 695 | 833 | 11.45 | 1295 | 1598 | 18.47 | 2339 | 26.67

conductor +1%

Thickness of | mm 0.5
conductor screen,

3pprox..

Thickness of | mm 55

insulation \

S+ /W ﬁmm,__ S /ZyEfé : ,}l/ :r:cgg
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Diameter over | mm | 190 | 205 | 235 | 250 28.0 30.5 35.5 39.0
insulation,

approx.

Thickness of | mm 0.5

insulation screen,

approx.

Total- cross | mm? 10 10 10 10 25 25 25 25
section area of

copper wire

screen, minimum

Number of wire 20 20 20 20 30 30 30 30
screen, minimum

Thickness of non- | mm 1.8 1.8 1.9 2.0 21 2.2 2.4 2.6
metallic sheath

Overall diameter. | mm 28 30 33 34 38 42 48 52
Approx...

Max. d c| Q/ | 0524|0387 | 0.193 | 0.153 | 0.0991 | 0.0754 | 0.0470 | 0.0366
resistance of | km

conductor at

20°C

5.20.4  Packing process of 12/20 (24) kV Underground cable.
The cable shall be packed on non-returnable wooden reels with

5.20.4.1

hub reinforcement. Reels shall be closely lagged with suitable wooden battens to protect the

cables against damage. After lagging, the galvanized steel wire or steel strap shall be fitted to
the battens over each flange of the reel. Overall outside diameter of reel shall not exceed 2.0

meters.

Table 2 Active Ingredients of CCA
TIS 515 - 2539
Description Group 3

Formula A Formula B Formula C
Copper, as CuO 16.0 - 20.9 18.0 - 22.0 17.0-21.0
%
Chromium, as CrOs 594 -69.3 33,0 - 38.0 44.5- 50.5
%
Arsenic,as As,Os 14.7 - 19.7 42,0 - 48.0 30.0 - 38.0
% \

=
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520.4.2  The standard length of cable per reel, size from 185 mm ? to 240
mm ? depend order 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 exceed 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 length shown on the reel.
1)  Cable type and size
2)  System voltage
3) Manufacturer’s name and/or trade mark
a) Contract number and year of manufacturer
5) Length of cable
6) Gross weight and net weight
7) Other according to manufacturer’s design
5.20.5 Test and Test report
52051  Type test the proposed cable shall have successfully passed the
type test in accordance with the latest relevant standard.
The type test shall be as follow:
Electrical type test
- Partial discharge test
- Bending test, followed by a partial discharge test
- Tan O measurement
- Heating cycle test, followed by a partial discharge test
- Impulse test followed by a voltage test
- Voltage test for 4 h
- Resistivity of semi-conducting screen
Non- electrical type test
. Measurement of thickness of insulation

- Measurement of thickness of non-metallic sheaths

Test for determining the mechanical properties of insulation
before and after ageing
Test for determining the mechanical properties of non-

metallic sheaths before and after ageing
- Addition of ageing test on pieces of complete cable
5 Pressure test at high temperature on insulation and non-

- Hot set test for XLPE insulations ==
Y -\ Water absorption test on insulation g%k

G . @:// - e . /- Measure...
-z D&/ 3 )

metallic sheaths
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. Measurement of carbon black content of black PE non-
metallic sheaths
= Water penetration test
5.20.5.2  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 conductors
- Partial discharge test
- Voltage test
5.20.53  Sample test shall be made in accordance with the reference
standard as follow:
. Conductor examination
. Check of diameters
- Voltage test for 4 h
. Hot set test for XLPE insulation
5.20.5.4  Routine test and Sample test reports shall be submitted at the
time of delivery.
5.20.5.5  The cost of all test report shall be borne by the contractor
5.20.6 Material, equipment, and specification for cable termination kit and cable
splicing kit for 12/20 (24) kV underground cable
5.20.6.1  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.
5.20.6.2  The cable splicing kit shall be manufacturer and tested in
accordance with the latest revision of IEEE standards 48, DIN 5727/VDE 0278 or equivalent; unless
otherwise specified in these specification. The cable kits conforming to other national standards
having similar characteristic and quality may be proposed.
5.20.6.3  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.
5.20.6.4  The termination kit on the equipment-side are designed to meet
EN 50180, 50181, and DIN47637. The plug is suitable for all kinds of insulated plastic cables. As
well as a wide range of standard types there are also customer-specific versions for every cable
type. The termination kit system features numerous variations in addition to the standard plug
and socket combination, there are many other versions for testing purposes and special
applications.
5.20.6.5  The 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 tubing type.
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