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Invitation to Bid No. :

Specification No. : RCBL-028/2548

C Material, equipment, and specifications for SELF-SUPPORTING AERIAL CABLES

(TWISTED AERIAL CABLE) OF RATED VOLTAGES 22 kV AND 33 kV

€1 General material and packing instructions

Additional to the general instructions, the following shall be observed :

la Scope
These specifications cover 22 kV and 33 kV three single-core self-supporting aerial
cables with compact stranded aluminium conductor, screen, insulation, copper wire

screen, and sheath, with steel messenger to form self-supporting aerial cable.

1b Standard
The self-supporting aerial cables (twisted aerial cable) shall be manufactured and
tested in accordance with the latest IEC, TIS or equivalent; unless otherwise

specified in these specifications.

lc Principal requirement
lc.l1  General

The cables shall be capable of installing and operating under the following

conditions :
System voltage : 3-phase, solidly, grounded; 22 kV and 33 kV,
Rated frequency : 50 Hz
Conductor temperature
for normal operation . continuously 90°C
for emergency overload - 130°C
condition

for short-circuit condition : 250°C

Ambient air temperature : up to 40°C
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lc.2

Construction
The construction of self-supporting aerial cables shall conform to the following

requirements and technical data as shown in Table | .

1. Conductor
The aluminium conductor shall be compact round concentric-lay-stranded in

accordance with the latest TIS 293.

2. Conductor screen
Over the conductor, semi - conductive cross - linked polyethylene (XLPE) shall
be extruded as conductor screen layer.
The semi-conductive extrusion shall be made in the process of tandem or
simultaneous extrusion with the insulation and insulation screen. The conductor
screen shall be of a material compatible with the conductor metal, and shall be

uniformly and firmly bonded to the overlying insulation.

3. Insulation
The insulation shall be unfilled, no carbon black, XLPE processed from
peroxide cross linking agent, whose properties meet all the requirements as

specified in [EC 60502-2.

The average thickness of insulation shall be not less than the nominal value

specified in the attached table.
The minimum thickness shall be not less than 90 percent of the nominal value.

4. Insulation screen
Over the XLPE insulation, semi-conductive XLPE shall be extruded as

insulation screen layer.

The average thickness of the insulation screen shall not be less than the nominal

value specified in Table 1 .

The minimum thickness of the insulation screen shall not be less than 80

percent of nominal value.
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Metallic Screen (Grounding Screen)

The metallic screen shall be a concentric layer of copper wires which is
electrically continuous and bonded together throughout the cable length with
copper contact tape.

The total cross-sectional area and minimum number of wires of the metallic

screen shall not be less than the value specified in Table 1 .

Non-metallic Sheath

The 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 sheath of each cable shall be made a rib phase identification. Such as no rib,

one rib and two ribs.
The average thickness of the sheath shall not be less than the nominal value
specified in Table 1.
The minimum thickness of the sheath shall not be less than 80 percent of the

nominal value.

Messenger

The messenger shall be galvanized steel wire stranded, Utility Grade, Class 1 in
accordance with the latest TIS 404.

The messenger size shall be specified in Table 1 or according to the
manufacture’s design (the calculation for the 50 m span shall be submitted) .
The messenger shall be extend 1.5 meters beyond each end of the conductors

for use in installing the cable.

Assembly

The three single-core cables shall be twisted around the messenger .
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1c.3 Cable marking
The jacket of cable shall be marked legibly and durably in Thai language, a
distance of about 50 c¢cm, as follows :
"ms Iihdugiing MoiAao N Az QlitoNyHANINGs)
Yy 9 a o Aaa A o ad o [
vgumﬂnmuﬂsaaaqﬂiwamﬁauua:tﬂaﬂnuaﬂTwamﬁau a1y

1fuszun A 103 vina B_ A, dygyuavii C,D,E.F.G"
Where
A : Rated voltage (22 kV or 33 kV)

Nominal cross-sectional area

B

C : The purchase contract number

D Manufacturer's name and/or Trade mark
E

PEA trade-mark as the figure below

( A)
| 7

: \J

F : Year of manufacture.

G :  Others according to manufacturer's design .

1c.4  Terminal marking

Both terminals of cable in each reel shall be permanently marks with
manufacturer’s symbol for verifying the original length. The method of marking

shall be stated.

1c.5 Cable end sealing

Immediately after factory tests the cable ends shall be sealed or covered with

moisture-proof end caps.
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1d

Packing

The cables shall be packed on non-returnable wooden reels with hub reinforcements.
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
2.5 meters.

The wooden parts of reels shall be treated with water-borne wood preservatives,
Chromated Copper Arsenate (CCA), according to Group 3 of TIS 515, see Table 2 to a
dry net salt retention of 12.0 kg/m" .

Table 2
Active Ingredients of CCA
TIS 515 - 2527
Description Group 3

Type 1 Type 2 Type 3
Copper, as CuO % 16.0 - 20.9 18.0 - 22.0 17.0 - 21.0
Chromium, as CrO, % 59.4-69.3 33.0-38.0 44.5 - 50.5
Arsenic as As,O; % 14.7 - 19.7 42.0 - 48.0 30.0 - 38.0

The cables shall be supplied in manufacturer’s standard length per reel with variation
of + 10%.

An amount not exceeding 10% of the total length may be delivered in random lengths,
but any such length shall not be less than 50% of the standard length on one reel.

On acceptance, the measured length of cable in each reel shall not be less than the

packing length shown on the reel.

The reel shall be marked with at least the followings :
1) Cable type and size.
2) System voltage.
3) Manufacturer’s name and/or Trade mark.
4) Contract number and/or Year of manufacture.
S) Length of cable.
6) Gross weight and Net weight.

7) Other according to manufacturer’s design.
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le.l

Tests and Test reports

Type tests

The proposed cable shall have successfully passed the type tests in accordance with the

latest relevant standard.

The test reports shall be submitted either prior to receipt of bids or within fifteen (15)

calendar days from the bid closing date.

The type tests shall be as follows :

a)
b)
c)
d)
e)

h)

i)
i)

Bending test, plus partial discharge test.

Tan & measurement as a function of the voltage and capacitance measurement.
Tan & measurement as a function of temperature.

Heating cycle test, plus partial discharge test.

Impulse withstand test, followed by a power frequency voltage test.
High-voltage alternating current test.

Tests for determining the mechanical properties of insulation before and after
ageing.

Tests for determining the mechanical properties of sheath before and after
ageing.

Additional ageing test on pieces of complete cables.

Water absorption test on insulation.
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le.2 Routine tests
Routine tests shall be made on all cable lengths in each reel in accordance with the
reference standard as follows :
a) Measurement of the electrical resistance of conductors.
b) Partial discharge test.
c) High-voltage test : A.C. voltage test or D.C. voltage test.

d) Insulation resistance test.

1e.3 Special tests
Special tests shall be made in accordance with the reference standard as follows :
a) Conductor examination.
b) Dimensional verification :
b.1) Measurement of thickness of insulation and of non-metallic sheath.
b.2) Measurement of external diameter.
c¢) Electrical test for cables : voltage test for 4 h.

d) Hot set test for XLPE insulation.

le.d Three (3) sets of routine tests and special tests reports shall be submitted at the

time of delivery.

1e.5 The costs of all tests and test reports shall be borne by the Contractor.
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2a

2b

2¢

Material and packing data to be given by bidder

For each item offered, the following details shall be submitted :

Guarantee performance data of self-supporting aerial cables (See Pages 10 of 12

to 12 0f 12) .

Illustration of the cable
An illustration shall be submitted, showing the conductor, screen, insulation, metallic

screen, sheath, messenger, and assembly.

Packing details

Packing method (shown by drawing(s)), describe packing materials, and details of
wood treatment, name and composition.

Principal dimensions of reel in cm .

Gross weight of each reel in kg .

Net weight of each reel in kg .

Length of uncut cable per reel in m .
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Invitation to Bid No. :

Specification No. : RCBL-028/2548

Guarantee PERFORMANCE DATA OF SELF-SUPPORTING AERIAL CABLES

Manufacturer’s name

Country of origin

Applied standard, publication number and year

Type / Model / Catalogue No.

Nominal cross-sectional area mm
Rated voltage, phase to phase kV r.m.s.
Design for highest system voltage kV r.m.s.
Rated frequency Hz
Number of cores -
Conductor

Material -
Actual cross-sectional area mm’
Minimum number of wires =
Diameter of wires mm
Stranding (compact) -
Maximum volume resistivity at 20°C Q-mm’/m
Maximum d.c. resistance at 20°C Q/km
Range of outside diameter mm
weight kg/km
Conductor screen

Material =
Average thickness mm
Thickness at any place, not less than mm
D.C. volume resistivity at 90°C Q-cm

Form No. 04-11/8.05
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Invitation to Bid No.:

Specification No. : RCBL-028/2548

-11 -

Insulation

Material

Cross-linking agent (peroxide, Silane, etc.)

Curing process (steam, nitrogen, etc.)

Average thickness mm
Thickness at any place, not less than mm
Dielectric constant, measured at a conductor =
temperature of 90°C
Power factor, measured at a conductor -
temperature of 90°C
Range of diameters over insulation mm
Insulation screen
Material =
Average thickness mm
Thickness at any place, not less than mm
D.C. volume resistivity at 90°C Q-cm
Metallic screen
Type of wire =
Total cross-sectional area mm’
Diameter of wire, with tolerance mm + %
Minimum number of wires -
Type of contact tape =
Thickness mm
Width mm
Non-metallic sheath
Material -
Average thickness mm

Form No. 04-11/8.05
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Thickness at any place, not less than mm
Invitation to Bid No.:
Specification No. : RCBL-028/2548
Messenger
Applied standard TIS 404
Nominal cross-sectional area mm’
Minimum actual cross-sectional area mm’
Overall diameter + tolerance mm
Diameter of wire + tolerance mm
Number of wires -
Minimum weight of zinc-coating g/m2
Minimum breaking strength kN
Cable
Maximum current carrying capacity A
Maximum short-circuit current (1 sec)
- conductor kA
- screen kA
A.C. test voltage for 5 minutes (or) kV
D.C. test voltage for 5 minutes kV
Cable weight approx. kg/km
Packing
Length per reel m
Gross weight kg
Net weight kg

Name of wood preservative

Form No. 04-11/8.05
Page 12 of 12
I1

A




Invitation to Bid No. :

- 13 -

Specification No. : RCBL-028/2548

C3 Schedule of detailed requirement

PEA
Item Material Quantity Description
No.

1 02050200 Self-supporting aerial cables (Twisted aerial cable), XLPE insulation, copper
wire screen, PE sheath, single-core, aluminium conductor size 3-1x50 mm:,
rated voltage 22 kV 50 Hz.

2 02050202 Ditto as Item 1, but aluminium conductor size 3-1x120 mm’.

3 02050203

4 02050204

5 02050300

6 02050302

7 02050303

8 02050304

Ditto as Item 1, but aluminium conductor size 3-1x185 mm .

o _ . 2
Ditto as Item 1, but aluminium conductor size 3-1x240 mm .
Self-supporting aerial cables (Twisted aerial cable), XLPE insulation, copper
wire screen, PE sheath, single-core, aluminium conductor size 3-1x50 mm’,
rated voltage 33 kV 50 Hz.
Ditto as Item 5, but aluminium conductor size 3-1x120 mm’.

Ditto as Item 35, but aluminium conductor size 3-1x185 mm .

= = - 2
Ditto as Item 5, but aluminium conductor size 3-1x240 mm .

Note :
The bidder has to submit sufficient references describing the previous

experience of the suppliers to the satisfaction of PEA .

I ————————
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