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Invitation to Bid No.:

Specification No.: R-825/2544

C

C1

la

1b

1c

Ic.1

Material, equipment, and specifications for SPACED AERIAL CABLES OF
RATED VOLTAGES 22 kV AND 33 kV

General material and packing instructions

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

Scope
These specifications cover 22 kV and 33 kV spaced aerial cables with

compact stranded aluminium conductor, shield, insulation and jacket.

Standard
The spaced aerial cables shall be manufactured and tested in accordance with the
latest ICEA Pub. No. S-66-524 and TIS 293, unless otherwise specified in these

specifications.

Principal requirement

General
The cables shall be compact stranded aluminium conductors, single-core type,
with  semi-conducting material conductor shield, cross-linked polyethylene

insulation, and cross-linked polyethylene jacket.

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

conditions :

System voltage

Rated frequency

Conductor temperature
for normal operation
for emergency overload condition
for short-circuit condition

Ambient air temperature

Form No. 04-5.2/1.01

Page 1 of 15

I1

3-phase, 22 kV and 33 kV
50 Hz

continuously 90°C
130°C

250°C

up to 40°C



1¢:2 Construction

The construction of spaced aerial cables shall conform to the following

requirements and technical data as shown in Table | and Table 2 .

1.

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

accordance with the latest TIS 293,

Conductor shield

Over the conductor, semi-conductive cross-linked polyethylene shall be
extruded as conductor shield layer. The semi-conductive extrusion shall be
made in the process of tandem or simultaneous extrusion with the insulation
and jacket. The conductor shield shall be of a material compatible with the
conductor metal, and shall be uniformly and firmly bonded to the overlying

insulation.

Insulation

The insulation shall be unfilled, no carbon black cross-linked polyethylene
(XLPE) processed from peroxide cross linking agent, whose properties meet all
the requirements as specified in ICEA Pub. No. S-66-524.

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.

Jacket

The jacket shall be filled, carbon black cross-linked polyethylene which
contains 2 percent or more of carbon black by weight with track resistance,
whose properties meet all the requirements as specified in ICEA Pub. No.
S-66-524.

The average thickness of jacket shall be not less than the nominal valve
specified in the attached table.

The minimum thickness shall be not less than 90 percent of the nominal value.

Form No. 04-5.2/1.01
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1c.3

1c4

1c.5

Cable marking
The surface of jacket shall be marked in Thaj language, a distance of about 50 cm,
by printing in white, as follows :
"ms ihaugiime . manibaoimeaesgiidion Hudonuan uaz
= a d =S an o [y Y v =)
waenuenasoaded Iwdesau dmivldfuszuy A w3 v B

Where

A Rated voltage (22 kV or 33 kV)

B Nominal cross-sectional area

C The purchase contract number

D :  Manufacturer's name and/or Trade mark
E

PEA trade-mark as the figure below

F .  Year of manufacture.

G :  Others according to manufacturer's design .

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.

Cable end sealing

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

moisture-proof end caps.

Form No. 04-5.2/1.01
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Table 1

Technical Data of 22 kV Spaced Aerial Cables

Description Unit Data
System voltage kv 22
Type of conductor ~ Aluminium
Nominal cross-sectional area mm’ 50 95 120 185
Stranding = Compact stranded
Conductor | Outside diameter + 1% mm 8.33 11.45 12.95 15.98
Calculated breaking strength Min. N 7,890 14,380 | 19,110 | 29,600
Volume resistivity of aluminium Q-mm’/m 0.028264
wire at 20°C Max.
DC resistance at 20°C Max. Q/km 0.592 0.313 0.245 0.161
Thickness, not less than Min. mm 0.0635
Conductor Average mm 0.3
shield DC volume resistivity Q-cm 50,000
at 90°C Max.
Insulation | Thickness mm 3.175
Jacket Thickness mm 3175
Cable Overall outside diameter, approx. mm 22.0 25.2 26.7 29.7
Electrical | AC test voltage for 5 minutes kV 38
test voltage | DC test voltage for 5 minutes kV 100
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Table 2

Technical Data of 33 kV Spaced Aerial Cables

Description Unit Data
System voltage kV 33
Type of conductor = Aluminium
Nominal cross-sectional area mm’ 50 95 120 185
Stranding s Compact stranded
Conductor | Outside diameter + 1% mm 8.33 11.45 12.95 15.98
Calculated breaking strength Min. N 7,890 14,380 | 19,110 | 29,600
Volume resistivity of aluminium Q-mm°/m 0.028264
wire at 20°C Max.
DC resistance at 20°C Max. Q/km 0.592 0.313 0.245 0.161
Thickness, not less than Min. mm 0.0635
Conductor Average mm 0.3
shield DC volume resistivity Q-cm 50,000
at 90°C Max.
Insulation | Thickness mm 4.445
Jacket Thickness mm 3.175
Cable Overall outside diameter, approx. mm 24.6 2757 29.2 32.2
Electrical | AC test voltage for 5 minutes kV 49
test voltage | DC test voltage for 5 minutes kV 125
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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 2.0 meters.
The cable length marking shall be made on the Jacket at every 1 meter started from "0".

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 3, toa dry net salt retention of 12.0 kg/ms.

Table 3
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,0, % 14.7-19.7 42.0-48.0 30.0 - 38.0

The cables shall be supplied in length per reel as mentioned in Table 4 with
variation of + 10% .

An amount not exceeding 10% of the total length may be delivered in
random length, 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 .

5) Length of cable.

6) Gross weight and Net weight .

Form No. 04-5.2/1.01
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7.

7) Other according to manufacturer's design .

le Tests and Test reports
Test on samples and electrical tests on completed cables shall be made in
accordance with ICEA Pub.No.S-66-524 and TIS 293.
Tests shall consist of the following items :
(1) Conductor tests.
(2) Test samples and specimens for physical and ageing tests.
(3) Capacitance and power factor tests.
(4) Accelerated water absorption tests.
(5) Electrical tests on completed cables.

(a) The insulated conductor shall withstand the alternating-current test
voltage of specified value given in the attached table for 5 minutes.

(b) Upon completion of the insulation resistance test, each insulated
conductor shall withstand the direct-current test voltage of specified
value given in the attached table for 5 minutes.

(6) Insulation resistance test.
The insulated conductor shall have an insulation resistance value not

less than that corresponding to a constant value of 20,000 at 15.6° C.
The costs of all tests and test reports shall be borne by the contractor.

Three (3) sets of test reports shall be submitted at the time of delivery.

Form No. 04-5.2/1.01
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C2

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 spaced aerial cables (See Pages 10 of 15 to

15 of 15).

Ilustration of the cable

An illustration shall be submitted, showing the conductor, shield, insulation, and

jacket.

Packing detail

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 .

Table 4
Packing Details for Spaced Aerial Cables

PEA Nominal System Production length
_ Reel size
Material cross-sectional voltage per reel
2 , (mm)

No. area, mm kV) m
02050000 50 22 1,400 1,500
02050002 120 22 1,400 1,000
02050004 185 22 1,800 1,000
02050100 50 33 1,400 1,000
02050102 120 33 1,400 800
02050104 185 33 1,800 1,000

Form No. 04-5.2/1.01
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WOODEN REELS

—FASTENED-WIRE OR-STRAP
FLANGE—— //i —LAGGING BATTENS,
\ ! CLOSELY FITTING

o PR HUB REINFORCEMENT,
— FASTENED WITH
BOLTS & NUTS
HOLE——H

FASTENED OVER
THE LAGGING
BATTENS WITH
GALVANIZED

STEEL WIRE

OR STEEL STRAP
OVER EACH FLANGE

REEL D d W a b " ¢ | NUMBER
OF STAY

SIZE (min) (min) | (min) | (min) BOLTS
mm mm mm mm mm mm mm mm (min)
1,000 980-1,020 500 660-700 | 50 19 25 75-100 6

1,400 1,380-1,420 710 875-915 63 25 38 75-100 6

1,800 1,780-1,820 965 880-920 | 75 35 38 75-100 6
Note :

1. Minimum clearance between cable and the lagging battens shall not be less than 25 mm .

2. Both ends of barrel battens shall be embedded in the flanges.

3. If PEA requests, the bidder has to state the reel manufacturer’s name; and PEA

reserves the right to observe the manufacturing process from time to time.
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Invitation to Bid No.:
Specification No.: R-825/2544

-16 -

C3 Schedule of detailed requirement

PEA
Item | Material Quantity Description
No.
1 02050000 Spaced aerial cable, XLPE insulation and jacket, single-core,
aluminium conductor size 50 mmz, for system voltage 22 kV 50 Hz.
2 02050001 Ditto as Item 1, but aluminium conductor size 95 mm” |
3 02050002 Ditto as Item 1, but aluminium conductor size 120 mm” .
4 02050004 Ditto as Item 1, but aluminium conductor size 185 mm” .
5 02050100 Spaced aerial cable, XLPE insulation and jacket, single-core,
aluminium conductor size 50 mmz, for system voltage 33 kV 50 Hz.
6 02050101 Ditto as Item 5, but aluminium conductor size 95 mm” .
7 02050102 Ditto as Item 5, but aluminium conductor size 120 mm’ .
8 02050104 Ditto as Item 5, but aluminium conductor size 185 mm” .
11 (En

RO PR



I

- UW G8[ 9ZIS 1019NpUO0d WINTUIWNE JNq G W] Se 0)I(] #010S0C0 8
- WU QT 9Z1S 10)0npuod WinfuInge jnq ¢ wiajj se opi([ 20105020 L
WU G6 9Z1S 10)oNpu0d WNIuIwn(e jnq ‘g wa) se onIq 10105020 9
"ZH 0S AY €€ 23)]0A waisAs 10] ,NSE 0 9ZIS 101oNPUOd WNIuIwnye
‘2100-9[3uIs  “joxyoel pue uonesur JJIX 9[qed [eude poaoedg 00105020 S
- WU G 9ZIS 1010npuod wniurwnye ng ‘[ wajy se oni( 0005020 14
- WO 9ZIS 10)0npuod wnrurwnye ng ‘[ wajy se oni( 20005020 €
) LU S6 9Z1S 101oNpuod wniuIun[e jnq ‘| wajy se opi(| 10005020 (4
"ZH 0S AY TT 23e)[0A Ww)sAs 10y ,NEE (S 9ZIS 10JoNpuUOod WNIuIwn[e
0100-9[3uIs  “poyoel pue uonensur 4 TX ‘9[qed [euoe pasedg 00005020 I
(Payoeye (payaeye “ON
suonIpuod % SUORIPUO0d 29 ¢ ‘ON
siesap 938) | sprepap 99g) HERED nondrasaq anoperey | [EHAIEIN | UBI
vViad

180D [ej0],

1500 J1up)

HEITL |
0N pIg
: 1oppIg

: wIdlio Jo Anjuno))

D Jew-apeay,

< panpeynuey

|\|MI

AMPaYIs DL $D

PPST/ST8-A oN uoyeaynadg

ION pig 0} uoneAUf



