1c.4

1¢.5

3) Termination mounting bracket, for cross-arm section range of 100 mm x 100 mm to
120 mm x 120 mm (with carriage bolts of not less than 150 mm long). The bracket
| shall be similar to NEMA type, and hot-dip galvanized conforming to ASTM
Designation A 153 or equivalent.
4) Installation materials ; such as :
- clamping device for fixing the cable and termination to the mounting bracket, if any,

made of non-magnetic corrosion resistant material.

grounding device for earthing.

seal to prevent the entrance of the foreign particle and moisture into the cable.
- instruction and accessories. |
ndoor termipation kit
The indoor cable termination kit shall be in accordance with IEEE standard 48, DIN
57278/VDE 0278, or equivalent, and may be premolded slip-on type, premolded
shrinkable type (cold shrinkable) or heat shrinkable tubing type.

ch termination kit s rovided wi
1) The cable lug at underground copper cable, compression type, 1-hole NEMA pad.
2) Grounding device for earthing, instruction, and accessories.
Manufacturing Experience |
The manufactufer of the required cable termination kits must have experience in
producing the terminations which are in the same types as specified herein not less than
five (5) years and which have successfully passed all the type tests and design tests
according to the stated reference standard or any reputable standards.

As an evidence that all the foregoing requirements have been met, a bidder will provide

the documents when submitﬁng his bid.

Form No. 04-6.2/2.96

Page 3 of 7
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1c.6 Tests and Test reports

1d

The proposed cable termination kit shall have successfully passed all the type tests or
design tests in accordance with the reference standards. '
The test reports shall be submitted either prior to receipt of bids or fifteen (15) days from

the bid closing date.

The above type tests may be omitted if a record of tests made on identical ones can be
supplied.

Standard factory tests shall be made in accordance with routine tests stated in reference
standards.

Three (3) sets of routine tests shall be submitted at the time of delivery.

Packing

The cable termination kits shall be packed individually with installation instructions and

" list of materials to be supplied for each termination kit.

If any part is packed in the cartons for containerized shipment, the cartons shall be

arranged into pallets so as to facilitate their movement by fork lift trucks.

Form No. 04-6.2/2.96

Page 4 of 7
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C2

2a

2b

2c
2d

-5

Material and packing data to be given b idd r

Technical proposa

The attached sheets for outdoor and indoor terminations are the forms for filling
technical data.

All blanks shall be filled in with the required information and figures.

Drawing with main dimensions and exact installation instruction of termination and
drawing of mounting bracket shall be submitted with the bid.

List of special tools with itemized prices, if any.

Packing details

Principal dimensions of each package ncm .

Gross weight of each package inkg .

Number of packages in each case .

Principal dimensions of each case inem .

Gross weight of each case in kg .

Volume of each case inm’ .

Number of cases .

Form No. 04-6.2/2.96

Page 5 of 7
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Invitation to Bid No. :

Specification No. : RCBL-033/2548

C3 Schedule of detailed requirement

I

PEA
 Item | Material Quantity Description
No. |
1 02150000 set(s) | Outdoor cable termination kit, housing of Silicone rubber or EPDM
rubber, for 22 kV underground cable, copper conductor size 35 nnnz;
and cable lug for bare aluminium conductor size 120 mm’ .
2 02150001 set(s) | Ditto as Item 1, but for copper conductor size 50 mm’.
3 02150003 set(s) | Ditto as Item I, but for copper conductor size 95 mm .
4 02150004 set(s) | Ditto as Item 1, but for copper conductor size 120 mm’ .
5. 02150006 set(s) | Ditto as Item 1, but for copper conductor size 185 mmz; and cable lug
for bare aluminium conductor size 185 mm’ .
6 02150007 set(s) | Ditto as Item 1, but for copper conductor size 240 mim’; and cable lug
for bare atuminium conductor size 185 mm’ .
7 02150009 set(s) | Ditto as Item 1, but for copper conductor size 400 mm’; and cable lug
for bare aluminium conductor size 185 mm” .
8 02150008 set(s) | Ditto as Item 1, but for copper conductor size 500 mm” . The cable

lug for bare aluminium conductor is not required .



Invitation to Bid No. :

Specification No. : RCBL-033/2548

C3 Schedule of detailed requirement

PEA
Ttem | Material Quantity Description
No.
9 02150101 set(s) | Outdoor cable termination kit, housing of Silicone rubber or EPDM
rubber, for 33 kV underground cable, copper conductor size 50 mmn’;
and cable lug for bare aluminium conductor size 120 mm’.
10} 02150103 set(s) | Ditto as Item 9, but for copper conductor size 93 mm’ .
11} 02150104 set(s) | Ditto as Item 9, but for copper conductor size 120 mm’ .
12 | 02150106 set(s) | Ditto as Item 9, but for copper conductor size 185 mm’ .
13 | 02150107 set(s) | Ditto as Item 9, but for copper conductor size 240 mm’; and cable lug
for bare aluminium conductor size 185 mm’ .
14 02150108 set(s) | Ditto as Item 9, but for copper conductor size 400 mmz; and cable lug
for bare aluminium conductor size 185 mm .
15 | 02150109 set(s) | Ditto as Item 9, but for copper conductor size 500 mm’. The cable lug

II

for bare aluminium conductor is not required .



Invitation to Bid No. :

=10 -

Specification No. : RCBL-033/2548

C3 Schedule of detailed requirement

II

PEA
Item Material Quantity Description
No.
| 16 | 02160000 set(s) | Indoor cable termination kit, for 22 kV underground cable, copper
conductor size 35 mm’ .
17 | 02160001 set(s) | Ditto as Item 16, but for copper conductor size 50 mm’ .
18 | 02160003 set(s) | Ditto as Item 16, but for copper conductor size 95 mm’ .
19 | 02160004 set(s) | Ditto as Item 16, but for copper conductor size 120 mm’ .
20 | 02160006 set(s) | Ditto as Item 16, but for copper conductor size 185 mm’ ..
21 02160007 sel(s) | Ditto as Hem 16, but for copper conductor size 240 mm’ .
22 | 02160009 set(s) | Ditto as Item 16, but for copper conductor size 400 mm” .
23 [ 02160008 set(s) | Ditto as Item 16, but for copper conductor size 500. mm’ .



Tnvitation to Bid No. :

-11~

‘Specification No. : RCBL-033/2548

C3 Schedule of detajled requirement
PEA
Item | Material | Quantity Description

Ne.

24 | 02160101 set(s) | Indoor cable termination kit, for 33 kV underground cable, copper
conductor size 50 mm” .

25 102160103 set(s) | Ditto as Item 24, but for copper conductor size 95 mm’ .
26 | 02160104 set(s) | Ditto as ftem 24, but for copper conductor size 120 mm’ .
27 02160106 set(s) | Ditto as Item 24, but for copper conductor size 185 mm- .
28 | 02160107 set(s) | Ditto as Item 24, but for copper conductor size 240 mm’ .
29 | 02160108 set(s) | Ditto as Item 24, but for copper conductor size 400 mm’ .
30 | 02160109 set(s) | Ditto as Item 24, but for copper conductor size 500 mm’ .

II




PROVINCIAL ELECTRICITY AUTHORITY

rrvibwddnginon POWER SYSTEM STANDARD DIVISION

R LRGTRCEY SITY

Specification No.: RPRO-006/2557: HIGH VOLTAGE SURGE ARRESTERS Page 10f7

C3 Schedule of detailed requirement

PEA :
Item Material Quantity Description

Ne.

1 1040009903 sets | HYV surge arrester, suitable for 5 kV supply system, with:

Rated voltage (U) . 3kVrms.

Neminal discharge current (1) : 5 kA peak

Coﬁlpiete with disconnecting device, line terminal and connector (terminal lng)
suitable for aluminium conductor diameter of 7.5 - 9.0 mm (sizes.35 - 50 nnﬁz),
ground terminal and connector (terminal lug) with flexible copper insulated
ground lead size 16 mm’ and length of no less than 430 mm and M & U-bolt clamp
type connector for connecting the ground lead to galvamized steel stranded
conductor diameter of 9.0 mm, insulated mounting base with mounting bracket for

mounting the arrester in vertical (900) position on cross;-ann, and bird guard cap.

2 1040000000 sets | HV surge arrester, suitable for 22 kV distribution system with solidly-grounded
system, with:

Rated voltage (U) o 21kVems.

Nomiﬁal discharge current (1) i SkApeak

Complete with disconnecting device, line terminal and connector (ferminal lug)
suitable for aluminium conductor diameter of 7.5 - 9.0 mm (sizes 35 — 50 mmz},
ground terminal and connector (terminal lug) with flexible copper insulated
ground lead size 16 mm’ and Iength of no less than 430 mm and M 8 U-bolt clamp
type connector for connecting the ground lead to galvanized steel stranded
conductor diameter of 9.0 mm, insulated mounting base with mounting bracket for

. . . oy .
mounting the arrester in vertical (90°) position on a cross-arm, and bird guard cap.

1|
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PROVINCIAL ELECTRICITY AUTHORITY

POWER SYSTEM STANDARD DIVISION

Specification No.: RPRO-006/2557: HIGH VOLTAGE SURGE ARRESTERS Page 20f 7

C3 Schedule of detailed requirement

PEA
Item Material Quantity
No,

. Description

3 1040000002 sets

4 1040000100 sets

I

HV surge arrester, suitable for 22 kV distribution system with neutral grounding

" resistor (NGR), with:

Rated voitage (U) . : 24kVrms,

Nominal discharge current (I} 5 kA peak

Complete with discovnecting device, line terminal and connector (terminal lug)
guitable for aluminium conducior diameter of 7.5 - 9.0 mm {sizes 35 — 50 mmz),
ground terminal and connector (ferminal lug) with flexible -copper insulated
ground lead size 16 mm and length of no less than 430 mm and M 8 U-bolt clamp
type connector for conneéting the ground lead to galvanized steel stranded
conductor diameter of 9.0 mm, insulated mounting base with mounting bracket for

mounting the arrester in vertical (90%) position cn a cross-arm, and bird guard cap.

HV surge arrester, suitable for 33 kV distribution system with solidly-grounded
system, with:

Rated voltage (U) : 30kVrms.

Nominal discharge current (1)  SKA peak

Complete with disconnecting device, line terminal and connector (terminal lug)
suitable for aluminium conductor diameter of 7.5 - 9.0 mm (sizes 35 — 50 mml),
ground terminal and comnecior {terminal lug) with flexible copper insulated
ground lead size 16 mm’ and length of no fess than 430 rum and M 8 U-bolt clamp
type connector for connecting the ground lead to galvanized stecl stranded
conductor diameter of 9.0 mm, insuléted mounting base with mounting bracket for

mounting the arrester in vertical (90°) position on a cross-arm, and bird guard cap.
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PROVINCIAL ELECTRICITY AUTHORITY

POWER SYSTEM STANDARD DIVISION

Specification No.: RPRO-006/235T: HIGH VOLTAGE SURGE ARRESTERS Page 3 of 7

C3 Schedule of detailed requirement

PEA
Item Material Quantity
No.

Description

5 1040000001 sets

6 | 1040000009 sets

11

HV surge arrester, suitable for 22 KV distribution system with solidly-grounded
system, with:

Rated voltage (U) : 21kVrms.

Nominal discharge current (})  :  10kA peak-

Line discharge class 2

Complete with disconmecting deﬁce, line terminal and connector (terminal lug)
suitable for aluminium conductor diameter of 7.5 - 9.0 mm {sizes 35 - 50 1nm2),
ground terminal and comnector (terminal lug) with flexible copper insulated
ground lead size 16 mm’ and length of no less than 430 mm and M § U-bolt clamp
type connector for connecting the ground lead to galvanized steel stranded
conductor diameter of 9.0 mm, nsulated mounting base with mounting bracket for

mounting the arrester in vertical (90°%) position on a cross-arm, and bird guard cap.

HV surge amester, suitable for 22 kV distribution system with solidly-grounded

system, with:

Rated voltage (U) : 21kVrms.
quinal discharge current (I)  : 10 kA peak
Line discharge class 3

Complete with line terminal and connector (terminal lug) suitable for aluminivm
conductor diameter of 7.5 - 9.0 mm (sizes 35 ~ 50 mm’), ground terminal and
connector {terminal lug) with flexible copper insulated ground lead size 16 mm’
and length of no less than 430 mm and M § U-bolt clamp type connectorl for
connecting the ground lead to galvanized steel stranded conductor diameter of 9.0
mm, mounting bracket for mounting the amester in vertical (90%) position .on a

cross-am, and bird guard cap.
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PROVINCIAL ELECTRICITY AUTHORITY

POWER SYSTEM STANDARD DIVISION

Specification No.: RPRO-006/2557: HIGH VOLTAGE SURGE ARRESTERS Page 4 of 7

C3 Schedule of detailed requirement

PEA
Item Material
No.

Quantity

Description

7 1040000003

3 1040000010

[}

sets

sets

HYV surge arrester, suitable for 22 kV distribution system with neutral grounding
resistor (NGR), with:

Rated voltage (U) ;24 kVrms.

Nominal discharge current (1)  : 10 kA peak

Line discharge class 2

Complete with disconnecting device, line terminal and connector {terminal lug)
suitable for aluminium conductor diameter of 7.5 - 9.0 mm (sizes 35 — 50 mn),
ground terminal and comnector (terminal tug) with flexible copper insulated
ground lead size 16 mm’ and lengéh of no less than 430 mm and M 8 U-bolt clamp
type connector for connecting the ground lead to galvanized steel stranded
conductor diameter of 9.0 mm, insulated mounting base with mounting bracket for

mounting the arrester in vertical (90%) position on a cross-arn, and bird guard cap.

HYV surge arrester, suitable for 22 kV distribution system with neutral grounding

resistor (NGR), with:

Rated voltage (U} : 24kVrms.
Nominal discharge current (I}  : 10 kA peak
Line discharge class 3

Complete with line terminal and connector {terminal lug) suitable for alurninium
conductor diameter of 7.5 - 9.0 mm {(sizes 35 — 50 mmz), ground terminal and
connector (terminal lug) with flexible copper insulated ground lead size 16 mm’
and length of no less than 430 mm and M 8 U-bolt clarﬁp type connector fo_r
connecting the ground lead to galvanized steel stranded conductor diameter of 9.0
mm, mounting bracket for mounting the amester in vertical (900) position on a

cross-arm, and bird guard cap.
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PROVINCIAL ELECTRICITY AUTHORITY

POWER SYSTEM STANDARD DIVISION

Specification No.: RPRO-006/2557: HIGH VOLTAGE SURGE ARRESTERS Page Sof 7

C3 Schedule of detailed requirement

PEA _
Item Material Quantisy
No.

Description

9 1040000101 sets

10 1040000105 sets

11

HYV surge arrester, suitable for 33 kV distribution system with solidly-grounded
system, with:

Rated voltage (U) : 30kVrms.

Nominal discharge current (I)  : 10 kA peak

Line discharge class : 2

Complete with disconnecting device, line terminal and connector {terminal lug)
suitable for aluminium conductor diameter of 7.5 - 9.0 mm (sizes 35 — 50 mm’),
ground terminal and connector (lerminal lug) with flexible copper insulated
ground lead size 16 mm’ and length of no less than 430 mm and M 8 U-bolt clamp
type connector for connecting the ground lead to galvanized steel stranded
conducior diameter of 9.0 mm, insufated mounting base with mounting bracket for

mounting the arrester in vertical (900) position on a cross-arm, and bird guard cap.

HYV surge arrester, suitable for 33 kV distribution system with solidly-grounded

system, with:

Rated voltage (U) i 30kVrms.
Nominat discharge current (I} : 10 kA peak
Line discharge class 3

Complete with line terminat and connector (terminal lug) suitable for aluminium
conducior diameter of 7.5 - 9.0 mm (sizes 35 — 50 mmz}, ground terminal and
connector (terminal lug) with flexible copper insulated ground lead size 16 mm’
and length of no less than 430 mm and M 8 U-bolt clamp type connector for
connecting the ground lead to galvanized steel stranded conductor diameter of 9.0
mm, mounting bracket for mounting the arrester in vertical (900) position on a

cross-arm, and bird guard cap,
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PROVINCIAL ELECTRICITY AUTHORITY

POWER SYSTEM STANDARD DIVISION

Specification No.: RPRO-006/2557: HIGH VOLTAGE SURGE ARRESTERS Page 6 0f 7

C3 Schedule of detailed requirement

PEA
Item Material
No.

Quantity

Description

11 1040000007

12 1040000008

1}

sets

sets

HV surge arrester, suitable for 22 kV distribution system with solidly-grounded
system, with:

Rated voltage (U) : 21kVrmas.

Nominal discharge current I} : 5 kA peak

Complete with disconnecting device, line terminal and connector {terminal lug)
suitable for aluminium conductor diameter of .?.5 - 9.0 mm (sizes 35 - 50 mmz),
ground terminal and connector (terminal lug) with flexible copper insulated
ground lead size 16 mm’ and length of no less than 430 mm and M & U-bolt clamp
f.ype connector for connecting the ground lead to galvanized steel stranded
conductor diameter of 9.0 mm, insulated mounting base with one (1) bolt M
12x50 mm (of at least 40 mm thread length ), one (1) nut, two (2) flat washers
and one (1) spring lock washer of stainless steel or better {without mounting
bracket) for mounting the arrester in vertical 90” position on a transformer tank,

and bird guard cap.

HYV surge arrester, suitable for 22 kV distribution sysiem with neutral grounding
resistor (NGR), with:

Rated voltage (U) : 24 kV r.m.s.

Nominal discharge current (L) + SkApeak

Complete with disconnecting device, line terminal and connecior (ierminal lug)

' suitable for aluminium conductor diameter of 7.5 - 9.0 mm (sizes 35 — 50 mmz),

{ ground terminal and connector {terminal Tug) with flexible copper insulated

grouﬁd lead size 16 mm’ and length of no less thar_l 430 mm and M 8 U-bolt clamp
type connector for connecting the ground lead to galvanized steel stranded
conductor diameter of 9.0 mm, insulated mounting base with one (1) bolt M
12x50 mm (of at least 40 mm thread length ), one (1} nut, two (2) flat washers

and one (1) spring lock washer of stainless steel or beiter (without mounting
bracket) for mounting the arrester in vertical (90" position on a transformer tank,

and bird guard cap.
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PROVINCIAL ELECTRICITY AUTHORITY

| POWER SYSTEM STANDARD DIVISION

Specification No.: RPRO-006/2557: HIGH VOLTAGE SURGE ARRESTERS Page Tof 7

C3 Schedule of detailed requirement

PEA
Item Material Quantity Description
No.
13 1040000106 sets

n

HYV surge arrester, suitable for 33 kV distribution system with solidly-grounded
system, with: '

Rated voltage (U) : 30kVrms.

Nominal discharge current (I} :  SkA peak _

Complete with disconnecting device, line terminal and connector (terminal lug)
suitable for aluminium conductor diameter of 7.5 ~ 9.0 mm (sizes 35-50 mmz),
ground terminal and comnector (terminal lug) with flexible copper insulated
ground lead size 16 mm’ and length of no less than 430 mm and M § U-bolt clamp
type connector for connecting the ground lead to galvanized steel stranded
conductor diameter of 9.0 mm, insulated mounting base with one (1) bolt M
12x50 mm (of at least 40 mm thread length )}, one (1) nut, two (2} flat washers
and one (1) spring lock washer of stainless steel or better (without mounting
bracket) for mouﬁting the arrester in vertical (90%) position on 2 transformer tank,

and bird guard cap.
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PROVINCIAL ELECTRICITY AUTHORITY

UNDERGROUND POWER CABLES OF RATED VOLTAGES 22 kV AND 33 kV

Specification Ne. RCBL-035/2554 Approved date ;17 3.81.2554 Rev.No.: 1 Form Ne, 04-6.1 Page1of11

Invitation o Bid No.:

C

C1

la

1b

1c

leX

Material equipment, and specifications for UNDERGROUND POWER CABLES OF
RATED VOLTAGES 22 kV AND 33kV

General material and packing instructions

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

Scope

These specifications cover 22 kV and 33 KV single-core underground péwer cables with copper conductor,

cross-linked polyethylene (XLPE) insulation, copper wire screen, and polyethylene (PE) sheath.

Standard

The cable shall be manufactured and tested in accordance with the latest edition of the following standard :

TIS 2143 [IEC 60502-1 Ed.1 . Power cables with extruded insulation and their accessories for
(1997-04) Amendment 1(1998-05), mted voltages from 1 kV (Um=12 kV)upto 30 kV (Um=36kV)
IEC 60502-2 Ed.1.1(1998-11),
IEC 60502-4 Ed.1(1997-03)]

TIS 2427 : Conductors of insulated cables

and all other relevant standard, unless otherwise specified in these specifications.

PEA will accept the type test reports carried out according to previous standard/edition, if there is

no significant change in any item or no additional test item compared with the last

~ standard/edition.

On the other hand, if there are significant(s) and/or additional test item(s), PEA will remain to
accept the type test reports carried out according to previous standard/edition for three (3) years.
After three (3) years, the type testing shall be done to compléte type test reports for the changed

and/or additional test item(s) including refated item(s) (if any).

Principal requirement

General

. The underground power cables shall be designed, constructed, and installed for operation under

the following conditions.

System voltage ¢ 3-phase, 22 kV and 33 kV,
Rated frequency : 50 Hz
Conductor temperature

for normal opcratién : continuously 90°C

for emergency overload condition : 130°C

for short-circuit condition : 250°C

I




PROVINCIAL ELECTRICITY AUTHORITY

POWER SYSTEM STANDARD DIVISION

UNDERGROUND POWER CABLES OF RATED VOLTAGES 22 kV AND 33kV

Specification No. RCBL-035/2554 Approved date : 17 §i.01.2554 Rev, No.: 1 Form No. 04-6.1 _ Page 2 of 11

1c.2

Construction
The construction of the underground power cables shall be according to the following

requirements and technical data as shown in Table 1 and Table 2.

1.

Conductor
The conducior shall be plain annsaled copper and compact round concentric lay stranded

construction conformable to TIS 2427.

Conductor Screen
Over the conductor, semi-conductive XLPE shall be extruded as conductor screen layer.

The avefage thickness of the conductor screen shall be as the value specified in Table 1 and Table 2.

Insulation
The 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 continmous vulcanizer.

Only the dry curing process is required. Conventional steam or hot water curing processes are

not accepted.

The average thickness of the insulation shall not be less than the nominal value épeciﬁed in
Table 1 and Table 2.

The minimum thickness of the insulation shall not be less than 90 per cent of the nominal value. -

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

The average thickness of the insulation screen shall be as the value specified in Table I and Table 2.

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 and Table 2.

Synthetic Water Blocking & Cushioning Tape

A non-conductive non-biodegradable water blocking tape shall be applied either under or over
the metallic screen to provide a continuous longitudinal watertight barmrier throughout the
cable length.

The tape shall have sufficient thickness to perform well as a thermal stress relief layer and
shall be served as cushioning and bedding. -

The tape shall be compatible with other cable materials and shall not create corroding effect
on adjacent metal layer during heat ageing of the cable.

11




PROVINCIAL ELECTRICITY AUTHORITY

POWER SYSTEM STANDARD DIVISION

UNDERGROUND POWER CABLES OF RATED VOLTAGES 22 kV AND 33 kv

Specification No. RCBL-035/2554 Approved date : 17 §l.0,2554 Rev.No.: 1 Form No. 04-6.1 Page3 of 1}

1c.3

. 1cd

1c.5

7.

Non-metallic Sheath

The sheath shall be black PE suitable for use with the cable having maximum conductor

.temperature of 00°C and 130°C under normal and emergency condition respectively.

The average thickness of the sheath shall not be less than the nominal value specified in

Table 1 and Table 2.

The minimum thickness of the sheath shall not be Iess than 80 per cent of the nominal value.

Cable marking

The outer sheath of cable shall be marked legibly and durably in Thai language, at the interval of

about 50 cm, as follows :

s Ilfdugiinn mundeldRumswnsiudenuunsead Indiefitu dwmsuld

fuszuy A Toad, wa B_asaal, doyguevn C. DL, E.F,G"

Where
A Rated voltage
B Nominal cross-sectional area
C The purchase contract number
D Manufacturers name and/or Trade mark
E PEA trade-mark as the figure below
F Y ear of manufacture
G Others according to manufacturer's design

The cable length markings shall be made on the outer sheath through whole length started from

“0" with 1 meter increment,

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 sﬁall be stated.

Cable end sealing

Immediately after factory tests the cable ends shall be sealed or covered with moisture-proof end caps.

1




PROVINCIAL ELECTRICITY AUTHORITY

POWER SYSTEM STANDARD DIVISION

UNDERGROUND POWER CABLES OF RATED VOLTAGES 22 kV AND 33 kV

Specification No. RCBL-035/2554 Approved date : 17 50,2554 Rev. l;Io. 11 Form No. 04-6.1 Page 4 of 11
Table 1 Data for XLPE underground cable rated voltage 12/2024) kV

Nominal  cross-sectional ~area of | mm’ | 35 | 50 | 95 | 120 | 185 | 240 | 400 | 500
conductor

Min. number of wires in conductor - 6 6 15 18 30 34 53 53

Diameter of conductor 1% mm | 695 | 833 | 1145 1295 | 1598 | 1847 | 23.39 | 26.67

Thickness of conductor screen, approx. mim 0.5

Thickness of insulation min 5.5

Diameter over insulation, approx. mm | 190 | 205 | 235 | 250 | 280 305 35.5 39.0

Thickness of insulation screen, approx. m 0.5

Total cross-sectional area of copper wire mm® | 10 10 1o 10 25 25 25 25
screen, minimum

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

Thickness of non-metallic sheath mm 1.8 1.8 1.9 2.0 2.1 22 24 2.6

Overall diameter, approx. mm 28 30 33 34 38 42 48 52

Max. d.c. resistance of conductor at 20°C | O/km | 0.524 | 0.387 | 0.193 [ 0.153 | 0.0991 | 0.0754 | 0.0470 | 0.0366

Table 2 Data for XLPE underground cable rated voltage 18/30(36) kV

Nominal ~ cross-sectional ~area  of | mm’ | 50 95 120 | 185 | 240 | 400 | 500
conductor

Min. number of wires in conductor - 6 15 18 30 34 53 53

Diameter of conductor +1% mm 833 11.45 12.95 15.98 1847 | 2339 | 26.67

Thickness of conducter séree_n, approx. mm 0.5

Thickness of insulaticn mm 8.0

Diameter over insulation, approx. mm 25.5 285 30.0 330 35.5 40.5 44.0

Thickness of insulation screen, approx. mn 0.5

Total cross-sectional area of copper wire mm’ 10 10 10 25 25 25 25
screen, minimum

Number of wire screen, minimun - 20 20 20 30 30 30 30

Thickness of non-metallic sheath mm 2.0 21 2.2 2.3 24 2.6 27

Overall diameter, approx. mm 35 38 40 44 47 55 58

Max. d.c. resistance of conductor at 20°C | Wkm | 0.387 0.193 0.153 | 0.0991 | 0.0754 | 0.0470 | 0.0366
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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 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, to a dry net salt retention of 12.0 kg/m3; or snitably
impregnated under pressure with an approved wood preservative.
Table 3
Active Ingredients of CCA

TIS 515 - 2539
Description . Group 3
Formula A Formula B Formula C
Copper, as CuQ % 16.0-20.9 18.0-22.0 17.0-21.0
Chroinium, as CrO, % 594 -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 standard length of cable per reel, size up to 240 mm” shall be 500 m +10 m.

The length of cable per reel if proposed more than the specified standard length can be accepted but the

overall outside diameter of reel shall not exceed 2.0 m.

Cable length of the last re¢l can be adjustable to meet the length specified in the purchase contract

but not less than 50 per cent of the length of cable per 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) Coniract number and Year of manufacture

5) Length of cable

6} Gross weight and Net weight

7} Other according to manufacturer's design
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le Tests and Test reports

le.d

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 within fifteen (15) calendar days from the bid closing date. _
The above type tests may be omitted if a record of tests made on identical ones can be supplied.
The type tests shall be as follows :

Electrical type tests

a) Partial discharge test

b} Bending test, followed by a partial dischafge test

¢} Tand measurement

d) Heating cycle test, followed by a partial discha:ge test

e) Impulse test followed by 2 voltagé test

f)  Voltage test for4 h

g) Resistivity of sem?rconducting screens

Non-electrical type tests.

a) Measurement of thickness of msulation

b) Measurement of thickness of non-metallic sheaths

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

d) Tests for determining the mechanical properties of non-metallic sheaths before and afier ageing
e) Additional ageing test on pieces of completed cables

f) Pressure test at high temperature on insulations and non-metallic sheaths

g} Hot set test for XLPE insulations

h) Water absorption tesi on insulation

i) Measurement of carbon black content of black PE nonrmetallic sheaths

j}  Shrinkage t-wt for XLPE insulation

k) Shrinkage test for PE non-metallic sheaths

) Water penetration test
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le2

1e.3

led

1e.5

Roudine tests.

Routine tests shall be made on all ceble lengths in each reel in accordance with the reference
standard as follows :

a) Measurement of the elecirical resistance of conductors

b) Partial discharge test

¢} Voltage test

Sample tests

Sample tests shall be made in accordance with the reference standard as follows :
a} Conductor cxamination

b) Check of dimensions

c)} Voltagetest for4 h

d) Hot set test for XLPE insulation

Three (3) sets of routine tests and sample tests reports shall be sabmitted at the time of

delivery.

The costs of all tests and test reports shall be borne by the Contractor.
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C2 Material and packing data to be given by bidder

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

2a Guarantee performance data of 22 and 33 kV underground power cables (See Pages 9 of 11
to 11 of 11).
2b IMustration of the cable

An illustration shall be submitted, showing the conductor, screen, insulation, and sheath.

2¢ 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 1;eel inkg
Net weight of each reel in kg

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

Guarantee performance data of 22 and 33 kV underground power cables

.| Manufacturer's name
Country of origin
Applied standard, publication number and year
Type / Model / Catzlogue No. -
Nominal cross-sectional area mm’
Rated voltage, phase to phase kV rms.
Design for highest system voltage kV r.m.s.
Rated frequency Hz
Number of cores -
Rated current, in free air (40°C) A
Conductor
Material -
Actual cross-sectional area mm’
Minimum number of wires -
Diameter of wires mm
Stranding(concentric, compress, or compact) -
Maximum volume resistivity at 20°C Q-m
Maximum d.c. resistance at 20°C Q km
Outside diameter, with tolerance nun+1%
Weight kg/lan
Conductor screen -
Material
Average thickness mmm

| Thickness at any place,l not less than nun
D.C. volume resistivity at 90°C Q-m
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Invitation to Bid No.:

Guarantee performance data of 22 and 33 kV underground power cables

Insulation

Material

Cross-linking agent (peroxide, silane, etc)

Curing process (steam, nitrogen, etc.)

Average thickness

Thickness at any place, not less than

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

Insulation screen

Material

Alvcrage thickness

Thickness at any place, not less than

D.C. volume resistivity at 90°C

mn

mm

Q-m

Metallic screen

Type of wire

Total cross-sectional area
Diameter of wire, with tolerance
Minimum number of wires
Type of contact tape

Thickness

Width

2
nm

mmt%

mimn

mimn

Synthetic water blocking tape
Manufacturer

Material

Thickness, approx.

Swelling height, approx.

Imin

mi

QOver sheath
Material

Average thickness

Thickness at any place, not less than

mim

mm

11




I AR A——

POWER SYSTEM STANDARD DIVISION

PROVINCIAL ELECTRICITY AUTHORITY

UNDERGROUND POWER CABLES OF RATED VOLTAGES 22 kV AND 33 kV

Specification No. RCBL-035/2554

Approved date : 17 .8.2554 Rev.No.: 1

Form No. 04-6.1

Page 11 of 11

Invitation to Bid No.:

Guarantee performance data of 22 and 33 kV underground power cables

Cable
Electrical properties
Capacitance pF/km
Inductance mH/km
Charging current/core Afkm
Dielectric loss factor -
Maximum current carrying capacity, triangular
laying, in ;

- ground (earth temperature 30°C) A

- duct (ambient air temperature 40°C) A
Total losses based on values for maximum current kWikm
Maximum short-circuit current {1 sec) after full load :

- conductor KA,

- screen kA
Maximum permissible conductor temperature :

- continuous service | °’C

- in case of short-circuit °‘c
Insulation resistance constant, minimum

At20°C MQ - km

AL 90°C M2 - km
Maximun partial discharge pC at._kV
A.C. test voltage for 5 minutes kv
D.C. test voliage for 5 minutes kv
Physical properties :

Minimum bending radius oum

Permissible pulling force N

Cable weight kghkm
Packing

Length per re<l mn

Gross weight kg

Net weight ke
Name of wood preservative -
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PROVINCIAL ELECTRICITY AUTHORITY

POWER SYSTEM STANDARD DIVISION

Spec. No, RCBL-035/2554 : UNDERGROUND POWER CABLES OF RATED VOLTAGES 22 kV AND 33 kV Page 1of 1

C3 Schedule of detailed requirement

Invitation to Bid No.:

PEA
Ttem Material Quantity Description
No.
1 1020040000 Underground power cable, with XLPE insulation, copper wire screen, PE
sheath, single-core, copper conductor size 35 mm’, rated voltage 22 kV.

2 1020040001 Ditto as Ttem 1, but copper conductor size 50 mm’ .

3 1020046003 Ditto as Item I, but copper conducior size 93 mm .

4 1020040004 Ditto as Item 1, but copper conductor size 120 mm’ .

5 1020040006 Ditto as Etem 1, but copper conductor size 183 mm’ .

6 1020040007 Ditto as Item I, but copper conductor size 240 mm’ .

7 1020040009 Ditto as Item 1, but copper conductor size 400 mm’ .

8 1020040008 Ditto as Ttem 1, but copper conductor size 500 mm’ .

9 1020040101 Underground powér cable, with XLPE insulation, copper wire screen, PE

' . sheath, single-core, copper conducior size 50 mmz,_ rated voltage 33 kV.

10 1020040103 Ditto as Ttem 9, but copper conductor size 95 mm’ .

11 1020040104 Ditéo as Item 9, but copper conductor size 120 mm’ .
12 1020040106 Ditto as Item 9, but copper conductor size 185 mm’ .

13 1020040107 Ditto as Item 9, but copper conductor size 240 mm’ .

14 1020040108 Ditto as Item 9, but copper conductor size 400 mm’ .

15 1020040109 Ditto as Item 9, but copper conductor size 500 mmt” .

I
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Uszanaunslay AMENITUNTAINUATIAINGT
ERGYLET AMUTIY 52UA1
el 318015 1Y wiw | s mdleay IR AMUILAL UURY ANTEQUAZLINY | VINNELWe
(um) (um) (um) (um) (uw)
New Material (1ufinne-vainlwsi)

1 [wdaldfu nouns 22 1873 1x240 m.aw. 2,175.00 | s

2 [idaene eglillen 22 1A7 1x50 AL, 42.00 [ wms

3 [indaene eglillen 22 1A7 1x185 Ay, 58.00 [ ums

4 |yasieUaganeiaida dmiunieuene1ns 22 1A 1x240 . 30.00 U

5 [wlwih #1738 Inneuen dhuwuin 0.18x19x10,000 1y, 1en.386 2200 | dhu

6 |wuituadasiniausege aun 3/4'x30' 16.00 | #u

7 |awnegiiilenuuy 1x10 . 6.00 | Alanfu

8 |vissessuasuuuiuaneans dwmiumeiailaldiuldnioutu s du aun 1000 | #u

9 |A. meuluAwes 3 adn dniuansegiillon eqiilleudansy uavegiiile 30.00 du

10 |wua Wggamanasgueih dmiuagegiiilew 185 a.uul. 48.00 du

11 |Paneuunisaing 1 91 22 107 600 wontl 40 waie wiaRadsluaniuae 30.00 U

12 |reudnidgienisdudanising 0.30 | Alanfu

13 [MOUNTING ACCESSORIES FOR DISCONNECTING SWITCH 30.00 4o

14 [AIRSEAL COMPOUND 10.00 4o

15 [admwdnfindes 50/7 n.uw. wen.404 220.00 | wms

16  [ns1A5en YR 60x60x5 ULLETI 2 WA 800 |

17 |guedud adn 1/ 1Bu 8 (195 13U Aaw) 8200 |

18 [vieWiBuds vunn 204,000 uyl. 1en.216 8.00 | vieu

19 |WELDING POWDER,ST.WIRE 50 SQ.MM.TO GD 24.00 il

20 [lnsumdniuvie¥enans svuu 22 107 uax 33 197 dmiuareunin 14.3 & 10.00 4

21 |adnindes By 16x130 wal. 48.00 [
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22 |adninde W@ 16x250 W, 600 n

23 |adninded Bu 16x300 wal. 1200 |  a

24 |adninded Bu 16x350 wal. 1200 |  a

25  |adninded 1u 16x400 wsl. 6.00|

26 |adninded Bu 16x450 wsl. 6.00|

27 |adninded Bu 16x500 wsl. 400 ¥

28 |adnindeaimnwden 1By 16x550 uy. 10.00 I

29 |adnindeanaen 18 16x500 wsl. 1200 |  n

30 |adnindeanaen 1B 16x550 . 800 | n

31 |wnusesuuuisey UssinndySavinnlng 52x52x4.5 uaLidunmugudnanyg  190.00 du

32 |widnusziuldineu wuin 30x6 Wi 813 760 L. 60.00 [ du

33 |wdnUsziuliineu wuin 40x6 Wi, 813 1,000 Wy, 20.00 [ du

34 w1 ARS. VU9 14.30 LWeS 4.00 fu

35  |Pou,meuNInonusiADs.) 100X100X2,500 L4 36.00 yiou

36 |vio¥osareinilaldiu HOPE Sastuanln (viog) CABLE RISER 160 mm. 10.00 | n

37 |defh 20-21 a7 10 Alawewd 3000

38 |vieevananiaananauuuuin 2 vie (HDPE 160 ux PN 10 Ing3s HDD) 625.00 | Lums
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Uszanunising AMENITUNTAINUATIAINGTS

ERGYLET AMUTIY 52UA1
el 318015 1Y wiw | s mdleay IR AMUILAL UURY ANTAQUAZUTNIY | VINNBLWR
(um) (um) (Um) (um) (um)
New Material (1ufinne-vainlwsi)

1 [irGaldfiu noswuns 22 147 1x240 a3, 2,175.00 | w3 1,474.00 | 3,205,950.00 135.00 293,625.00 3,499,575.00
2 |wdaenia egiiiley 22 1A7 1x50 A, 42.00 | wAs 70.90 2,977.80 2.89 121.20 3,099.00
3 wLdaninae aqﬁm’iw 22 @7 1x185 ¢.3. 58.00 LIRS 138.00 8,004.00 6.46 374.92 8,378.92
4 |yasieUarganeiaida dmiunieuene1ns 22 1A 1x240 mul. 30.00 U 3,113.00 93,390.00 2,860.00 85,800.00 179,190.00
5 [wlaih #1738 Inneuen dhuwwn 0.18x19x10,000 1. 1on.386 22.00 | dhu 6.56 144.32 - 144.32
6 [wiiuadaoiniausegs aun 3/4'x30 16.00 fu 39.80 636.80 - 636.80
7 |amegiiilennuy 1x10 ws. 6.00 | Alanfu 257.00 1,542.00 - 1,542.00
8 [vhesestuasuuuiuvaneans dwduanaadaldnulandontu 3 1y wun 10.00 Fu 4,889.00 48,890.00 370.00 3,700.00 52,590.00
9 |8, Aeulupwes 3 adn dwsuatvegliliey ealliilundanes uazegiiiley 30.00 Ju 71.10 2,133.00 - 2,133.00
10 [veUan @nggauninsguusy dvsvangeaiiiloy 185 gy 48.00 9u 35.60 1,708.80 - 1,708.80
11 |Farouiuaisaing 1 91 22 13 600 wowll 40 e sindnsdluanBide 3000 [ ¥ 5,316.00 159,480.00 400.00 12,000.00 171,480.00
12 |reudnidgiensdudanising 0.30 | Alanfu 156.00 46.80 - 46.80
13 [MOUNTING ACCESSORIES FOR DISCONNECTING SWITCH 3000 | n 600.00 18,000.00 - 18,000.00
14  [AIRSEAL COMPOUND 10.00 |  n 154.00 1,540.00 45.00 450.00 1,990.00
15 AWENANGEYY 50/7 A.43. 1BN.404 220.00 LIRS 36.00 7,920.00 2.84 624.18 8,544.18
16 |n31630A YUIA 60X60X5 NLLETI 2 LUAT 800 | n 500.00 4,000.00 470.00 3,760.00 7,760.00
17 |guedud adn 1 /2 18u 8 (195 13U Aaw) 8200 | m 9.20 754.40 - 754.40
18 |ve3Tuds vu1m 20x4,000 L. 118N.216 8.00 | vieu 51.70 413.60 - 413.60
19 |WELDING POWDER,ST.WIRE 50 SQ.MM.TO GD 2400 | n 103.00 2,472.00 85.00 2,040.00 4,512.00
20 [lasamdntuvieSesans sxuu 22 16 uas 33 13 dmSuiEAoundn 143 1 10.00 [ ¥n 4,838.00 48,380.00 1,945.00 19,450.00 67,830.00
21 |adnindes By 16x130 w. 48.00 |  m 24.30 1,166.40 - 1,166.40
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