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1 | RCBL-015/2552 | Underground power cable of rated voltage 115 kV

2 | RCBL-028/2548 | Self-supporting aerial cables of rated voltages 22 kV and 33 kV

3 | RCBL-029/2548 | Copper stranded conductor

4 | RCBL-030/2551 | LV cables with copper conductor, for use as power cables and control cables

5 | RCBL-032/2563 | LV cables with copper conductor, XLPE insulation and PVC jacket, for service
drop

6 | RCBL-035/2554 | Underground power cables of rated voltages 22 kV and 33 kV

7| RCBL-038/2560 | Spaced aerial cables for rated voltages of 22 kV and 33 kV

8 | RCBL-039/2551 AL, AlL-alloy, ACSR, armour tape, and tie wire

9 | RCBL-043/2554 | Underground power cables of rated voltage 0.6/1 kV

10 | RCBL-064/2561 | Underground power cables for 115 kV systems

11 | RCBL-068/2563 | LV insulated aerial bundled conductors (ABC) for overhead distribution line

12 | R-167/2542 Galvanized steel wire

13 | R-828/2544 L.T. cables with aluminium conductor and PVC insulation, for overhead line
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All items of the type or design tests shall be conducted or inspected by the acknowledged testing

laboratories/institutes as following:

(1) Laboratories/institutes which are members of the Short-circuit Testing Liaison (STL) or independent
laboratories/institutes which are accredited according to TIS 17025 or ISO/IEC 17025 with the scope of
accreditation covered the relevant test items, standards and equipment. The certification and scope of
accreditation of the independent laboratories/institutes shall be submitted with the bid for consideration.

(2) Thailand’s national laboratories, institutes, universities and electric utilities, as follows:

- National Metal and Materials Technology Center (MTEC)

- Electrical and Electronic Products Testing Center (PTEC)

- Thai Industrial Standards Institute (TISI)

- Electrical and Electronics Institute (EEI)

- Department of Science Service (DSS)

- Testing Laboratory, Electrical Engineering Department, Faculty of Engineering, Chulalongkorn
University

- Electricity Generating Authority of Thailand (EGAT)

- Metropolitan Electricity Authority (MEA)

- Provincial Electricity Authority (PEA)

- Other laboratories, institutes, universities or electric utilities approved by PEA

In case of the foreign manufacturers have experience of more than twenty (20) years in design, manufacture
and sell such the proposed equipment for using in equal to or higher than system voltages of the proposed
equipment, PEA will accept type or design test reports conducted by the manufacturer’s laboratory or other
independent laboratories without qualification mentioned in (1) or (2). Documents showing the

manufacturer’s experience such as reference list shall be submitted with the bid for consideration.
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The bidders or manufacturers who prefer to carry out the type or design tests of the proposed equipment by
the laboratories or by the manufacturer themselves without the qualification mentioned above, the detail of
the test facilities of the laboratories or the manufacturer shall be submitted to PEA for approval before
proceeding the tests and before the bid closing date. PEA reserves the right to send representatives to inspect

and witness the tests with the cost of the bidders or manufacturers.

The type or design test reports done by the laboratories in Thailand or local manufacturers shall be valid

within five (5) years counted from the issued date in the test report to the bid closing date.
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PROVINCIALY ELECTRICITY AUTHORITY

nevitvdhdrug o ' TECHNICAL SPECIFICATION DIVISION
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LV CABLES WITH COPPER COUNDUCTOR, XLPE INSULATION AND PVC JACKET, FOR SERVICE DROP

Specification No. RCBL~032/2563 Approved date : ™ ? AUG 2@2@ Rev. No. : . Page 1 of 1

nEsuduLuUTeazSenana
(ADDENDUM)
nasLRNLUUT s 1asBanawa (ADDENDUM) A1k dedudrunilwesaas1duavi
RCBL-032/2563 ) ‘

nstirduginaneudulvgbuteiauslifestusgnuranismageuamesiuuriade (Test items)
Sunlight resistance, then followed by Retention tensile and elongation m’mﬁ’sx‘ql’ﬂu Table 4

uieudl 30 wouanA 2564
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PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECIFICATION DIVISION

LV CABLES WITH COPPER COUNDUCTOR, XLPE INSULATION AND PVC JACKET, FOR SERVICE DROP

, Specification No. RCBL-032/2563 A Approved date: = ? AUG 2%?@ , Rev. No.: 2 Page 1 of 10

Invitation to Bid No.: 2-  -018-2567 A

C Material, equipment, and specifications for LV CABLES WITH COPPER CONDUCTOR,
XLPE INSULATION AND PVC J ACKET FOR SERVICE DROP

1 General material and packing instructions

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

la Scope

These specifications cover LV two-core cable with copper conductor, cross-linked polyethylene

(XLPE) insulation, and polyvinyl chloride (PVC) jacket, for outdoor installation as a service drop

cable in open-air on concrete poles.

1b Standards

The cables shall be manufactured and tested in accordance with the following standard:

ANSI/NEMA WC 70/ICEA §-95-658-2009  Power cables rated 2,000 V or less for the

distribution of electrical energy.
And all other relevant standards, unless othemiée specified in these specifications.

PEA will accept cables manufactured and testes in accordance with the later edition of the above
standard.

PEA will also accept cables manufacmfed and tested in accordance with the previous edition of the
above standards, if there is no significant change in any test items or no additional test item(s)
compared with the above standard. On the other hand, if there is significant change in any test items
or there are any additional test items, the previous edition type test report with the additibnal test

report(s) of the significant change test item(s) and/or additional test item(s) will be also accepted.

e Principal requirement
1e.l General

Special attention shall be taken in that the insulation and jacket shall be weatherproof and shall not
be cracked and damaged by sunlight.

1e2 Construction

The construction of the cables shall be according to the following requirements and technical data

as shown in Table 1.
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PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECIFICATION DIVISION

LV CABLES WITH COPPER COUNDUCTOR, XLPE INSULATION AND PVC JACKET, FOR SERVICE DROP

Specification No. RCBL-032/2563 Approved date: ~ { AlG 2020 Rev. No.: 2 Page 2 of 10

BEA

Conductor

The conductor shall be plain annealed uncoated copper and round concentric lay stranded.

Insulation

The insulation of the cables shall be XLPE and shall have characteristics as shown in Table 1.

The insulation of two-core conductors shall have one - grey color and one - black color. Grey
insulation shall be unfilled cross-linked polyethylene and black insulation shall be filled
cross-linked polyethylene,

The average thickness of the insulation shall not be less than the nominal value specified in
Table 1 and the minimum thickness of the insulation shall not be less than 90 per cent of the

nominal value specified in Table 1,

Jacket

The jacket of the cables shall be black polyvinyl chloride (PVC) and applied cover the
insulation of each conductor which laid adjacently but separate by PVC groove width
of (05 thickness of 2+0.5 mm to provide for easy tearing. The PVC groove shall be
strong%gough withstand separation due to bending and sunlight.

The average thickness of the jacket shall be not less than the nominal value specified in Table 1
and minimum thickness of the jacket shall not be less than 80 per cent of the nominal value

specified in Table 1.

Table 1
Stranded copper conductor 600 V XLPE insulated and PVC jacketed cable

Nominal cross-sectional area mm’ 6 10 35
Number of wires in conductor - 7 7 19
Diameter of wire, + 2% mm 1.04 1.35 1.53
Thickness of insulation mm 0.9 1.1 1.3
Thickness of jacket mm 1.4 1.5 1.7
Maximum DC resistance of conductor at 20°C | (¥/km 3.08 1.83 0.524
Minimum insulation resistance at 15.6°C MQ-km | 6029 | 5743 387.3
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PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECIFICATION DIVISION

LV CABLES WITH COPPER COUNDUCTOR, XLPE INSULATION AND PVC JACKET, FOR SERVICE DROP

Specification No. RCBL-032/2563 Approved date: - 7 AUG 2020 Rev. No.: 2 Page 3 of 10

PVC jacket, black color - PVC jacket, black color

Copper conductor Copper conductor
White Stripe
XLPE insulation, grey color

/—— Copper conductor
:. ‘ /—XLPE insulation, grey color

5mm " . XLPE insulation, black color

/——-—White strive
A 1+0‘5 m

¥ 05 mm

(S LA T ‘ PVC jacket, black color
®, XLPE insulation, black color
Copper conductor :

Figure 1 Construction and marking of XLPE insulated and PVC jacketed cable

1e3 Marking
The surface of jacket shall be marked legibly and durably in Thai language, at the interval of

about 50 cm., as follows:

1 = = ¢ = oo Y d
sprs Tihdaugiinie enenewautdilimed Adauseaun 600 Taad vun 2 xAAT.UN.,
domwevn B, D ,E ,F "

Where:

A : The nominal cross-sectional area of conductor
B The purchase contract number

C : Manufacturer's name and /or trade-mark

D PEA trade-mark, as the figure below.

anufa

E : Yearof his
F : Other according to manufacturer’s design
The cable length markings shall be made on the cable jacket through whole length started from

"0" with 1 meter increment.

For core identification purpose, a white stripe shall be made on the surface of jacket along the length
on grey color side of cable. The white stripe shall be width of 3.0+0.5 mm. (see Figure 1)
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PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECIFICATION DIVISION

LV CABLES WITH COPPER COUNDUCTOR, XLPE INSULATION AND PVC JACKET, FOR SERVICE DROP

Specification No. RCBL-032/2563 Approved date: - 7 AUG 2020 Rev. No.: 2 Page 4 of 10

1d

Packing

The cables shall be packed on non-returnable wooden reels with hub reinforcements. Reels shall
be 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 1.5 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

Copper, as CuO % 16.0 -20.9 18.0-22.0 17.0-21.0
Chromium, as CrO; % 59.4-693 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 cable in each reel shall be supplied in production length with variation of + 10%.

The cable shall be supplied in reels as shown in Page 7 of 7 and in production lengths specified in
the Table 3 (see Page 5 of 7).

Both terminals of cable in each reel shall be permanently marked with manufacturer's symbol, for

checking the original length.

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 production 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.
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PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECIFICATION DIVISION

LV CABLES WITH COPPER COUNDUCTOR, XLLPE INSULATION AND PVC JACKET, FOR SERVICE DROP

Specification No. RCBL-032/2563 Approved date: = { AUG 2020 Rev. No.: 2 Page 5 of 10

Table 3
Packing Details

1020080500 A 6 1,000 2,000
1020080501 10 1,000 1,000
1020080502 35 1,000 500

Note:

The length of cable per reel if proposed more than the standard length can be accepted, but the gross weight
shall not be more than 1,000 kg.

WOODEN REELS

FASTENED~WIRE OR-STRAP
FLANGE

/—Lf\GGING BATTENS,
P CLOSELY FITTING
/

N

‘t:/ W Y

TN : ——HUB REINFORCEMENT,
BARREL— 11\ b - FASTENED WITH

BOLTS & NUTS

FASTENED OVER

| THE LAGGING
STAY BOLT——r BATTENS WITH
WASHER GALVANIZED

STEEL WIRE
OR STEEL STRAP
OVER EACH FLANGE

1,000 980 - 1,020 500 660 - 700 50 19 25 75 - 100 6

1. Minimum clearance between cable and the lagging battens shall be not 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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PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECIFICATION DIVISION

LV CABLES WITH COPPER COUNDUCTOR, XLPE INSULATION ANDVPVC JACKET, FOR SERVICE DROP

Specification No. RCBL-032/2563

Approved date: « 7 AUG 2020

Rev. No.: 2

Page 6 of 10

1e

Tests and test report

The type test report shall be submitted with the bid.

Table 4
Test items for stranded copper conductor 600 V XLPE insulated and PVC jacketed cable

The cost of all tests and report shall be borne by the bidders/manufacturers.

The cables shall be successfully passed type test and acceptance test items as specified in Table 4 the

test procedures of which shall be in accordance with ANSI/NEMA WC 70/ICEA S-959658-2009 or

later edition, unless specified in this specification.

. Conductqr

- Number of wires

- Diameter of wire

- Conductor resistance at 20°C

Insulation

- Color

- Average thickness

- Minimum thickness

- Mechanical properties of insulation (Before

aging)

- Mechanical properties of insulation
(After aging 121110C/ 168 hr.)

- Hot creep test (150:+2°C for type X-1)

- Tnsulation resistance at 15.6°C

- Accelerated water absorption
test (75+1°C for 14 days)

OO0 O|0 AEN EEE

Jacket

- Color

- Average thickness

- Minimum thickness

- Width of PVC between core

- Thickness of PVC between core

- White stripe

- Mechanical properties of Jacket (Before aging)

- Mechanical properties of Jacket
{ After air oven exposure IOOiIOC for 120 hr.)

- Oil immersion test (70+1°C for 4 hrs)

O 0 O0OJEaEEEEEN
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PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECIFICATION DIVISION. -

LV CABLES WITH COPPER COUNDUCTOR, XLPE INSULATION AND PVC JACKET, FOR SERVICE DROP

Specification No. RCBL-032/2563 Approved date: ~ ¢ AUG 2020 Rev. No.: 2 Page 7 of 10

- Heat distortion test (121+1°C for 1 hr)
- Heat shock test (121+1°C for 1 hr)
- Cold bending test (-35+ 1°C for 1 hrs)

*. Sunlight resistance, then followed by

Hmnnm
O (Ooid

Retention tensile and elongation

4. | Completed cable
- AC voltage test (4.5 kV/5 minutes)

Note:
| Required
O Not required
*  PEA will accept the sunlight resistance test report performed on 2x6 mm’, 2x10 mm’ or 2x35 mm’ cables to be

a representative of the other cross- sections area cables.

The type test of the cables shall be conducted or inspected by the acknowledged independent testing
laboratories/institutes as follows: |
(1) Independent laboratories/institutes which are members of the Short-circuit Testing Liaison
(STL) or independénf laboratories/institutes which are accredited according to TIS 17025 or
ISO/IEC 17025 with the scope of accreditation covered the relevant test items, standards and
equipment. The certification and scope of accreditation of the independent
laboratories/institutes shall be submitted with the bid for consideration.
 (2) Laboratories, institutes, universities and electric utilities, as follows:
- National Metal and Materials Technology Center (MTEC)
- Electrical and Electronic Products Testing Center (PTEC)
- Thai Industrial Standards Institute (TISI)
- Electrical and Electronics institute (EED)
- Depamﬁent of Science Service (DSS)
- Testing Laboratory, Electrical Engineering Department, Faculty of Engineering,
Chulalongkorn University
- Electricity Generating Authority of Thailand (EGAT)
- - Metropolitan Electricity Authority (MEA)
- Provincial Electricity Authority (PEA)

- Other laboratories, institutes, universities or electric utilities approved by PEA
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PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECIFICATION DIVISION

LV CABLES WITH COPPER COUNDUCTOR, XLPE INSULATION AND PVC JACKET, FOR SERVICE DROP

Specification No. RCBL-032/2563 | Approved date: - 7 AUG 2020 Rev. No.: 2 Page 8 of 10

. In case of the foreign manufacturers have expélience of more than twenty (20) years in design,
manufacture and éell such the proposed equipment for using in equal to or higher than system voltages
of the ‘proposed equipment, PEA will accept type test reports conducted by the manufacturer’s
laboratory or other independent laboratories without qualification mentioned in (1) or (2). Documents
showing the manufacturer’s experience such as reference list shall be submitted with the bid for

consideration.

The bidders or manufacturers who prefer to carry out the type tests of the proposed equipment by the
laboratories or by the manufacturer thems&lves without the qualification mentioﬁed above, the detail
of the test facilities of the laboratories or the manufacturer shall be submitted to PEA for approval
before proceeding the tests and before the bid closing date. PEA reserves the right to send

representatives to inspect and witness the tests with the cost of the bidders or manufacturers.

The type test reports done by the laboratories in Thailand or local manufacturers shall be valid within

five (5) years counted from the issued date in the test report to the bid closing date.

The type test reports done by the laboratories/institutes in other countries shall be valid within ten (.10)

years counted from the issued date in the test report to the bid closing date.

PEA will also accept other documents instead of the type test reports in the following conditions:

(1) In case the proposed cable has been supplied to PEA and get the order froni PEA’s Procurement
Department (from PEA’s head office), The bidder can submit the Purchase Order (PO) on the bid
closing date, or _ ' '

(2) In case the proposed cable has been registered for PEA Product Acceptance, the Bidder can submit

" the valid registration certificate on the bid closing date, or |
(3') In case the proposed cable has been registered for Product lists for substation turnkey project,

the Bidder can submit the valid registration certificate on the bid closing date.

However the document in case (1), (2) and (3) shall be proved that the cable specified in the PO or
registration certificate is the same product, type/model and all ratings as the proposed cable for this
bid.

TSP

PEA
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' PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL S‘PECIFICATION DIVISION

LV CABLES WITH COPPER COUNDUCTOR, XLPE INSULATION AND PVC JACKET, FOR SERVICE DROP

Specification No. RCBL-032/2563 Approved date: ? AUG mm Rev. No.: 2 Page 9 of 10

C2 Material and packing data shall be submitted with the bid: ;
The following critical documents and details shall be submitted with the bid:

Critical documents of the proposed cables shall be submitted with the bid for each item offered:
(The bidders shall fill the table below) '

1 Type test reports with detail of testing laboratories/institutes or Qves Mo

The copy previoﬁs Purchase Order (PO) or contract with list of ‘ Qves o

supplier or proposal form, or

PEA product acceptance registration certificate, or Lyes o

Product list registration certificate Qves o

. 2 | Guarantee perfomance data of Stranded copper conductor 600 V| L vES o

XLPE insulated and PVC jacketed cable (See Pages 10 of 10)

3 | Catalog and/or drawing of the product showing construction of WDyes o

the cable ‘ v

4 | Packing detail (see 2d) ’ ' Wyes o
Note: |

The bidders who do not submit all critical documents mentioned in the above table with the bid shall be rejected.
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PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECIF 1CATION DIVISION

LV CABLES WITH COPPER COUNDUCTOR, XLPE INSULATION AND PVC JACKET, FOR SERVICE DROP

Specification No. RCBL-032/2563 Approved date: = { AUG 2026 Rev. No.: 2 Page 10 of 10

Invitation to Bid No.: 2-  -018-2567
Guarantee performance data of Stranded copper conductor 600 V XLPE insulated and PVC jacketed cable

Nominal cross-sectional area. mm?  2x6 mm’ 2%10 mm’
Manufacturer's name ; - -
Country of origin -
Type / Model / Catalogue No. -
Applied standard, publication number and year -
Rated voltage v
AC voltage tests ‘ kv
Rated frequency ' Hz
Number of cores core
Rated current ~ A
Conductor
Material -
Actual cross-sectional area mm?
Maximum d.c. resistance at 20 C Q/km,
Diameter of conductor mm
1 Insulation
Material -
Average thickness mm
Thickness at any place, not less than mm
Jacket
Material ‘ -
Average thickness mm
Thickness at any place, not less than mm
Packing
Length per reel
Gross weight : kg
Net weight kg
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PROVINCIAL ELECTRICITY AUTHORITY

POWER SYSTEM STANDARD DIVISION

Specification No.: RCBL-032/2563 : LV CABLES WITH COPPER CONDUCTOR, XLPE INSULATION, AND

PVC JACKET, FOR SERVICE DROP

C3 Schedule of detailed requirement

Invitation to Bid No. : naw2-aul-018-2567

PEA Quantity Description
Item Material (km)
No.
1 1020080501 2,865.00 |Cable, service drop, stranded copper conductor, two-core, XLPE insulation and

2
PVC jacket, 600 V, nominal cross-sectional area 2x10 mm .

Note :

¥
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PROVINCIAL ELECTRICITY AUTHORITY

POWER SYSTEM STANDARD DIVISION

Specification No.: RCBL-032/2563 : LV CABLES WITH COPPER CONDUCTOR, XLPE INSULATION, AND PVC JACKET, FOR SERVICE DROP Page1of 1

Invitation to Bid No. : naw2-an-018-2567

Manufacturer :

C4 Country of origin :
Trade-mark :
PEA
Item Material Catalogue Description Quantity
No. No. (km)
1 1020080501 Cable, service drop, stranded copper conductor, two-core, XLPE insulation and 2,865 BuuesnmMNIzLUBIAANoiing

I

2
PVC jacket, 600 V, nominal cross-sectional area 2x10 mm .
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-Three-phase automatic voltage regulators (AVR) for 22 kV and 33
kV 50 Hz distribution System

-Single-phase and Three-phase transformers for 22 kV and 33 KV
50 Hz distribution system with and without ability to withstand
short circuit

-Remote controlled switches for 22 kV and 33 kV 50 Hz
distribution system

-Solid dielectric three-phase automatic reclosers for 22 kV and 33
kV 50 Hz distribution System

-Automatic switching equipment for HV power capacitor Bank

-Single-phase and Three-phase electromechanica and electronic

energy meters
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