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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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C

C1

1a

1b

1c
1c.1

Material, equipment, and specifications for UNDERGROUND POWER CABLE OF RATED
VOLTAGE 115 kV

General material and packing instructions

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

Scope
These specifications cover 115 kV single-core underground power cable 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 : |

Thai Industrial Standard (TIS) _

TIS 2202 : Power cables with XLPE insulated for rated voltage from
60kVupto I15kV

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 complete type test reports for the changed

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

Principal requirement
General
The underground power cable shall be designed, constructed, and installed for operation under the

following conditions.

System voltage 3-phase, 115 kV, solidly grounded neutral
Rated frequency : 50 Hz
Conductor temperature

for normal operation : Continuously 90° C

for emergency overload condition : 130°C

for short-circuit condition . 250°C

II
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1c.2

Construction

The construction of the underground power cable shall be according to the following requirements

and technical data as shown in Table 1 (see Page 4 of 12).

1.

2.

Conductor

The conductor shall be plain annealed copper and compact round concentric lay stranded
construction conformable to IEC Publication 60228.

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 value specified in Table 1.

Insulation

The insulation shall be unfilled, no carbon black, XLPE, tandem or simultaneously extruded
with the semi-conductive conductor screen layer and insulation screen layer.

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 specified in

Table 1.

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

Over the XLPE insulation, semi-conductive XLPE shall be extruded as insulation screen layer.
The average thickness of the insulation screen shall be as value specified in Table 1.

Synthetic Water Blocking Layer

A semi-conductive non-biodegradable water blocking layer shall be provided under the metallic

screen to provide a continuous longitudinal watertight barrier throughout the cable length.

.. This.layer shall be.compatible with other cable materials.and shall not.effect.corroding acting.on.. .

adjacent metal layers during heat aging of the cable.

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.

Synthetic Water Blocking & Cushioning. Tape

A non-conductive non-biodegradable water blocking tape shall be applied over the metallic
screen to provide a continuous longitudinal watertight barrier 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.

1I
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8. Radial Water Barrier
As a protection against formation of water trees in the insulation, a traverse water barrier
consisting of laminated aluminum tape having average thickness at least 0.19 mm coated on
both sides with an ethylene acrylic adhesive copolymer or polyethylene shall be incorporated
under the sheath.

9. 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 shall be of ribbed type having crest width and depth of approx. 2.5 mm each and center
to center distance between crests shall be approx. 7 mm. The cable length marking shall be made on
a special rib having approx. 10 mm width (see Figure 1).
The average thickness of the sheath (excluding rib) shall not be less than the nominal value
specified in Table 1.

The minimum thickness of the sheath shall not be less than 85 per cent of the nominal value.

t g 1% mm (APPROX.)

FOR LENOTH MARKING

Cable marking

The marking shall be made on identification tape inserted between sheath layer and radial water
barrier layer or on the outer longitudinal water blocking tape, throughout the cable at appropriate
interval, as follows :

(1) Manufacturér’s name and/or Trade mark.

(2) Type of conductor.

I
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(3) Type of insulation and sheath.

(4) Rated voltage.

{5) Nominal cross-sectional area.

(6) Year of manufacture.

(7) Others according to standard and manufacturer’s design.

The cable length markings shall be made on a special 1ib through whole length started from "0"

with 1 meter increment.

T

) 1c4  Cable end sealing
Immediately after factory tests, the cable inner end shall be greased by silicone paste and cover by
PVC end cap and the cable outer end shall be comecied with moisture-proof pulling eye of
sufficient strength.
Table 1
Technical Data of 115 kV Underground Cable
Descriptions - Unit Data
Conductor Material - Copper
Nominal cross-sectional area mm’ 800
Minimum number of wire - 53
) Diameter of conductor mm 34.0 £ 1%
| DCresistanceat20°C ~ Max. | QAm | 0021
Conductor screen Thickness 7 mm 1.5
Insulation Thickness mm 16.0
Range of diameter over insulation Diameter min 69-72
Insulation screen Thickness mm 1.5
Copper wire screen Total cross-sectional area  Min. mm’ 95
Minimum number of wire - 70
Aluminium tape as radial water barrier | Thickness (average) Min. mm 0.19
Sheath Material - PE
Ribbed type Thickness (excluding rib)  Nominal mim 3.5
Range of diameter over sheath | Diameter mm 86-91
(excluding rib)

I
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1d Packing
The cable shall be packed on non-returnable wooden or steel reels with hub reinforcements. Reels
shall be clesely 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 3.0 meters, and outer width not exceed 2.0
meters. The wooden parts of reels shall be ireated 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/ms; or suitably impregnated under pressure with an approved wood preservative.

Table 2

Active Ingredients of CCA

TIS 515-2539
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, % 594 - 69.3 33.0-38.0 44.5 - 50.5
Arsentic, as As,O, % 14.7-19.7 42.0-48.0 30.0-38.0

The cable in each reel shall be supplied in standard production length with variation of £10%.
) Cable length of the last reel 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 reet 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 Manufacturér’s name and/or Trade mark.
4) Contract number and Year of manufacture.
5) Length of cable.
6) Gross weight and Net weight.

7) Other according to standard and manufacturer’s design.

I
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1e

1e.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 within fifteen (15) calendar days from the bid closing date. The
above type tests may be omitted if a record of tests made on similar ones can be supplied.

The type tests shall be as follows :

Electrical type tests

a) Bending test foflowed by partial discharge test.

b) Tan& measurement.

¢) Heating cycle voltage test, followed by partial discharge test.

d) Lightning impulse voltage test followed by a power frequency voltage test.

e) Resistivity of semi-conductive layers

Non-electrical type tests

a) Check of cable construction.

b) Tests for determining the mechanical properties of insulation before and after ageing.
c) Tests for determining the mechanical properties of sheath before and after ageing.

d) Ageing tests on picces of completed cable to check compatibility of materials.

e)  Pressure test at high temperature on sheath,

f) Hot set test for XLPE insulation.

g) Measurement of carbon black content of PE sheath.

h) Shrinkage test for XLPE insulation.

i) Water penetration test.

H|
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le.2

1e3

led

1e.5

Sample tests

The sample tests shall be made on one length from each manufacturing series of the same type and
size of cable, but shall be limited to not more than 10% of the number of lengths in the contract,
rounded to the upper unity.

a) Conductor examination and check of dimensions.

b) Measurement of electrical resistance of conductor.

c¢) Hot set test for XLPE insulation.

d) Measurement of capacitance.

- Routine tests

The routine tests shall be carried out on each manufactured length of cable.
a) Partial discharge test.
b} Voltage test.

¢) Electrical test on sheath.
Three (3) sets of sample test and routine test reports shall be submitted at the time of delivery.

The costs of all tests and test reports shall be borne by the Contractor.

II
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Cc2 Material and packing data to be given by bidder

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

2a Guarantee performance data of 115 kV underground power cables (See Pages 9 of 12 to 12 of 12).

2b Tllustration 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 reel in kg.

Net weight of each reel in kg.

Length of uncut cable per reel in m.

I
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Invitation to Bid No. : Aé_éAEBZ-U(ea)-OM-ZSGG
Guarantee PERFORMANCE DATA OF 115 kV XLPE UNDERGROUND POWER CABLES

Manufacturer’s name

Country of origin

Applied standard, publication number and yecar

Type / Model /Catalogue No.

Nominal cross-sectional area mm
Rated voltage, phase to phase kV ram.s.
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 1mim
Stranding (concentric, compress, or compact) -
“Maximum volume resistivity at 20° C - Q-m’/m |
Maximum D.C. resistance at 20° C Q/km
Outside diameter, with tolerance mm L 1%
Weight kg/km
Conductor screen
Material -
Ave'rage thickness mm
Thickness at any place, not less than mim
D.C. volume resistivity at 90° C Q-m
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Invitation to Bid No. : AéaAEBZU(ea)-OMZSGG

Insulation
Material
Cross-linking agent (peroxide, silance, etc)

Curing process (steam, nitrogen, etc.)

Average thickness mim
Thickness at any place, not less than mim
Power factor, measured at a conductor -
temperature of 90° C

Range of diameters over insulation mm
Insulation screen
Material -
Average thickness min
Thickness at any place, not less than nm
D.C. volume resistivity at 90°C Q-m
Synthetic water blocking layer
Manufacturer -

) Material -
Thickness, approx. mm

* Swelling height, approx. mm

Metallic screen

Type of wire

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

Thickness

Width

I
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POWER SYSTEM STANDARD DIVISION

PROVINCIAL ELECTRICITY AUTHORITY

UNDERGROUND POWER CABLE OF RATED VOLTAGE 115 kV

Specification No. RCBL-015/2552 Approved date:  11-12-2009 Rev.No.: 1 Form No. 04-14 Page 11 0f 12
Tnvitation to Bid No. : AAA.AER.2-U(84)-014-2566

Synthetic water blocking and cushioning tape
Manufacturer -
Material -
Thickness, approx. mm
Swelling height, approx. mm
Radial water barrier
Material, laminated tape -
Thickness, average mm
Coating material -
Sheath, ribbed type
Material -
Thickness (without rib), average mm
Thickness at any place, Min. mm
Rib depth, approx. mm
Rib crest, width, approx. mm
Cable

7‘.\ Electrical properties :

---Capacitance----- . “F"m"."
Inductance mH/km
Charging current/core Alkm
Dielectric loss at conductor temp. of 90°C kW/km
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 kW/km

for rated maximum current

1
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UNDERGROUND POWER CABLE OF RATED VOLTAGE 115 kV

Specification No. RCBL-015/2552 Approved date :  11-12-200% Rev.No.:1 Form No. 04-14 Page 12 of 12
Invitation toe Bid No. AaaAEBZ'U(Eé)OM'ZSGG
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 e
Maximum partial discharge pCat 15U,
Lightning impulse voltage kV
Power frequency withstand voltage 1 4%
Physical properties :
Minimum bending radius mm
Permissible pulling force N
Cable weight kg/km
Packing
Length per reel m
N Gross weight kg
| Net weight kg
Name of wood preservative -

II
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PROVINCIAL ELECTRICITY AUTHORITY
POWER SYSTEM STANDARD DIVISION

Page 1 of 1

Spec. No. RCBL-015/2552 : UNDERGROUND POWER CABLE OF RATED VOLTAGE 115 kV

C3 Schedule of detailed requirement

Invitation to Bid No.: nWA.NaN.2-U(adNW)-014-2566

PEA
Item| Material | Quantity Description
No. (m)

1 1020040200 4,500 [Underground power cable, rated voltage 115 kV, single-core, with copper

conductor, cross-linked polyethylene insulation, copper wire screen,

PE sheath, conductor size 800 mmz.

Note :

1. Mvuadaueunie iy 60 U ﬁu'si"ﬂmﬂé"ummﬂuﬁ’ﬂgﬂpéamﬂ
uazenIangeeMIIaadla laglunsasnnsunagauznisunInsasy
WaAzINMINI 9TV Lﬁ'afjﬁmumdqﬁa@muii’maumuﬁﬁmu@

2. AINOVUAAIINTUNT o ﬁmuﬁe‘um;j,'“lﬁ'%umié?ﬂcd;aﬁg’qag:maslumﬂﬂgqqu
e uamanas sandalndides wems llihdauging (PEA) 1dhnsasansy
a3 oudeonds f18sunsdadedessadime ihiinessams Tadaand
mAnaN $9da danialnusitiae 1

wail Jl5umsdatedessuinveusenudemesuerniadoae i
fidaweuaundinis llihdaugiing (PEA) e 5uane lihdsndidhndiag

9y <3
Uaas
! Y o Y ] Yo A
3. anuenvedans i luunaz198o (reel) tazd1uIN1980 (reel) 1119 1daail

\l = o )
ANUAIUNATIA (INAT) IHIUFA

500 9

4. wansuvinEuedoInanan Issaun 185 umMsfuseesz UMM INYDS
NIZVIUMINAAMVLINTFIY ISO 9001 (MU WazDeAfaIaUITANTQNAN)
5. lueyNALAAIAT DINININATTIUNAAT AT gAAIMNTTY (WBN.)

ANIIBAZIDIANMANTANTANIIA
F4 H
6. ms lhaugiinnvzsasenagiwannielulszma




19

nslWAndrugfinne

PROVINCIAL ELECTRICITY AUTHORITY
POWER SYSTEM STANDARD DIVISION

Spec. No. RCBL-015/2552 : UNDERGROUND POWER CABLE OF RATED VOLTAGE 115 kV

Page 1 of 1

C4

Invitation to Bid No.: nnn.pan.2-U(@w)-014-2566

Manufacturer :

Country of origin :

Trade-mark :

PEA
Item| Material | Catalogue Description Quantity
No. No. (m)
1 1020040200 Underground power cable, rated voltage 115 kV, single-core, with copper 4,500

II

conductor, cross-linked polyethylene insulation, copper wire screen,

2
PE sheath, conductor size 800 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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