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Invitation to Bid No. :

Specification No. : RCBL-033/2548

C1

1a

1b

1c

1c.1

Material, equipment, and spéciﬁcations for CABLE TERMINATION KITS FOR
22 kV AND 33 kV XIL.PE CABLES

General material and packing instructions

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

Seope .

These specifications cover outdoor and indoor cable termination kits to be used with
underground cable 22 kV & 33 kV single-core copper conductor, cross-linked polyethlene
insulated, copper wires screen and polyéthylene or polyvinyl chloride sheath.

Standard

The cable termination kits shall be manufactured and tested in accordance with the latest

revision of IEEE standard 48, DIN 57278/VDE 0278 or equivalent; unless otherwise
specified in these specifications. The cable termination kits conforming to other national
standards having similar characteristics and quality may be proposed.

Principal requirement |

General

The cable tenﬁination kits shall be suitable for use in tropical climatic area and highly
contaminated atmosphere and shall be: capable of operating at its full ratings in the
foll(;wing conditions mentioned.

Termination housing, modules or skirt shall be made of non-tracking, weather and ultra

. violet resistant materials. Stress control for cable shield terminus may be molded stress

cone, voltége gradient tube, or stress grading pad. Stress control by tape wrapping shall

not be accepted.

Form No. 04-6.2/2.96
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1c.2 Site and service conditions
The cable termination kits shall be designed and manufactured for inétallation and
operation under the following conditions :
Altitude : up to 1,500 m above sea level
Ambient air terperature  : 70° C, maximum
1 35°C, average on one (i) day
System voltage : 3-phase, 22 kV & 33 kV solidly grounded neutral
Rated frequency : 50 Hz
1¢.3 Outdoor cable termination kit

The outdoor cable termination kit shall be Class 1 in accordance with IEEE Standard 48

or equivalent, and housing materials shall be Silicone rubber or EPDM rubber of

premolded slip-on type, premolded shrinkable type (cold shrinkable), or heat shrinkable
tubing type; but in case of being specified the particular typé in the C3 Schedule of
detailed requirement the bidder shall quote the same type as specified, otherwise the

quotation shall not be considered.

The termination kit shall be provided with :- '

1) The cable lug at underground copper cable side, compression type, two-hole NEMA
pad, made of copper or copper alloy with tin plated, suitable for ‘connecting to copper
conductor haviﬁg diameter as specified in Table | and Table 2. The connector shall
be furnished with mounting hardware : two (2) bolts, two (2). nuts, two (2) flat round

washers, and two (2) spring lock washers of stainl_ess steel.

2) The cable lug at bare aluminium conductor side, compression type, two-hole NENA
pad, made of aluminium alloy suitable for connecting to aluminium conductor
having diameter as specified in Table 3. If not required it shall be specified in C3

Schedule of detailed requirement.

Form No. 04-6.2/2.96
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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.
Indoor cable termination 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.
Each termination kit.shall be provided with : |
1) The cable lug at underground cbpper cable, compression type, 1-hole NEMA pad.
2) Grounding device for earthing, instruction, and accessories. '
Manufacturing Experience
The manufacturer 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 submitting 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
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Material and packing data to be given by bidder
Technical proposals

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 installatioﬁ instruction of termination and
drawing of mountiﬁg bracket shall be submitted with the bid.

List of special tools with itemized prices, if any. _

Packing details

Principal dimensions of each package in cm .

Gross weight of each package inkg.

Number of packages in each case .

Principal dimensions of each case in cm .

~Gross weight of each case in kg .

. 3
Volume of each case inm’ .

Number of cases .

Form No. 04-6.2/2.96
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Invitation to Bid No. :
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Specification No. : RCBL-033/2548

C3 Schedule of detailed requirement

()

PEA
Item | Material Quantity Description
No. ' '
4| 0250000 setts) | Outdoor cable termination kit, housing of Silicone rubber or EPDM
rubber,. for 22 kV underground cable, copper conductor size 3§ mmz;
"and cable lug for bare aluminium conductor size 26 mrrlx2 .
2| 82450604
3 02156003
4 02150004
5 02150006
& 02150007
7 02150009
8 02150008 42 set(s) | Ditto as Item 1, but for copper conductor size 500 mm’ . The cable
lug for bare aluminium conductor is not required .
II
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Invitation to Bid No. :

-0 -

-10 -

Specification No. : RCBL-033/2548

C3 Schedule of detailed requirement

PEA
Item | Material Quantity Description
No.
16 | 62160000 setts) | Indoor cable termination kit, for 22 kV underground cable, copper
conductor size 3% min2 .
+7 | 0216000+
18 | 62160003
19 | 02160004
20 | 02160006
24 | 62160007
22 | 62160009
23 | 02160008 | 42 set(s) | Ditto as Item 16, but for copper conductor size 500 mm’ .
I
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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 3.81.2554 Rev.No.:1 | Form No. 04-6.1 Page 1 of 11

Invitation to Bid No.:

C Material equipment, and 'speciﬁcations for UNDERGROUND POWER CABLES OF
- RATED VOLTAGES 22 kV AND 33 kV
c1 General material and packing instructions
Additional to the general instructions, the following shall be observed :
la Scope
These specifications cover 22 kV and 33 kV sihgle-core underground power cables with éopper conductor,
cross-linked polyethylene (XLPE) insulation, copper wire screen, and polyethylene (PE) sheath,
1b - 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), rated voltages from 1 kV (Um= 1.2 kV) up to 30kV (Um =36 kV)
IEC 60502-2 Ed.1.1(1998-11),
IEC 60502-4 Ed.1(1997-03)]
TIS 2427 . Conductors of insulated éables
and all 6ther 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. | ‘ N
On the other hand, if there are significant(s) and/or additional test it_em(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).
1c Principal requirement
led 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 : 50Hz
Conductor temperature '
for normal operation : continuously 90°C
for erﬂergency overload condition : 130°C
for short-circuit condition : 250°C
I
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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 §.81.2554 Rev. No. : 1 Form No. 04-6.1 Page 2 of 11

le.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.

Conducter
The conductor shall be plain annealed 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 average 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 continuous 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 specified 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 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 the value specified in Table 1 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 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.

II
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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 3.81.2554 Rev.No.:1 Form No. 04-6.1 Page 3 of 11

lc.3

1°‘4,

1c.5

70

Non-metallic Sheath
The sheath shall be black PE suitable for use with the cable having maximum conductor

temperature of 90°C and 130°C under normal and emergency condition respectively. -

The 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 less 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 :

"ﬂ']ill‘/\lw'lﬁ’?luﬂilﬂ1ﬂ fﬂEJLﬂL‘lJ’ﬂﬁlﬂﬂu‘lﬂﬂﬂllﬂdﬂMﬂ?ﬂﬂﬂ?ﬂﬂiﬂﬁﬂ\?ﬂiwmﬂ‘ﬂau ﬁ']ﬂi“lJal‘]f

Where

A : Rated voltage

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
G

" Year of manufacture

-Others according to manufacturer's design

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

"O" 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 shall be stated.

Cable end sealing

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

1I
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PROVINCIAL. ELECTRICITY AUTHORITY

POWER SYSTEM STANDARD DIVISION

UNDERGROUND POWER CABLES OF RATED VOLTAGES 22 kV AND 33 kV

Specification No.vRCBL-035/2554 Approved date: 17 3.8.2554 . | Rev.No. : 1 Form No. 04-6.1 Page 4 of 11

Table 1 Data for XLLPE underground cable rated voltage 12/20(24) kv

Nominal cross-sectionél 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. mm ‘ 0.5
'| Thickness of insulation mm 5.5

) | Diameter over insulation, approx. mm 19.0 | 20.5 |-23.5 | 250 28.0 30.5 35.5 39.0
Thickness of insulation screen, approx. - mm 0.5 .
Total cross-sectional area of copper wire mm’ 10 10 10 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 . 19 120 2.1 2.2 24 2.6
Overall diameter, approx. mm 28 30 33 34 38 42 48 52

Max. d.c. resistance of conductor at 20°C | (Wkm | 0.524 | 0.387 | 0.193 | 0.153 | 0.0991 | 0.0754 | 0.0470 0.0366

Table2 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 8.33 11.45 12.95 15.98 18.47 23.39 26.67

Thickness of conductor screen, approx. mm _ ' 0.5 . '

Thickness of insulation mm 8.0

Diameter over insulation, approx. mm 25.5 28.5 300 | 33.0 355 40.5 440

Thickness of insulation screen, approx. mm " 0.5

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

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

Thickness of non-metallic sheath mm 2.0 -2.1 22 2.3 | 24 2.6 2.7

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

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

II
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1d

Packing

The cables shall be packed on non-returnable wooden reels with hub reinforcéments. 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/ms; or suitably
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 CuO % 16.0 - 20.9 ., 18.0-22.0 17.0-21.0
Chromium, as CrO, % 59.4 -69.3 33.0-38.0 44.5-50.5
Arsenic, as, As,O, % 14.7-19.7 42.0-48.0 30.0-38.0

The 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 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 re¢l.

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 Year of manufacture

5) Length of cable

6) Gross weight and Net weight

7)  Other according to manufacturer's design

I
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le.l

Tests and Test reports

Type tests

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

relevant standard.

The test reports shall be submitted 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)
b)
c)
d)
e_)
f)
g

Partial discharge test

Bending test, followed by a partial discharge test

Tan & measurement

Heating cycle test, followed by a partial discharge test

Impulse test followed by a voltage test
Voltage test for 4 h

Resistivity of semi-conducting screens

Non-electrical type tests

a)
b)

c).

d)
e)
f)
2
h)
i)
i)

- k)
)

Measurement of thickness of insulation

Measurement of thickness of non-metallic sheaths

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

Tests for determining the mechanical properties of non-metallic sheaths before and after ageing

Additional ageing test on pieces of completed cables

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

Hot set test for XLPE insulations

Water absorption test on insulation

Measurement of carbon black content of black PE non-metallic sheaths

Shrinkage test for XLPE insulation

Shrinkage test for PE non-metallic sheaths

Water penetration test

II
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le.2 Routine tests

Routine tests shall be made on all cable lengths in each reel in accordance with the reference

standard as follows :

a) Measurement of the electrical resistance of conductors

b) Partial discharge test -

¢) Voltage test '

le.3 Sample tests

Sample tests shall be made in accordance with the reference standard as follows :

a) Conductor examination
b) Check of dimensions
c) Voltage test for4 h

d) Hot set test for XLPE insulation

led Three (3) sets of routine tests and sample tests reports shall be submitted at the time of
delivery. ‘
le.S The costs of all tests and test reports shall be borne by the Contractor.
I
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C2 Material and packing data te 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 reel in kg
Net weight of each reel in kg

Length of uncut cable per reel in m

II
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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 / Catalogue No. -
Nominal cross-sectional area mm’
Rated voltage, phase to phase kV r.m.s
Design for highest system voltage kV rm.s
Rated frequency | " Hz
Number of cores -
Rated current, in free air (40°C) - A
Conductor
Material -
Actual cross-sectional area'v 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 | mm=*1%
Weight kg/km
Conductor screen -
Material
Average thickness mm
Thickness at any place, not less than mm
D.C. volume resistivity at 90°C Q-m

1I
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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 précess (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

Average thickness

Thickness at any place, not less than '

D.C. volume resistivity at 90°C

Metallic screen

Tj/pe of wire

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

Thickness

Width

Synthetic water blocking tape
Manufacturer

Material
Thickness, approx. '
Swelling height, approx.

Over sheath
Material
Average thickness

Thickness at any place, not less than

I
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Invitation to Bid No.:

Guarantee performance data of 22 and 33 kV underground power cables

Cable
Electrical properties
Capacitance WF/km
Inductance mH/km
Charging current/core A/km
Dielectric loss factor -
Maximum current carrying caﬁacity, triangular
laying, in :

- ground (earth temperature 30°C) A

- duct (ambie}nt air temperature 40°C) A
Total losses based on values for maximum current kW/km
Maximum short-circuit current (1 sec) after full load :

- conductor kA

- screen . kA
Maximum permissible conductor temperature :

- continuoﬁs service °’C

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

At20°C MQ - km

At90°C MQ - km
Maximum partial discharge pC at..kV
A.C. test voltage for 5 minutes kv
D.C. test voltage for 5 minutes kv
Physical properties :

Minimum bending radivs mm

Permissible pulling force N

Cable weight kg/km
Packing

Length per reel m

Gross wéight kg

Net weight kg
Name of wood preservative -

II
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C3 Schedule of detailed requirement

Invitation to Bid No.:

PEA -
Item Material Quantity Description
‘No.
+ 1020040000 Underground power cable, with XLPE insulation, copper wire screen, PE
A sheath, single-core, copper conductor size 35 mm’, rated voltage 22 kV.
2 1+62604000+

8 1020040008 | 0,828 MM | Ditto as Item 1, but copper conductor size 500 mm” .

9 1026040164

I | ' | /ﬂ*




[ TN

-33-

ASSEMBLY No. 7 13 2

= CONDUCTOR (COMPACT STRANDED COPPER)

= CONDUCTOR SCREEN _
(SEMI-CONDUCTING CROSSLINKED POLYETHYLENE)

= CROSSLINKED POLYETHYLENE INSULATION

= INSULATION SCREEN .
(SEMI-CONDUCTING CROSSLINKED POLYETHYLENE)

= METALLIC SCREEN
(Cu WIRE,BONDED TOGETHER WITH Cu TAPE)

= WATER BLOCKING TAPE

= NON-METALLIC SHEATH (BLACK PE)

I S2UY 22 kv WAL 33 kv
FOR 22 kv AND 33 kv SYSTEM
nadmnssilwwuanationa v o WMLy
R MEWNRRIRATN A e
ey R v _ , 8S.A. Bl | 10 S.A42
m,}q ................ N~]Ill3 ............................. z‘uyww-. Teeveee “&Muﬁ ............
' v . aV
fenfaswaran Gkady M. -
FUU 22 k.33 kV uaR 115 kv Lo o
EXAMPLE OF UNDERGROUND POWER CABLE wuuarfl SA1 -015/42024

FOR 22 kv, 33 kV AND 115 kV SYSTEMS
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ASSEMBLY NO. T132

CONDUCTOR (COMPACT STRANDED COPPER)

CONDUCTOR SCREEN
(SEMI-CONDUCTING CROSSLINKED POLYETHYLENE)

CROSSLINKED POLYETHYLENE INSULATION

INSULATION SCREEN
{SEMI-CONDUCTING CROSSLINKED POLYETHYLENE)

WATER BLOCKING TAPE

METALLIC SCREEN
{Cu WIRE,BONDED TOGETHER WITH Cu TAPE)

WATER BLOCKING TAPE

LAMINATED ALUMINUM TAPE
(RADIAL WATER BARRIER)

NON-METALLIC SHEATH (BLACK PE)

YUY IS KV
FOR 115 kv SYSTEM

/UU 22 kv,33 kV uar 115 kv

EXAMPLE OF UNDERGROUND POWER CABLE wanfiSAL -015/42024
FOR 22 KV, 33 kV AND 115 kV SYSTEMS
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CONDUCTOR
TO CONDUCT ELECTRICITY

CONDUCTOR SCREEN AND INSULATION SCREEN

TO DISSIPATE THE UNIFORM ELECTRIC FIELD,
ALL DIRECTIONS

INSULATION

T0 PREVENT SHORT-CIRCUIT OR CURRENT
LEAKAGE THE INSULATION IS THE MOST

~ IMPORTANT PART OF THE CABLE

METALLIC SCREEN

TO LEAD OFF LEAKAGE CURRENT AND TO
FUNCTION AS RETURN CONDUCTOR FOR SHORT-
CIRCUITING CURRENTS

Hurah - WATER BLOCKING TAPE
it ivar e Saensennaem TO STOP PROPAGATION OF WATER IN THE
.Lﬁ&ﬂLfmﬂ’\‘iﬂ LONGITUDINAL DIRECTION IN CASE OF CABLE IS
DAMAGED
witesafi ey LAMINATED ALUMINUM TAPE
mwﬁwﬁﬁmﬁwﬂu%ﬁﬁé&ww TO PREVENT THE INGRESS OF MOISTURE INSIDE
' THE INSULATION LAYER
 WBommen NON —METALLIC SHEATH
hivdefBu G warthuithid cewessuu 116kV)  THE SHEATH 1S MADE OF POLYETHYLENE
Bomr e B enae (BLACK PE), AND SHALL BE RIBBED TYPE
(FOR 115 kV CABLE) TO REDUCE FRICTION
WHILE PULLING
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Materisl, equipment, and,‘vspecigicationﬂi :fQI‘ STRAIN AND
SUSPENSION HARDWARE : '

-

(aneral material and pa.ckinn; :instructibzxs
Additional to the general instructiona, the following shall

be observed :

Scope |
Thesge epecificauions cover strain and suspension hardware,

i.e., strain clamps, dead end clamps, suspension clamps, and
clamp fittings, for overhead line construction.

Stemdard :
Tho hardwar» shall be in accordance with the latest '.EIS,
VDR Regulations, and DIN; or equivalent unless otherwise

specified in *hhese epecifications.

. Principal reguiremenﬁ

The normal fittings shall be socket-eye, or clevia-oye and
pin which is provided with brass or stainless ateel split pin
or other auxiliary devices aga;inét loosening of the pin.

The minimum opening of clevis Bhall be 17.5 mm; and pin
diemeter shall be 16 mm .

The eye portion of the strain clamp. for b.ook of coffing
hoist, shall have minimum size of 24 mm x 34 mm .

The clamps shall be suitable for use on ACSR and/or Al
conductor accordi'ng to DIN 48204 and 48201, respsctively,
or equivalent, snd equipped with bolts provided with spring
washers or other safety devices. The body and keeper of
clamps shall be made of aluminium alloy.

The wltimate strength and the slip strength of the clamp
shall not be less than those figures specified in the Table 1
"y1timate Strength and Slip Strength of Strain, Dead Bnd,
and Suspension Clampg" (see Page 4 of 6).

Form New 95=3/2.%5" e
rage L of 6
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fne clamps shall be marked @9 follows @

1. Manufacturer's name or trade-park.

2. Conductor types and sizes for which they are designou.
All ferrous materials shall be galvanized after manufacturing.
Method of galvanizing and thickness of coating shall be
according to the attached Table "THICKNESS OF ZINC COATING".

Pree samples shall be supplied on request. The gamples
will not be returned. '

Packing , ,
Each item offered should be packed in suitable packages in

sets of 10, 20, 50, or that specified in the Table 2 "Packing
Details for Strain and Suspension Hardware" (see Page 6
of 6). The gross weight of each package should not exceed .
40 kg . ' S s
If there are several packages, the number of package shall
ba stamped'on each package or each tag, as follows @

package number /'total number of packages .
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2b
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Material and packing data to be given by bidder

For each item offered, the following details shall be submitted

with the bid :

Catalogue number.
Description of materials
keeper, bolt, nut, washer, pin, split pim, etc.)
Surface finishing of the component parts.
Zinc coating in g/m2 or um (1/um' = 0,001 mm).
Conductor: sizes for which the clamps are designed (nominal

used for the component parts (body, |

cross-sectional area in mm“ and diameter in mm)

Materisl of conductors for which the clamps can be used.
Minimum ultiwmate strength in kgf . '

Minimum slip strength in kgf .

Weight in kg/set. |

1t shall be specified if the conductor requires to be
protécted by armour tape before clamping.

Por esch item offered, a detail drawing with dimensions in mm

shall be submitted with the bid.

Packing details

Packing method.

Number of sets in each package.
Dimensions of esch package in cm . ' _
Gross welght of each package in kg (should not
Net weight of each package in kg «
Number of packages. ’

exceed 40 kg).

If several packages arse contained in one big case, further

details are regquired :

Sumber of packages in each case.
Dimensions of each case in cm .
aross weight of sach case in kg -

Sunper of cABeR.
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Table 1

yltimate Strength and $lip Strength of Strain, Dead End, and

Suspension Clamps

CLAMP »
designed for the Ultimate Strength%Slip Sﬁrangth
following conductor gizes not less than not less than
nominal crosa-sectignal kgl - ket
aresa _m )
AL 35 700 500
Al 50 900 ' 700
Al 70 1,400 900
Al 9% 1,900 1,300
AL 120 2,300 1,700
Al 185 3,600 2,500
Al 240 : 4,600 3,000
AL 400 5,000s 8,200 3,500
Al 625 11,000 . 8,000
ACSR 35/6 1,500 800
ACSR 50/8 2,000 1,000
ACSR 70/12 3,200 1,600
ACSR 95/15 S 4,200 2,500
ACSR 120/20 6,000 3,000
ACSR 185/30 9,000 4,000
Note : :
' 1. The U-bolts shall be tightened to the following

torque levels :
(1) For 12 mm (1/2") Dbolt diameter, 5.0 kgf-m .

(2) Por 14 mm (9/16") bolt dismeter, 6.0 kgf-m .

(3) For 16 mm (5/8") bolt diameter, 8.0 kgi-m .

The eye portion gtrength on the straight clevis to
eye portion pull shall not be less than the above
figures in Column 3 .

Form Ho. 93-%/%. W
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3, The specimen shall be installed in the position

as shown in Fig. 1 or 2 below

A
lua-ltlll’,, ot D
Pig. 1 B
D "“"‘"‘"A ‘ ra.wrar‘vw.a/’;"v ) wwmendte )

C Fig. 2 B

A : Conductor for which the clamp is designed,
in case of slip strength test.
Steel wire rope or steel stranded wire,
in case of ultimate strength teat.

B : Test specimen of the clamp.

¢ @ Chuck.

D : Tensile Load diraction.,
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Table 2

Packing Details for Strain anjd:'vs\_uspensicn Hardware

| Quantity
PEA Material No. , )
Per Package

Packing Method

105011 0000) .C \OH0110601)
02110000, 263110001,

- 03110002, Cciticod,
(1050 110002 103011 0004

20

Sack

Rorim No. 933/ 2,95

Pl

Cpage 6 of 6

i
4§
!
i
{
H




-42 -

3 Séﬁpdule of detailed requirement

Material
‘No.

Quantity

L’ Deseription

-,
2& \‘i

10"
EA030110109)

a;p}%mmw)

1 03110105
103120000

. 03! 20002
€1o%0420007)

, f’():%'iifx 0103 |
{Cteromoten)|

| Clamp, suspe

: ACSR conduc

Jltimate st

| Ultimate strength ot

-preformed armor rod, clamping range.

[2.0-mim.

ing keeper, for ;-
amicfer 26.0 mm).

& lian 8,200 ket

§ han 8,200 -kgf.
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PROVI’\ICIAL ELECTRICITY AUTHORITY
ELECT RICAL AND MECHANICAL ENGINFFRING DIVISION

GIBL-018/2864 SUBSTATION CONN'_,CTORS AND ACCESSORIES | Page3of13

C3 Schedule of detailed reqmrement

Invitation ;o. Bid No. :

PEA

Ttem ’ Quantity + Deseription

Material No.

“of bolts M12 or (127 in

i, nuts; flat washers, and lock or spring

9 1020420303 | — set(s) Cormector {or Iug) 15 angle pad hcavy duty compression type, for electrmal
connecnon of alumxmum conductor diameter 32.56 mm (size 625 mm’) to tin-
plated bronze termmal pad or alummmm ‘terminal pad, see Drawing No. SA2- v
5 015/31026 a _

Thc conductor barrel shall be made of almmmum, and prcﬁlled with electrical
contact atd compound and capped.

'lhe tongue shall be dnlled thh four (4) holes in accordance- with NEMA
standards » _

Total length shall not be less than 150 mm.

Complete with . mounting hardware (four (4) sets of bolts M12 or (1/2") in

diameter and 60 mm (2 1/4”) in length, nuts, flat stherb, and lock or spring

washers) of stainless stccl or better.
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NEMA ‘PAD { FIGURE 2.}
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TERMEIAL (FIGURE 3)
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PROVINCIAL ELECTRICITY AUTHORITY
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TECHNICAL SPECIFICATION DIVISION

AaENLAUR I TIUNATOD IUTUNMTNATOLINWIZUUY (Type or Design tests)

Specification No. - Approved date :  17/07/2561 Rev. No.: - Form No. ~ Page 1 of 2
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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 (EED)

- Department of Science Service (DSS)

- Testing Laboratory, Electrical Engineering Departiment, 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 utilitics 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 cquipment 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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PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECIFICATION DIVISION

aautAvesamiuNaTeY S1HSUMSNATOLIRMNZIVY (Type or Design tests)

Specification No.

Approved date :

17/67/2561

Rev. No.:

Form No. -

Page 2 of 2

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 facilitics 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.

11
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-Single-phase and Three-phase electromechanica and electronic
energy meters
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