~1~

VOUIUAVD I TUHID T 18AZIDUANMUANHUZINNIZYOIWAE (Terms Of Reference : TOR)
P .
1599 daFeraalszanmealudinu 2 s1ems
as a g a d . .
Tag351/52n 10517 13180N 501N (E-Bidding)
121 2.3 ¥8.(UH.)EBD-002/2563
aniuan :
d‘ 1 a U 3 U a o 3 o a o J o
aims lihauglinadmiadogil 1d5usaassalszanaliduiumsdagoais s uom 2
s10ms dmsueulszanmilseiiil 2563 evsamanunaunau il 2563 nazegszninesems il
1 a [l o A [ ,i’ A ' Y a Y o [ a d' a
dyuglinia (@mnan) Auliumssade wazniesomsdaweunnguanlinums IWihdiugiinig el
Itsznyumnannudeaiousinmsveld v
Taguszaen -
4 @ o ° o w Y ' a
otlumstamianell Swan 2 519ms  dMSUMIAeUANEINNUABINMTVDIHUIBIIUN

@

= y v A 4 o v ' o o '
MeMos esnndagiiunaannmssinaunauiagainan  dwsvauldauneadielivlgeseun

o

o 1 o % =) % § (] j H %
e wazdmsulFnuauiies Wnudsemsuntanusuiludosmsld i lunundadaueans

@ a

TWdhdrugiinadaniadeni
v d
aaaulRvesiszasnoziauesia :
1. TANUANNT0NIUNY NG
1 g
2. lidluyanaduazaie
3. liogszrnudannams
[~{ é 1 1 Ly A'l 9 A [ [ ] [ 9/0'1
4. lidluyanadegszniagniziumsgudoiduonsomdyanunilenuessy 135ni0

1
A o G

A I~ ] s a Aa oA 9 =\ 1
LH'EN“‘lﬂﬂL’lJl!NjAliJN11!Lﬂﬂ!"VlﬂiZL?J‘I!NﬁﬂWiﬂQUﬁQTHﬂl@Qﬂﬂigﬂ’ﬂ’Uﬂﬁ@l"liJi%!’]JEJ‘]J‘VlimNuﬁ NI

nIENTIMIAaIMMUanuRlszMAameuns luszuuns e easaumAueIns NN a1
' & o A o oa A gl Yy v oo A qed g
5. lidluyanagagnszivye 13 luiyFnesedninuuaz lausadeuse Ididugnenuves
v <

WU IUsEUUIAT 0ned s AumAYDINTNIYINA1e Fesmdedayanangnenuududiu

4
HOAMS NISUMIHIAMS HUSmMs gl lumsduiivanlufnssuvesiaynaaiudie

U

ke

6. Inuamiauaz lufidnyuzdeanumuauznssumsu Tenemssadodadiaazmsusms

@

Wagmasgmrualusisnanyunm
I Aana Y = v Y d' ad a J o 1
7. uiayanaduemnane SunuNlsznIaTImBEaNNIelndaIna )
13y 1 A ) A4 A g A 2w '
8. luilugumaisz Teniswnunudoudoduesimsedundisuanoimluas1@enumn
' a o v o a 13 9 o ] o 1w 1 I
ms liharugiimadimiadegi uaz liiludnszhmsowilumsdavnimsuisiunmediailusssy
ad a s 2 dy
lumsilsgniasimaiannsetindasail

1 g @ a £ [ X a ] 3 1o 4
9. luiiflud a5 uendnsvseanudunu Feemilfes hisoviusna Ine unasyuavesdou

'
@

) YN o v a £ Y o 1 o g
mamuﬂllﬂnmmslﬁﬁazmﬂﬁmuazﬂmuﬂuﬂuwumuu
P ) v ~ o & o 9 v ¥ ad A 2 .
10. QEJL!"’UE)L’(?{HE]GI?JQaQ‘Iﬂ%L‘]Jﬂuclu‘igﬂﬂi]ﬂ%ﬂ%ﬂ‘DNﬂWﬂi”ﬂ’JEJE]LﬁﬂTI‘iE)uﬂ’d (Electronic



~2~

Government Procurement: e-GP) U903 u1inysnaig

Y

w9 & WYy o A G 1w v - o & o v o
11. Qﬂuﬂjﬁ)mu@m"lﬂmﬂmaﬂmﬂuﬂ mm’lﬁ@ﬂﬁﬂﬂglﬂfJuGlU§$TJ1J‘DﬂG]5@§]ﬂ€U'Nﬂ']ﬂ5®ﬂ'JEJ

ad a o o {
21aNNIOUNT (Electronic Government Procurement : e-GP) ﬂlﬂﬁﬂiﬂﬂig%ﬂmﬂ mu‘ﬁﬂmzﬂsium

1).4).%. Myua

Pl

4 [} ] Id ] @ [ J @ 1 ]
12. foudorauodos lioglugruzilud luuaawinFesvienenioudasiesusiene i

Y v o w A o
gnasInsuaIulumszdny munauznssuns 1Uale Mvua

%é 9 & Yo o A < 1o 9 o o a ] =} Y [ 1 a 1
13. Qﬂummﬁuwﬂmmmaamﬂuaﬁtyigmmiumﬁmumuqu%mmi LIULANTTNIINULA

Z’, =& = J 1 a A 1o ' I a 3 Y A o
ﬁ$ﬂ5Q%QMHﬁﬂ11NLﬂuﬁ13JW3J‘L!‘UTI/I ﬂt’fﬂlfg'l@?fﬂfmﬂlﬂumut’fﬂﬂllﬂ aunauznisuns Uil ymvua

LY b3

238uaudszane :

]
1A

Tumsdniiumsianm 10,322,750.00 v (lisrumByanuny) mByaauny 722,592.50 1M

1] v

Y Y ]
FINNITY 11,045342.50 U (Audaduaniuiiuamudosadudoanminauanies )

51802108ANIONUANHUZIANIE :

[ ﬁ' o o ad a J . . {
vagonaalsznnaelil S1uu 2 s19ms Taedsdszniasimdiannsetind (E-Bidding) avf

.3 ¥8.(U1.)EBD-002/2563

A aula nvln. P - — ——
" e vl fwonan | 5IAN | wiEuEy | miyanuiy | iy
L | imdaoma RCBL- 42,550 205.00 8,722,750.00 10,592.50 | 9.333,342.50
agiiition 22 109 038/2560
1x185 A.14.
2 | geneauasAnge) | RCBL- 23,600 67.70 1,599,954.10 1199679 | 1.711.950.89
Wuaudunseaasy | 0322554
Tnatenauuas
aenuening
2x10 A.1UL.600
Tyan
STAZIMAVHUMNS :

meluilaudszana 2563
nanmaNNoITan :
' A 9 7Y J Y A A
nammInnsanlsnamauga vaznamaiulszansamn
1. 1uTae 1A a@aliie 22 107 1x185 A3
4 Y
- 1R 5101 So8az 40
' Aa A [ ~1
- nasiaulssansnn Sesaz 60 Iasuiiuiy
1) NATTIUTUA ALY MS So0az 35

9 £ a A g A ]
2) UDIFUDATUINAUANITDUBITAUDOU €] IDUDL 25




~3~

a d a a 14
2. MenewAIINAIRMRUIUATOAR NI NAeNTANIazIaen eI 2x10 A.41.600 Travi

J Y
- 1nAI 5101 088 60
14 a A [
- inaiaulsgansnm Jovaz 40 Taouviailu
1) NesTIUAUAaZYIMI Tovay 25
9 £ a A g A ]
2) Yorauemumatnnsovoiauedu o Jovay 15
MruAEuIIN ;
v '
120 1 duaua TuEuesIn
fmuaszaznmiuse MmNt Ulsziudui :

19 duuadunedaduiinsudiugndog

U U

MHUAYAIAT A IZHZINMFAINDY :

v

yadade uwunaaaag M3 lihaugiinia Sandadogil
MHUATZEZIAINISTINDD :
1. it ogition 22 1A7 1x185 a.uW. Iaaame) nely 45 Suivdanniunasunly
Ty
= = Y a a aa A AA 4
2. AenoWAINATIURUIUATOAAIN INTonNautazlaonuoniiasg 2x10 a.41.600 Taan

TadsameInielu 30 uivaanniunasun ludyan

Ly

A3uiareulAsams :

= Y a

wsanmeu aeuﬁ'm wﬁmmﬁ’uﬂnmammuwama%

')

[ YY)

uunu3s il mslhaugiimadamiaragi

TNIHNN 044-854118



PROVINCIAL ELECTRICITY AUTHORITY

POWER SYSTEM STANDARD DIVISION

LV Cables with copper conductor, XLPE insulation, and PVC jacket, for service drop

Specification No. RCBL-032/2554 Approved date :  7-N.W.-2554 Rev. No. : 1 Form No. 04-1.2 Page 1 of 7

Invitation to Bid No.:

C

C

1

1a

1b

1c
1lc.1

1c.2

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

General material and packing instructions

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

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 service drop

cable in open-air on concrete poles.

Standard

The XLPE insulated and PVC jacketed cable shall be manufactured and tested in accordance with

the latest edition of the following standard :

NEMA WC70/ICEA S-95-658 : Nonshielded power cables rated 2000 volts or less for the
distribution of electrical energy

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
Special attention shall be taken in that the insulation and jacket shall be weatherproof, and shall

not be cracked and damaged by sunlight.

Construction

The construction of the cables shall be according to the following requirements and technical data
as shown in Table 1.

1. Conductor

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

POWER SYSTEM STANDARD DIVISION

LV Cables with copper conductor, XLPE insulation, and PVC jacket, for service drop

Specification No. RCBL-032/2554 Approved date :  7-N.W.-2554 Rev. No. : 1 Form No. 04-1.2 Page 2 of 7

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

+0.5

1
of 00

mm  thickness of 2+0.5 mm. to provide for easy tearing. The PVC groove shall be
strong enough withstand separation due to bending and sunlight.
The average thickness of the jacket shall not be 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 | Q/km 3.08 1.83 0.524
Minimum insulation resistance at 15.6°C MQ-km 602.9 574.3 387.3
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LV Cables with copper conductor, XLPE insulation, and PVC jacket, for service drop

Specification No. RCBL-032/2554 Approved date :  7-N.W.-2554 Rev. No. : 1 Form No. 04-1.2 Page 3 of 7

1c.3

PVC jacket, black color 17E2mm. PVC jacket, black color

Copper conductor Copper conductor

White stripe
XLPE insulation, grey color .Emr‘ﬂ. ; XLPE insulation, black color

/— Copper conductor
: XLPE insulation, grey color

i N White strine
== X !
T — 3.0+0.5 mm
E 1+g'g mm

oM s -
N7 i MTTUDLNIN 09

[ PVC jacket, black color
XLPE insulation, black color
Copper conductor

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

Marking
The surface of jacket shall be marked legibly and durably in Thai language, at the interval of
about 50 cm., as follows :
Y J a Y Aa Jd Aav @ 4
“ﬂ15"1°l"h/\|']ﬁ')u@jllﬂ']ﬂ TRINDIAUVINLADT WAALLTIAU 600 I’JEW] VYU 2 x_A AT.UU.,
dygywayn 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.

E :  Year of manufacture

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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LV Cables with copper conductor, XLPE insulation, and PVC jacket, for service drop

Specification No. RCBL-032/2554 Approved date :  7-N.W.-2554 Rev. No. : 1 Form No. 04-1.2 Page 4 of 7

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 1/2 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, seec Table 2, to a dry net salt
retention of 12.0 kg/m3.

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; % 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 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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LV Cables with copper conductor, XLPE insulation, and PVC jacket, for service drop

Specification No. RCBL-032/2554 Approved date :  7-N.W.-2554 Rev. No. : 1 Form No. 04-1.2 Page 5 of 7
Table 3
Packing Details
PEA Nominal Reel size Production
Material cross-sectional area length per reel

No. (mm”) (mm) (m)
1020080500 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.

le Tests and Test reports
Test on samples and electrical tests on completed cables shall be made in accordance with
NEMA WCT70/ICEA S-95-658. Tests shall consist of the following items :
(1) Conductor tests.
(2) Test samples and specimens for physical and ageing tests.
(3) Tests for thermoplastic jackets.
(4) Electrical tests on completed cables.
a) The insulated conductor shall withstand the alternating-current test voltage of 4.5 kV
for 5 minutes, unless the direct-current test in b) is performed.
b) The insulated conductor shall withstand the direct-current test voltage of 13 kV
for 5 minutes, unless the alternating-current test in a) is performed.
(5) Insulation resistance test.
The insulated conductor shall have an insulation resistance value not less than that
corresponding to a constant value of 10,000 at 15.6° C.

The costs of all tests and test reports shall be borne by the contractor.
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PROVINCIAL ELECTRICITY AUTHORITY

POWER SYSTEM STANDARD DIVISION

LV Cables with copper conductor, XLPE insulation, and PVC jacket, for service drop

Specification No. RCBL-032/2554 Approved date :  7-N.W.-2554 Rev. No. : 1 Form No. 04-1.2 Page 6 of 7
C2 Material and packing data to be given by bidder
2a Cable details

Exact description of cable construction.

Rated voltage of the cable in kV.

Letter-number code according to NEMA/ICEA : ..........ccovviieinnnn.
Nominal cross-sectional area of conductor in mm” .
Actual cross-sectional area of conductor in mm’ .
Number of wires.

Diameter of wire in mm.

Overall diameter of conductor in mm.

Maximum resistance of conductor at 20°C in {/km.
Weight of conductor in kg/km.

Thickness of insulation and jacket in mm.

Minimum insulation resistance at 15.6°C in MQ-km.
Outside diameter of cable in mm.

Maximum continuous current rating in open-air in A.
Maximum operating temperature of conductor in °C .
Weight of cable in kg/km.

Etc.

2b Ilustration of the cable

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

2¢ Packing detail
Packing method (shown by drawing(s), describe packing materials, details of wood treatment,
name and composition of preservatives, and details of cable terminal marking).
Principal dimensions of reel in cm.
Gross weight of one reel in kg.
Net weight of one reel in kg.

Length of uncut cable per reel in m.
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POWER SYSTEM STANDARD DIVISION

PROVINCIAL ELECTRICITY AUTHORITY

LV Cables with copper conductor, XLPE insulation, and PVC jacket, for service drop

Specification No. RCBL-032/2554

Approved date :

7-0.N.-2554

Rev. No.: 1

Form No. 04-1.2

WOODEN RE

ELS

FASTENED—WIRE OR—STRAP

FLANGE‘%
I
BARREL

LAGGING BATTENS,
CLOSELY FITTING

Lty L—
I HUB REINFORCEMENT,
[ b { ~a FASTENED WITH
J ‘ o BOLTS & NUTS
HOLE—— I i J
N[ L — d—

CENTER SUPPORT FASTENED OVER
stae porr—— : LR,
WASHER GALVANIZED

Gt ‘ ‘ STEEL WIRE
OR STEEL STRAP
T OVER EACH FLANGE
|
REEL D d W a b t & | NUMBER
OF STAY
SIZE (min) (min) | (min) | (min) BOLTS
mm mm mm mm mm mm mm mm (min)
1,000 980-1,020 500 660-700 50 19 25 75-100 6
1,400 1,380-1,420 710 875-915 63 25 38 75-100 6
1,800 1,780-1,820 965 880-920 75 35 38 75-100 6
Note :

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

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

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

observe the manufacturing process from time to time.

II
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PROVINCIAL ELECTRICITY AUTHORITY

POWER SYSTEM STANDARD DIVISION

Spec. No. RCBL-032/2554 : LV CABLES WITH COPPER CONDUCTOR, XLPE INSULATION, AND Page 1 of 1

PVC JACKET, FOR SERVICE DROP

Invitation to Bid No.:

C3 Schedule of detailed requirement

PEA
Item Material Quantity Description
No.
1 1020080500 Cable, service drop, stranded copper conductor, two-core, XLPE insulation and
PVC jacket, 600 V, nominal cross-sectional area 2x6 mm’.
2 1020080501 Cable, service drop, stranded copper conductor, two-core, XLPE insulation and
PVC jacket, 600 V, nominal cross-sectional area 2x10 mm’.
3 1020080502 Cable, service drop, stranded copper conductor, two-core, XLPE insulation and

PVC jacket, 600 V, nominal cross-sectional area 2x35 mm’.
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POWER SYSTEM STANDARD DIVISION

PROVINCIAL ELECTRICITY AUTHORITY

Specification No. RCBL-032/2554 : LV CABLES WITH COPPER CONDUCTOR, XLPE INSULATION, AND PVC JACKET, FOR SERVICE DROP Page 1 of 1
C4 Price schedule Manufacturer :
Invitation to Bid No. Country of origin :
Trade-mark :

PEA Unit Cost Total Cost
Item Material Catalogue Quantity (See details (See details

No. No. Deseription & conditions & conditions

attached) attached)

1 1020080500

2 1020080501

3 1020080502

Cable, service drop, stranded copper conductor, two-core, XLPE insulation and PVC

. . . 2
jacket, 600 V, nominal cross-sectional area 2x6 mm .

Cable, service drop, stranded copper conductor, two-core, XLPE insulation and PVC

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

Cable, service drop, stranded copper conductor, two-core, XLPE insulation and PVC

jacket, 600 V, nominal cross-sectional area 2x35 mm’.
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PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECIFICATION DIVISION

SPACED AERIAL CABLES FOR RATED VOLTAGES OF 22 kV AND 33 kV

Specification No. RCBL-038/2560

Invitation to Bid No.:

C1

1a

1b

1c
1c.1

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

General material and packing instructions

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

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

conductor, shield, insulation and jacket.

Standards

The spaced aerial cables shall be manufactured and tested in accordance with the following standards:

Thailand Industrial Standard (TIS)

TIS 2341-2555  Aluminium space aerial power cables with XLPE insulated and sheathed for rated
voltage of 25 kV and 35 kV (Except insulation and jacket thickness used the
technical data in Table 1 and Table 2)

And all other relevant standards, unless otherwise specified in these specification.
PEA will also accept the spaced aerial cables tested in accordance with the later edition of the above

standards.

Principal requirement
General
The cables shall be compact stranded aluminium conductors, single-core type, with semi-conducting

material conductor shield, cross-linked polyethylene insulation, and cross-linked polyethylene jacket.

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

System voltage : 3-phase, 22 kV and 33 kV
Rated frequency : 50Hz
Conductor temperature
- for normal operation . 90°C continuously
- for emergency overload condition . 130°C
- for short-circuit condition . 250°C
Ambient air temperature :oupto 40°C

III
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PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECIFICATION DIVISION

SPACED AERIAL CABLES FOR RATED VOLTAGES OF 22 kV AND 33 kV

Specification No. RCBL-038/2560 Approved date : 13 N.8. 2560 Rev. No.: 2 Form No.: 04-5.2 Page 2 of 11

1c.2 Construction

The construction of 22 kV and 33 kV spaced aerial cables shall conform to the following requirements

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

()

2

3)

)

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

TIS 293 and technical data shown in Table 1 and Table 2.

Conductor shield

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

The average thickness and the minimum thickness of the conductor shield of 22 kV and 33 kV

spaced aerial cables are specified in Table 1 and Table 2 respectively.

Insulation

The insulation shall be unfilled, no carbon black cross-linked polyethylene (XLPE) processed
from peroxide cross linking agent, whose properties meet all the requirements as specified in
TIS 2341.

The average thickness of the insulation of 22 kV and 33 kV spaced aerial cables shall not be less
than the nominal value specified in Table 1 and Table 2 respectively.

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

Jacket

The jacket shall be filled carbon black cross-linked polyethylene which contains no less than 2%
and no more than 10% of carbon black by weight with tracking resistance, whose properties meet
all the requirements as specified in TIS 2341.

The average thickness of the jacket of 22 kV and 33 kV spaced aerial cables shall not be less than
the nominal value specified in Table 1 and Table 2 respectively.

The minimum thickness of the jacket shall not be less than 90 percent of the nominal value.
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PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECIFICATION DIVISION

SPACED AERIAL CABLES FOR RATED VOLTAGES OF 22 kV AND 33 kV

Specification No. RCBL-038/2560 Approved date : 13 N.8. 2560 Rev. No.: 2 Form No.: 04-5.2 Page 3 of 11
Table 1
Technical data of 22 kV spaced aerial cables
Description Unit Technical data
Nominal system voltage kv 22
Conductor Type of conductor - Aluminium
Nominal cross-sectional area mm’ 50 95 120 185
Stranding - Compact stranded
Outside diameter + 1% mm 8.00 11.45 12.95 15.98
Calculated breaking strength ~ Minimum N 7,313 14,098 18,518 28,974
Volume resistivity at 20°C Maximum | Q-mm’/m 0.028264
DC resistance at 20°C Maximum /km 0.641 0.320 0.253 0.164
Conductor Thickness Minimum mm 0.07
shield Average mm 0.3
Volume resistivity at 90°C Maximum Q-cm 50,000
Insulation Thickness mm 4.85
Jacket Thickness mm 1.75
Cable Overall outside diameter mm 21.7-23.8 | 25.1-27.1 | 26.5-28.5 | 29.6-31.8
Electrical test | AC test voltage for 5 minutes kV 38
voltage
Table 2
Technical data of 33 kV spaced aerial cables
Description Unit Technical data
Nominal system voltage kV 33
Conductor Type of conductor - Aluminium
Nominal cross-sectional area mm’ 50 95 120 185
Stranding - Compact stranded
Outside diameter + 1% mm 8.00 11.45 12.95 15.98
Calculated breaking strength ~ Minimum N 7,313 14,098 18,518 28,974
Volume resistivity at 20°C Maximum | Q-mm’/m 0.028264
DC resistance at 20°C Maximum /km 0.641 0.320 0.253 0.164
Conductor Thickness Minimum mm 0.07
shield Average mm 0.3
Volume resistivity at 90°C Maximum Q-cm 50,000
Insulation Thickness mm 7.18
Jacket Thickness mm 1.75
Cable Overall outside diameter mm 26.3-28.3 | 29.7-31.7 | 31.1-33.1 | 34.2-36.2
Electrical test | AC test voltage for 5 minutes kV 49
voltage
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PROVINCIAL ELECTRICITY AUTHORITY
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1c.3

1c.4

1c.5

1d

Cable marking
The surface of the jacket shall be marked in Thai language, a distance of about 50 cm, by printing in

white, as follows:

d
" ms ihaiugiima mandiaeimaszglifisy faudigauiu ueznlaenvennseadananodeiau

Where
A : Rated voltage (22 kV or 33 kV)
Nominal cross-sectional area in mm’
C The purchase contract number
D Manufacturer's name and/or Trade mark
E PEA trade-mark as the figure below
F : Year of manufacture
G : Others according to manufacturer's design

The cable length markings shall be made on the cable jacket 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 shall be stated.

Cable end sealing

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

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/m’.
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Table 3
Active Ingredients of CCA
TIS 515-2539 Group 3
Description
Formular A Formular B Formular 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 cables shall be supplied in length per reel as mentioned in Table 4 with variation of +10%.

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

length shall not be less than 50% and not exceed of the standard length on one reel.

On acceptance, the measured length of cable in each reel shall not be less than the packing length

shown on the reel.

The reel shall be marked with at least the followings:
(1) Cable type and size

(2) System voltage

(3) Manufacturer's name and/or Trade mark

(4) Contract number and/or Year of manufacture

(5) Length of cable

(6) Gross weight and Net weight

(7) Other according to standard and manufacturer's design

Table 4

Packing details for spaced aerial cables

Nominal Production length
PEA Material No. cross-sectional area System voltage per reel
(mm’) (kV) (m)
1020050000 50 22 1,500
1020050001 95 22 1,000
1020050002 120 22 1,000
1020050004 185 22 1,000
1020050100 50 33 1,000
1020050101 95 33 1,000
1020050102 120 33 1,000
1020050104 185 33 1,000
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le Tests and Test reports
le.1 Type tests
The cables shall be successfully passed type tests in accordance with the relevant TIS standards by the
following test items:
a) Marking durability test
b) Test for determining the mechanical properties of insulation and jacket before and after ageing
¢) Hot creep test for insulation and jacket
d) Determination of physical for conductor and dimension for each layer
e) Resistance test on conductor
f) Dielectric test
g) Insulation resistance test
h) Tracking resistance test on jacket
i) Volume resistance test on conductor shield
j) Capacitance and power factor test

k) Accelerated water absorption test

The type tests shall be conducted or inspected by the acknowledged testing laboratories/institutes as

following:

(1) Independent 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 (TISIT)

- 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
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le.2

In case of the foreign manufacturers having experience of more than twenty (20) years in design,
manufacture and sell spaced aerial cables, PEA will accept type test report(s) 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 spaced aerial cables with 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 test report 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 costs of all tests and reports shall be borne by the Contractor.

Acceptance tests

The proposed spaced aerial cables shall be passed the acceptance tests in accordance with the relevant
TIS standards by the test items shown in 1e.1 Type tests except capacitance and power factor test and
accelerated water absorption test are not require.

The Test Form for Acceptance test is according to Annex 1.

For item b) Test for determining the mechanical properties of insulation and jacket before and after
ageing, PEA will accept a test report which is carried out before acceptance tests process.

PEA reserves the right to have the acceptance test made by the supplier’s factory or by acknowledge
independent testing laboratories.

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

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

Number of sample

Number of reels per lot Number of sample for acceptance test
1 to 100 1
101 to 200 2
201 to 300 3
301 to 400 4
401 to 500 5
More than 501 6

III
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C2 Material and packing data of the spaced aerial cables
The following critical documents and details shall be submitted with the bid:
Critical documents of the proposed spaced aerial cables shall be submitted with the bid for each
item offered:
Item Description of document Confirmation Reference
(Page No./folder)
1 Guarantee performance data of spaced aerial cables
|:| Yes |:| No
(See Pages 10 of 11 to 11 of 11)
2 Type test certification and/or type test reports [yves [lnNo
3 [lustration of the cable [dves o
4 Packing detail [(yves 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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WOODEN REELS

FASTENED-WIRE OR—-STRAP

FLANGE
‘kt\ 7
T

LAGGING BATTENS,
CLOSELY FITTING

w < {
S T
| - BOLTS & NUTS
HOLE— T
D I’; S I A ”} d_ -
CENTER SUPPORT l . ASTEN(E}I& O(\}/ER
THE LAGGIN
STAY BOLT % P BATTENS WITH
WASHER— GALVANIZED
At ‘ ‘ STEEL WIRE
OR STEEL STRAP
T OVER EACH FLANGE
d a b t
Reel size D w %) Number of stay
(min) (min) | (min) | (min)
bolts (min.)
mm mm mm mm mm mm mm mm
1,000 980-1,020 500 660-700 50 19 25 75-100 6
1,400 1,380-1,420 710 875-915 63 25 38 75-100 6
1,800 1,780-1,820 965 880-920 75 35 38 75-100 6
1,900 1,880-1,920 * * 75 35 38 75-100 6
Note:

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

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

3. If PEA requests, the bidders have to state the reel manufacturer’s name; and PEA reserves the right to

observe the manufacturing process from time to time.

4. *According to manufacturer's design.
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Invitation to Bid No.:

Guarantee performance data of spaced aerial cables

Manufacturer's name

Country of origin

Applied standard, publication number and year

Type/Model/Catalogue No. -

Nominal cross-sectional area mm 50 95 120 185
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 (4OOC) A

Conductor

Material -

Actual cross-sectional area mm’

Minimum number of wires -

Diameter of wires mm
Stranding -
Maximum volume resistivity at 20°C Q-mm’/m
Maximum d.c. resistance at 20°C (Y/km
Conductor shield

Material -
Average thickness mm
Thickness at any place, not less than mm
Maximum DC volume resistivity at 90°C Q-cm
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Invitation to Bid No.:

Guarantee performance data of spaced aerial cables (Continue)

Insulation
Material -
Cross-linking agent (peroxide, silane, etc) -
Curing process (steam, nitrogen, etc.) -
Average thickness mm
Thickness at any place, not less than mm
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 mm
Jacket

Material -
Average thickness mm
Thickness at any place, not less than mm
Overall diameter mm
AC test voltage for 5 minutes kv
Packing

Length per reel m
Gross weight kg
Net weight kg

Name of wood preservative -
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C3 Schedule of detailed requirement

Invitation to Bid No.:

PEA
Item Material Quantity Description
No.
1 1020050000 Spaced aerial cable, XLPE insulation and jacket, single-core, aluminium
conductor size 50 mm’, for system voltage 22 kV 50 Hz.
2 1020050001 Spaced aerial cable, XLPE insulation and jacket, single-core, aluminium
conductor size 95 mm’, for system voltage 22 kV 50 Hz.
3 1020050002 Spaced aerial cable, XLPE insulation and jacket, single-core, aluminium
conductor size 120 mm’, for system voltage 22 kV 50 Hz.
4 1020050004 Spaced aerial cable, XLPE insulation and jacket, single-core, aluminium
conductor size 185 mm’, for system voltage 22 kV 50 Hz.
5 1020050100 Spaced aerial cable, XLPE insulation and jacket, single-core, aluminium
conductor size 50 mmz, for system voltage 33 kV 50 Hz.
6 1020050101 Spaced aerial cable, XLPE insulation and jacket, single-core, aluminium
conductor size 95 mmz, for system voltage 33 kV 50 Hz.
7 1020050102 Spaced aerial cable, XLPE insulation and jacket, single-core, aluminium
conductor size 120 mmz, for system voltage 33 kV 50 Hz.
8 1020050104 Spaced aerial cable, XLPE insulation and jacket, single-core, aluminium

conductor size 185 mm’, for system voltage 33 kV 50 Hz.
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C4 Price schedule Manufacturer :
Invitation to Bid No. Country of origin :
Trade-mark :
PEA Unit Cost Total Cost
Ite Material Catalogue Quantity (See details (See details
No. No. Description & conditions & conditions
attached) attached)
1 1020050000 Spaced aerial cable, XLPE insulation and jacket, single-core, aluminium

conductor size 50 mm’, for system voltage 22 kV 50 Hz.

2 1020050001 Spaced aerial cable, XLPE insulation and jacket, single-core, aluminium

conductor size 95 mm’, for system voltage 22 kV 50 Hz.

3 1020050002 Spaced aerial cable, XLPE insulation and jacket, single-core, aluminium

conductor size 120 mm’, for system voltage 22 kV 50 Hz.

4 1020050004 Spaced aerial cable, XLPE insulation and jacket, single-core, aluminium

conductor size 185 mm’, for system voltage 22 kV 50 Hz.
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C4 Price schedule Manufacturer :
Invitation to Bid No. Country of origin :
Trade-mark :
PEA Unit Cost Total Cost
Ite Material Catalogue Quantity (See details (See details
No. No. Description & conditions & conditions
attached) attached)
5 1020050100 Spaced aerial cable, XLPE insulation and jacket, single-core, aluminium

conductor size 50 mm’, for system voltage 33 kV 50 Hz.

6 1020050101 Spaced aerial cable, XLPE insulation and jacket, single-core, aluminium

conductor size 95 mm’, for system voltage 33 kV 50 Hz.

7 1020050102 Spaced aerial cable, XLPE insulation and jacket, single-core, aluminium

conductor size 120 mm’, for system voltage 33 kV 50 Hz.

8 1020050104 Spaced aerial cable, XLPE insulation and jacket, single-core, aluminium

conductor size 185 mm’, for system voltage 33 kV 50 Hz.

I




Annex 1

Test Form for Acceptance test

o o o 2
FUNUNANITNTIVIVANY SAC F2AVNTIAH 22 KV YUHIA 50 mm

Factory ..., Contract NO. ..o Date
Reel No 3 5
No. Description Requirement | ¢
Physical Properties
(a) [Marking Durability Rub with cloth 10 time Durable -
. . 2
Before Agin Min. 12.5
Tensile strength of gne N/mm2
. - N/mm
insulation After Aging -
Min. 75 % of unaged
Before Aging Min. 250 %
Elongation of insulation - %
After Aging -
®) Min. 75 % of unaged
b
. . 2
Before Agin Min. 12.5
Tensile strength of gne N/mm2
After Agi - N/mm
jacket er Aging -
! Min. 75 % of unaged
Before Aging Min. 250 %
Elongation of Jacket - %
After Aging -
Min. 75 % of unaged
Under Load at 150°C at 15 min Max. 175 %
Hot creep for Insulation
© Elongation After Cooling Max. 10 %
c
Under Load at 150°C at 15 min Max. 175 %
Hot creep for jacket
Elongation After Cooling Max. 10 %
Dimension Properties
Overall diameter (D) 21.7-23.8 mm.
Material Conductor Al Compact -
Conductor diameter (d) 7.92-8.08 mm.
No. of wire in conductor Min. 6 mm.
Min. 0.07 mm.
Conductor screen Thinkness
Average 0.3 mm.
(d) |Dimension cable
Material Insulation XLPE -
Min. 4.37 mm.
Insulation Thinkness
Average 4.85 mm.
Material Jacket XLPE -
Min. 1.58 mm.
Jacket Thinkness
Average 1.75 mm.
Electrical Properties
(e) JConductor resistance Resistance at 20 °c Max. 0.641 Q/km
() JHV dielectric Test at 38 kVac for 5 min No Breakdown -
(g) [Insulation resistance Test at 500 Vdc at 15.6°C  |ir = 6100509;0% MEQ-km
(h) |Tracking Jacket Test at 2kVac test 10 cycle No Failure -
Volume conductor
i) at least 30 min at 90 °C Max. 50,000 Q-cm
shield
asiwamsnaaey PASS
Witness By 1.
2.
3.
4. Page 1 of 8




Annex 1

Test Form for Acceptance test

[ [ [ 2
FYNUNANTATIVIVANY SAC FTAUVBIIAU 22 KV YHIA 95 mm

Factory ..., Contract No. _.....ccoviiicicccnnes Date
Reel No. 3 5
No. Description Requirement | ypi¢
Physical Properties
(a) [Marking Durability Rub with cloth 10 time Durable -
. . 2
Before Agin, Min. 12.5
Tensile strength of gne N/mmz
. - N/mm
insulation After Aging -
Min. 75 % of unaged
Before Aging Min. 250 %
Elongation of insulation - %
After Aging -
®) Min. 75 % of unaged
b
. . 2
Before Agin, Min. 12.5
Tensile strength of gne N/mmz
After Agi ; N/mm
jacket er Aging -
! Min. 75 % of unaged
Before Aging Min. 250 %
Elongation of Jacket - %
After Aging -
Min. 75 % of unaged
Under Load at 150°C at 15 min Max. 175 %
Hot creep for Insulation
© Elongation After Cooling Max. 10 %
c
Under Load at 150°C at 15 min Max. 175 %
Hot creep for jacket
Elongation After Cooling Max. 10 %
Dimension Properties
Overall diameter (D) 25.1-27.1 mm.
Material Conductor Al Compact -
Conductor diameter (d) 11.33-11.56 mm.
No. of wire in conductor Min. 6 mm
Min. 0.07 mm.
Conductor screen Thinkness
Average 0.3 mm
(d) |Dimension cable
Material Insulation XLPE -
Min. 4.37 mm.
Insulation Thinkness
Average 4.85 mm.
Material Jacket XLPE -
Min. 1.58 mm.
Jacket Thinkness
Average 1.75 mm.
Electrical Properties
(e) JConductor resistance Resistance at 20 °c Max. 0.320 Q/km
() JHV dielectric Test at 38 kVac for 5 min No Breakdown -
(g) [Insulation resistance Test at 500 Vdc at 15.6°C  |ir = 6100509;0% ME-km
(h) |Tracking Jacket Test at 2kVac test 10 cycle No Failure -
Volume conductor
i) at least 30 min at 90 °C Max. 50,000 Q-cm
shield
asiwamsnaaey PASS

Witness By 1.
2.
3.

Page 2 of 8
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Test Form for Acceptance test

o [y o 2
YNUNANIINTIVIVAY SAC F2AVNTIAH 22 KV YU 120 mm

Factory . Contract No. | e Date
L. . Reel No 3 5
No. Description Requirement | y,;¢
Physical Properties
(a) [Marking Durability Rub with cloth 10 time Durable -
. . 2
Before A Min. 12.5
Tensile strength of clore 7eme - N/mmz
. - N/mm
insulation After Aging -
Min. 75 % of unaged
Before Aging Min. 250 %
Elongation of insulation - %
After Aging -
®) Min. 75 % of unaged
. . 2
Before Agin, Min. 12.5
Tensile strength of gne N/mmz
k After Agi - N
jacket er Aging -
! Min. 75 % of unaged
Before Aging Min. 250 %
Elongation of Jacket - %
After Aging -
Min. 75 % of unaged
Under Load at 150°C at 15 min Max. 175 %
Hot creep for Insulation
© Elongation After Cooling Max. 10 %
c
Under Load at 150°C at 15 min Max. 175 %
Hot creep for jacket
Elongation After Cooling Max. 10 %
Dimension Properties
Overall diameter (D) 21.7-23.8 mm.
Material Conductor Al Compact -
Conductor diameter (d) 7.92-8.08 mm.
No. of wire in conductor Min. 6 mm.
Min. 0.07 mm.
Conductor screen Thinkness
Average 0.3 mm.
(d) |Dimension cable
Material Insulation XLPE -
Min. 4.37 mm.
Insulation Thinkness
Average 4.85 mm.
Material Jacket XLPE -
Min. 1.58 mm.
Jacket Thinkness
Average 1.75 mm.
Electrical Properties
(e) JConductor resistance Resistance at 20 °c Max. 0.641 Q/km
() [HV dielectric Test at 38 kVac for 5 min No Breakdown -
(g) |Insulation resistance Test at 500 Vdc at 15.6 °C IR = 610030910% MQ-km
(h) |Tracking Jacket Test at 2kVac test 10 cycle No Failure -
Volume conductor
(i) at least 30 min at 90 °C Max. 50,000 Q-cm
shield
asiwamsnaaey PASS
Witness By 1.
2.
3.
4, Page 3 of 8
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Test Form for Acceptance test

o o o 2
FUNUNANIINTIVIVAY SAC FZAVUIIAY 22KV UYHIA 185 mm

Factory ........cccoomvvvevinnneenns Contract No. ..c..ooeeiiiiiiieeeneneeeeeneeeenens Date
e . Reel No. 3 5
No. Description Requirement |{y,i¢
Physical Properties
(a) [Marking Durability Rub with cloth 10 time Durable -
. . 2
Before A Min. 12.5
Tensile strength of clore feme - N/mmz
. - N/mm
insulation After Aging -
Min. 75 % of unaged
Before Aging Min. 250 %
Elongation of insulation - %
After Aging -
®) Min. 75 % of unaged
. . 2
Before A Min. 12.5
Tensile strength of clore 7eme - N/mmz
N After Agi - N/mm
jacket er Aging -
! Min. 75 % of unaged
Before Aging Min. 250 %
Elongation of Jacket - %
After Aging -
Min. 75 % of unaged
Under Load at 150°C at 15 min Max. 175 %
Hot creep for Insulation
© Elongation After Cooling Max. 10 %
c
Under Load at 150°C at 15 min Max. 175 %
Hot creep for jacket
Elongation After Cooling Max. 10 %

Dimension Properties

(@

Dimension cable

Overall diameter (D) 29.6-31.8 mm.
Material Conductor Al Compact -
Conductor diameter (d) 15.82-16.14 mm.
No. of wire in conductor Min. 30 mm.

Min. 0.07 mm.
Conductor screen Thinkness

Average 0.3 mm.

Material Insulation XLPE -
Min. 4.37 mm.

Insulation Thinkness

Average 4.85 mm.

Material Jacket XLPE -
Min. 1.58 mm.

Jacket Thinkness

Average 1.75 mm.

Electrical Properties

(e) JConductor resistance Resistance at 20 °c Max. 0.164 Q/km
() [HV dielectric Test at 38 kVac for 5 min No Breakdown -
(g) [Insulation resistance Test at 500 Vdc at 15.6 °C  |ir = 61003091.)% MQ-km
(h) JTracking Jacket Test at 2kVac test 10 cycle No Failure -
Volume conductor
(i) at least 30 min at 90 °C Max. 50,000 Q-cm
shield
asiwamsnaaey PASS

Witness By 1.
2.
3.

Page 4 of 8
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Test Form for Acceptance test

o [y o 2
FYNUNANITNTIVIVANY SAC F2AVNTIAH 33 KV YHIA 50 mm

Factory ......ccooevvveveviieiirineeeennnnnes Contract NO.  ....ooovvvveiiiiiiiieriiiiiceeeeeeeerieeeeeee Date
N Descrini Requi Reel No. 3
0. escription equirement Unit
Physical Properties
(a) |Marking Durability Rub with cloth 10 time Durable -
. . 2
Before Agin Min. 12.5
Tensile strength of gne N/mmz
. - N/mm
insulation After Aging -
Min. 75 % of unaged
Before Aging Min. 250 %
Elongation of insulation = %
After Aging -
®) Min. 75 % of unaged
b
. . 2
Before Agin Min. 12.5
Tensile strength of gne N/mmz
After Agi - Nmm
jacket er Aging -
! Min. 75 % of unaged
Before Aging Min. 250 %
Elongation of Jacket = %
After Aging -
Min. 75 % of unaged
Under Load at 150°C at 15 min Max. 175 %
Hot creep for Insulation
© Elongation After Cooling Max. 10 %
c
. Under Load at 150°C at 15 min Max. 175 %
Hot creep for jacket
Elongation After Cooling Max. 10 %

Dimension Properties

Overall diameter (D) 26.3-28.3 mm.

Material Conductor Al Compact -
Conductor diameter (d) 7.92-8.08 mm.
No. of wire in conductor Min. 6 mm
Min. 0.07 mm.

Conductor screen Thinkness
3 A Average 0.3 mm
(d) |Dimension cable

Material Insulation XLPE -

Min. 6.462 mm.
Insulation Thinkness

Average 7.18 mm.

Material Jacket XLPE -
. Min. 1.58 mm.

Jacket Thinkness

Average 1.75 mm.

Electrical Properties

(e) JConductor resistance Resistance at 20 °c Max. 0.641 Q/km
() JHV dielectric Test at 49 kVac for 5 min No Breakdown -

(g) [Insulation resistance Test at 500 Vdc at 15.6 °C IR = 610050910% ME-km
(h) |Tracking Jacket Test at 2kVac test 10 cycle No Failure -

Volume conductor
@i at least 30 min at 90 °C Max. 50,000 Q-cm
Jshield
asiwamsnaaey PASS

Witness By 1.
2.
3.
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Test Form for Acceptance test

o o o 2
UNUNANIINTIVIVANY SAC F2AVHIIAH 33KV YHIA 95 mm

Factory ......ccooeveeevevvieierineneeinnnnns Contract NO.  ...oceniiiieiieiiinereeeernereeeeenereeneeeneeen Date
L. . Reel No. 1 2 3 4 5
No. Description Requirement .
Unit
Physical Properties
(a) |Marking Durability Rub with cloth 10 time Durable -
. . 2
Before Agin Min. 12.5
Tensile strength of gme N/mmz
. - N/mm
insulation After Aging -
Min. 75 % of unaged
Before Aging Min. 250 %
Elongation of insulation = %
After Aging -
®) Min. 75 % of unaged
b
. . 2
Before Agin Min. 12.5
Tensile strength of gme N/mmz
After Agi - Nmm
jacket er Aging -
! Min. 75 % of unaged
Before Aging Min. 250 %
Elongation of Jacket = %
After Aging -
Min. 75 % of unaged
Under Load at 150°C at 15 min Max. 175 %
Hot creep for Insulation
© Elongation After Cooling Max. 10 %
c
. Under Load at 150°C at 15 min Max. 175 %
Hot creep for jacket
Elongation After Cooling Max. 10 %

Dimension Properties

Overall diameter (D) 26.3-28.3 mm.
Material Conductor Al Compact -
Conductor diameter (d) 12.82-13.07 mm.
No. of wire in conductor Min. 6 mm.
Min. 0.07 mm.
Conductor screen Thinkness
) A Average 0.3 mm.
(d) |Dimension cable
Material Insulation XLPE -
Min. 6.462 mm.
Insulation Thinkness
Average 7.18 mm.
Material Jacket XLPE -
. Min. 1.58 mm.
Jacket Thinkness
Average 1.75 mm.
Electrical Properties
(e) JConductor resistance Resistance at 20 °c Max. 0.641 Q/km
() JHV dielectric Test at 49 kVac for 5 min No Breakdown -
(g) [Insulation resistance Test at 500 Vdc at 15.6 °C IR = 6100509;0% ME-km
(h) |Tracking Jacket Test at 2kVac test 10 cycle No Failure -
Volume conductor
(i) at least 30 min at 90 °C Max. 50,000 Q-cm
Jshield
asiwamsnaaey PASS

Witness By 1.
2.
3.
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Annex 1

Test Form for Acceptance test

o o o 2
YNUNANIINTIVIVAY SAC FAVNTIAH 33 KV YU 120 mm

Factory ......ccoooveeeiiiiiiiiiiieeeieeeene, L001) 1 13 - 1o 0 N Date

Reel No. 1 2 3 4 5

No. Description Requirement | ..

Physical Properties

(a) [Marking Durability Rub with cloth 10 time Durable -
. . 2
Before Agin, Min. 12.5
Tensile strength of gne N/mmz
. - N/mm
insulation After Aging -
Min. 75 % of unaged
Before Aging Min. 250 %
Elongation of insulation = %
After Aging -
®) Min. 75 % of unaged
b
. . 2
Before Agin, Min. 12.5
Tensile strength of gne N/mmz
After Agi - N/mm
jacket er Aging -
! Min. 75 % of unaged
Before Aging Min. 250 %
Elongation of Jacket = %
After Aging -
Min. 75 % of unaged
Under Load at 150°C at 15 min Max. 175 %
Hot creep for Insulation
© Elongation After Cooling Max. 10 %
c
Under Load at 150°C at 15 min Max. 175 %
Hot creep for jacket
Elongation After Cooling Max. 10 %
Dimension Properties
Overall diameter (D) 26.3-28.3 mm.
Material Conductor Al Compact -
Conductor diameter (d) 12.82-13.07 mm.
No. of wire in conductor Min. 6 mm.
Min. 0.07 mm.
Conductor screen Thinkness
) A Average 0.3 mm.
(d) |Dimension cable
Material Insulation XLPE -
Min. 6.462 mm.
Insulation Thinkness
Average 7.18 mm.
Material Jacket XLPE -
. Min. 1.58 mm.
Jacket Thinkness
Average 1.75 mm.

Electrical Properties

(e) JConductor resistance Resistance at 20 °c Max. 0.641 Q/km
() JHV dielectric Test at 49 kVac for 5 min No Breakdown -
(g) [Insulation resistance Test at 500 Vdc at 15.6 °C  |ir = 610030.9“,% MQ-km
(h) |Tracking Jacket Test at 2kVac test 10 cycle No Failure -
Volume conductor
(i) at least 30 min at 90 °C Max. 50,000 Q-cm
shield
asiwamsnaaey PASS

Witness By 1.
2.
3.

4. Page 7 of 8




Annex 1

Test Form for Acceptance test

[ o [ 2
YNUNANITATIVIVANY SAC FTAVNTIAH 33 KV YH1A 185 mm

Factory ........ccccooevmnncnccenncnne. Contract No. .....c.oocovvevieeeirinienieeeeneeeeeeeenens Date
3 5
No. Description Requirement | Unit Reel No
Physical Properties
(a) [Marking Durability Rub with cloth 10 time Durable -
. . 2
Before A Min. 12.5
Tensile strength of clore feme - N/mmz
. - N/mm
insulation After Aging -
Min. 75 % of unaged
Before Aging Min. 250 %
Elongation of insulation - %
After Aging -
®) Min. 75 % of unaged
. . 2
Before A Min. 12.5
Tensile strength of clore 7eme - N/mmz
k After Agi - Ninm
jacket er Aging -
! Min. 75 % of unaged
Before Aging Min. 250 %
Elongation of Jacket - %
After Aging -
Min. 75 % of unaged
Under Load at 150°C at 15 min Max. 175 %
Hot creep for Insulation
© Elongation After Cooling Max. 10 %
c
Under Load at 150°C at 15 min Max. 175 %
Hot creep for jacket
Elongation After Cooling Max. 10 %

Dimension Properties

(@

Dimension cable

Overall diameter (D) 34.2-36.2 mm.
Material Conductor Al Compact -
Conductor diameter (d) 15.82-16.14 mm.
No. of wire in conductor Min. 30 mm.

Min. 0.07 mm.
Conductor screen Thinkness

Average 0.3 mm.

Material Insulation XLPE -
Min. 6.46 mm.

Insulation Thinkness

Average 7.18 mm.

Material Jacket XLPE -
Min. 1.58 mm.

Jacket Thinkness

Average 1.75 mm.

Electrical Properties

(e¢) [Conductor resistance Resistance at 20 °c Max. 0.164 Q/km
(f) JHV dielectric Test at 49 kVac for 5 min No Breakdown -
(g) [Insulation resistance Test at 500 Vdc at 15.6°C  |ir = 610039910% MQ-km
(h) |Tracking Jacket Test at 2kVac test 10 cycle No Failure -
Volume conductor
(i) at least 30 min at 90 °C Max. 50,000 Q-cm
shield
asiwamsnaaey PASS

Witness By 1.
2.
3.
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Wadan1smagau Routine test vasanaln nguin 2

1. agnakad NYY (LV CABLES WITH COPPER CONDUCTOR, FOR USE AS POWER CABLES

AND CONTROL CABLES: anuawlad1adaanil RCBL-030/2551)

PTaNISNAEDU

Measurement of the electrical resistance of conductor

High-voltage test: AC voltage test or DC voltage test

DN = =

Insulation resistance test

2. @ngnoLasRindedviiauIu XLPE waviudenuen PVC (Service drop)(LV CABLES WITH
COPPER CONDUCTOR, XLPE INSULATION, AND PVC JACKET, FOR SERVICE DROP:

muaUAS19B a7 RCBL-032/2554)

PTaNISNAEDU

Measurement of the electrical resistance of conductors

High-voltage test: AC voltage test or DC voltage test

DN e S

Insulation resistance test

3. @eVRAIANGEIIaNIY XLPE wagidonuen PE (CV)(UNDERGROUND POWER CABLES

OF RATED VOLTAGE 0.6/1 kV: auaad1edaani RCBL-043/2554)

PN 1SNAEaU

Measurement of the electrical resistance of conductors

High-voltage test: AC voltage test or DC voltage test

WIN = Sk

Insulation resistance test

4. mwegiiiloufindervindauiiusiuauiu PVC (@o+d193n)LT. CABLES WITH ALUMINIUM
CONDUCTOR AND PVC INSULATION, FOR OVERHEAD LINE: anuailnensdeavi R-

828/2544)
i WYoN1SNAEDU
1. | Measurement of the electrical resistance of conductors
2. | High-voltage test: AC voltage test or DC voltage test
3. | Insulation resistance test

UsUU593uT : 3 gaAu 2562




o ¢ 1% ¢ gt - ) a
‘ViaﬂLﬂmsl/lﬂ’]ﬂmﬂzuel/liﬂﬂﬂﬂi:ﬂE]‘ULﬂméi/l’a‘iﬂuﬂ'ﬁﬁ]ﬂsdaﬂﬂil'N“UE]\iﬂ'lilWﬁ’la’Ju{]ﬁJn’]ﬂ
W.A. 2561

m:uwaz51%ﬂ’§giﬁamié’1’m%ﬁmﬁw WaEATUIMITWAANIATE W.A. 2560 U1ATT 65
fuelinsinsandadenteiauslunisindodaidlasisussmadguiuialy Timhenuresss
adunislaefiansaniaUselosivemienueedy uasingUsyasivesnistdaududdn gl
Ailsianasisnn uasinnsanasisulsenaude felui
Funuvesianiunaenetgmsldy
UINTFIUVBIFUAIVITOUINNT

)

)

3) UINIINSINISVY
) sianisgiesnsduaiuvioatuayuy

) MsUszdluransUfURuveUsENauNS

) Yorauasiumaiin wedeiauodu lunsdifisuualiinisiudelauasumnaiea
wiodalaueduneu

(7) wnawsidunsidmuslungnIzns

2 :.’/ dl' b4 o a [ dy v YV | a = a a

aaiu ielvinisaniiunislunisdngedninsveanisiidrugiiniaiusednsaw
wazilulumunssaiyagfin1sdntiodndng warn1suIMIsannIAsy w.e. 2560 11A31 65 HINaT
Jamuananinainisldinasisauszneunandulunsingedainweinsiihdiuginig fall

Y] o e v ¢ gt v A o v Y
18 1 Ussinwanildinasisiarlsenauinadidulunisindedndng wasdndu
ANSANAZLUUILNINWNUNIIATLATENEUN DU

'
v a A % 1% 1

WanAn1siidiugiiniadadedndnawtsmuainudAydessuuliile
sanlu 3 nau leun
1 .«.:4' - r-:l'd o % 1 v 1 [} QIIQ 3 E%4 vV v
nauil 1 Wanndanuddysdoszuulnias loun Wannanasldeuuda mnian
AUNA1IAANITE10 %ﬂﬁz‘wum'amﬁq@l,?wiwlmmamq vellyaf1AIEE M EUINAINANTENUAD
) A oA v | ° Y a v & a 1% = I3
AuduatuazANUetalivessuulndigs wuvihiAalwihduduusunine vielunaiuiu
% | - a ] & v
wazluantuniseeay asasulduaiuu Wuau
nauy 2 wagndauddgsessuulniiviunans loun wWagnanasldaund
MNRAAAINA1AANITTIIA Fvdamansenudemuliuaskazaeislavasssuulniinuiunans
wuyhbiAalihsuenzueiuldussesnadus [Wudu
nauy 3 wagndanudrdgsessuulniites laun Wagnaaaldnuudl win

v

dnAana1IAnNIstNIn wdamansenuieauiuadaraulelialivasssuulihley

Tngianuiazs1en N siiinduniniadntedndnuuanungunanfanga
1AA1ULaNAITRUURIENANLNUINT FINFAAIUNITANALLUUTENITNUNTIAT WASINUNDU F1USU

[y 1

@ i Y v & a
aﬁ]LLmagﬂ@lﬂJﬂﬁﬂaflTUNC‘]ULUUW\‘i M99 1

AN51N 1 ...



-2-

M13197 1
HAEIUNTANALUULITZNTNAUNUTITIALEZINANAIUUITZANE AN dmSunagusiazngy

o AEIUNITANASUUNTENIIANMSITIAT wasinaeiUsEaNS A AZLUUTA

oA LNEAUIIAUSIAT (%) naaUUsZANS AN (%) (%)
Nl 1 40 60 100
Nl 2 60 40 100
Nl 3 80 20 100

v a ¢d g v ¢
U9 2 TwasiRganuTaunldUsEnauUNMYITIAN
v (8% a U
U9 2.1 inausinrumailadefy
wnawignumatiadary insiiihduglinalduseneulunsiiansandnted;
IINEANMIUNTEIVUANITINTRINTI waENISUIUITWARNIATT .A. 2560 Usenausie

A q

a v 6

(1) wandsimausfosdulumudaivuamamadaves nua.
(2) WARAUTTEUDADINENIINTTIUNASUTOITLUUANNINTBINTZUIUNS
NAM MINNIRTFIU ISO 9001
a v ¢ al [ ¢ v a v o ¥ k4 = !
mnuanduginauslddiunanaiumaiadedudeladonts n1slaiidiu

piinmvziiansanlidnde Tngliinnsanlingiuuniiiusakagiulssansnm

49 2.2 naeiauuszansaw

(%
N v

inausiguUsEanEan Ansluihdrugfinieliuszneulumsionsandnied
T\E]I’Nﬁﬁﬂ151mww%%ﬁ%yrtﬁﬁmﬁh%@%@%@ WAENITUIMNINARNIAST W.A. 2560 Usenausie

(1) doyan1strindoundedndsandoyanistisanendnsnsiangiudeyai
mslihduninealsdaiily Wussernandounds 3 Yuiiiu (du medatednialanlud 2561 asld
foyan3t190T 2560, 2559 wagl) 2558 sAndunzuuw) TneAndufesasnuaunisaudinius Jil

Jowarn1s¥1In = 9wIuUM e (3 Udounds)

UYL ITIU (3 Vdounads)

2) WusdndusildsulueynnuanaeiomnesnnsgIusandusignamngsy
IalasuNsInnzleuiunssnsgaaImngsy

(3) Wundnsuminldiunsiusesnsgiuaainidien (Green label) vieLdu
mﬁmﬁ’wflﬁmSmmﬂ‘[iamuﬁlﬁ%’umi%’maaizwmﬁmmi?mnmﬁammmyu ISO 14001

(@) 1Hundnsasifinananlsanuilddunsiusesanuannsaies foanns
NAFDU 11ATFIU ISO/IEC 17025 Aseunguynitensvaaeulszdinsinindrugfiniafvunly
Tuenansuuuinendninusiiifusiegunsnl viewdundnsueifndnlaelssnuildsunisiuses
nsrUIUMIMAdUUTEIN YIelasunisiusemhenageuinseodnganmsliihdiuginig

(5) Wunansuai...



-3-

(5) WHundndasiildsunstunsdousumsluihdiugione (PEA Product
Acceptance %8 Product lists dwsuanudamunneadaandlni) venssuiunsiusesduiinis
ihaugdanaldimunty

yiail nadenldinueidy wazdndiunisnasuuniuianudazsenisiuly
Hulumananansuuutinendninaaiil

49 3 INITAMUINATUUN UALATBEIINITAUIUATIU
fiazldsunsiansandaden fe RLATUATLLUTINGIER (NATINVBIATULL
NINSIAT WagATLULLNMIAUTEENSAIN) LAEN1TAIUINNITANATULUULAMINTIAT AINANATS
Audusail

SUATAUTIAHE = %aaazé”miﬂmlﬁm—{(iwmﬁmua — IATLAUDFNER) X FOIATATUTIA

FIAMEUDRAR

VB : NSANAZLULNLINTIAY IERTanuszuunnsudnyTnalaivuny

(%
Y 1 N v

Frogemsmuiansuuuresnsldnasism Usznounassulunisintos
evasnsliiadugiinig
AAUA LA
- ﬁ;:il,auaiwmﬁgwm 5 nAnSue (RsuasunsRasandumaia)
- FARAIUNNTARAZLUUSEINNAEIANLSIAT kaginaTnuUsEaE AT
40 : 60

- 35 elasunzkunaBunNsEU AN 2

a
A5199 2
f19819N115AUIUATBUUTUNSTTN I AIUIIAT wazNNATUUTERNS AN

o cw NN AU
- o . s1ALEUD LNEINATUTIAN - AZLUUTIY
HARN N UszansS
(un) (40%) (%)
(60%)

A 110 25 55 80
B 80 a0 30 70
C 95 32.5 50 82.5
D 100 30 a5 75
E 105 27.5 a5 72.5

Mg ATkLUnaEiiuArwnlinaunsauduiusaude 3

INANTNN 2 A29819NN15AIUIUALLUUTUNTITN U A1USIAT UTLNDULNSIDN (bNEUa

AIUIIAN 40% LAZNINANUUTEANTNIN (60%) NARN NN LASUNITNATUIAALADNAD NANAMN C



LNEITHUUNNY
o 't ¥ ¢ g - ' Aa
naninauainsldinasisiasenauinasisulunsindedainsvasnisinindiugiinig
NW.A. 2561



anelw

oA a ¢ o ¢ a a Y
ﬂ@]aﬁﬂ 1: ARAZLUUIINLNUNIIANTBEAY 40 LaZNUNUTLANTNINTBLaY 60

Usenauluse
1) @1elalfny NDILAY 22 Ay 33LA7
2) anelalinu Nodkag 115 A7

3) aewdaeinia egiiden (SAC) 22 ua 33 1A7 (Fe wArINNIA)

4) mewdasiniAusariaiunge sadiile (TAC) 22
5) mwegilileniudey ACSR, AAC (0 LagdNein)

LAY 33 1A7

i 1/3

WneuiUsEansnn (60%)

ALLLUU

Iisunsaanzifeuiunsensasgnamnssuwiady

- Lldsu wen. vse aenzideu

N T VIR NCaTa TN

1. 1@Sulusygaudasasasvinneunnsgruiundndudigaamnssu (wen.) wis Wundadasia

20

20

14001 wiady”

lile5uaanniden 138 1SO 14001

e Tl 150 14001 TunsAnnusiUssansam

I T R I R O I -0 0

2. lffunsiuseaiesrnngaainidel wialisun13suTassEuuNIsIANISAINGINNINTFIY ISO

* nsdiduiagiiinisinusaaindends WWldaandelumsfnnaeivszansnam driagiulifinissimuaaain

fvun) wuady

3. ffunsiusesanuaansaiesujuiinisnagauninsgiu ISO/IEC 17025 (Mnsataniui nua.

- 1§30 1SO/IEC 17025 ? (aviademudi avia. favun)

ANA

- IEsumstunsfudemaaeuindetneg vieldsunsiuseanseuiunsnaeulsesn
v nn. ” (Wousfu SeTufl 31 WAL 2568). o
Taflétsu vi3eld$u 1SO/IEC 17025 (insunniiadoniud nwln. favum) wielalldfunis
Funzilouiemadeuinions wiolildzunisiuseanszuiunisnadeudsesves

10

10

P = .
4. 1@5un1s¥umzibeu PEA Product Acceptance 3@ Product lists uuailu

- ldleSun1sBunzidou PEA Product Acceptance %38 Product lists

- 1s5unsUunsidou PEA Product Acceptance 38 Product lists ....

- Wundaduaalasunistunzidou Vendor list 1 98 nvla. wielasunisiunsidou
a o 6o W . 4) . o Py o

NanSuNdmMIU Price-performance  (Wauriu S93un 31 Sunaw 2564)

25

25

25

RIPEN

60

VALY :

1) wnangliliinisusenaldinsasunigaainidginal na. aefasan lrngLuNIINeNa1TTUTDUATINLNE
287173879110 ala1u15ansIadaun1sUsENIASUSRLATINI8Ra Y83 la N www.tei.or.th nSel
f91sanlinzLuLaINNIslATUNISSUTRITEUIUNTIANSAWINABNNIATEIY 1SO 14001 9IS ivinz iy

wNElAsuNsSuTeINAINUNIRIFIUNERSUeTRNEIMN TN MSeIBUNNSENTIaRamnTsUlANTg

Fuspaszuunuliwindy (alususesannumiienuduls 0 Azwuw)

2) 133U ISO/IEC 17025 (ynhdanuiinna. Mvua) vianeds guanangliagdeslasunisiusesanuaiunse
WesufjiRn1snageu ISO/IEC 17025 Nniadeniuil nila. AMvuAINdTinuNInsgIuNan T ignaImnTsy
Weanisnunnsgnssenamnsulinissusesseuvnulivingy (eludusesnnmenuduld 0 Azwuw)

Usungeduii : 3 panu 2562

3) ANA...




YN 2/3

3) nvla. Heudu feiun 31 Sunau 2564 Wgkanangluilasunistunsdowismeaeuiasevis wisldsunis

$usaansEuIuNINaaauUsyInee nun. (AsuAzwLY 5 ATLUL)

4) ana. oudy feiud 31 Sunau 2564 Tidnanaelilasun1stunsion Vendor list @uves niin.vise

Iasunstunzidoundniuaidniu Price-performance (IAsuaziuu 25 Azluw)

#Uan15NAGOU Routine test vasaalu

1. @eeLUalinuy Nodwmd 22 way 33 A3 (UNDERGROUND POWER CABLES OF RATED

VOLTAGES 22 kV AND 33 kV: mmamﬂé’w@uamﬁ RCBL-035/2554)

FUan1SNAEBU

ANUATUNIUYBIAILN (Measurement of the electrical resistance of conductor)

n13UapeUsEqu19aIU (Partial discharge test)

W N | S

Anunulnihvesanslyl (Voltage test)

2. aweiadaldnu Moauns 115 17 (UNDERGROUND POWER CABLE OF RATED VOLTAGE

115 kV: mualasnadaaail RCBL-015/2552)

PYaN1SNAEBU

n3UaegUsyqu1adu (Partial discharge test)

Anunulainvesanaln (Voltage test)

WIN e Sk

AnunuliiwesUien (Electrical test on sheath)

3. aeedaninia egfitden (SAC) 22 uax 33 1A% (0 uazd s3n)SPACED AERIAL CABLES
FOR RATED VOLTAGES OF 22 kV AND 33 kV: muatume1983tav RCBL-038/2560)

PTaN1SNAEDU

Measurement of the electrical resistance of conductors

High-voltage test

LN | =

Insulation resistance test

4. agiaidasiniausegaiaiuindes egilieu (TAC) 22 way 33 LAI(SELF-SUPPORTING
AERIAL CABLES (TWISTED AERIAL CABLE) OF RATED VOLTAGES 22 kV AND 33 kV:

muaUAS19B a7 RCBL-028/2548)

PaN1SNAEDU

Measurement of the electrical resistance of conductors

Partial discharge test

LN | =

High-voltage test: AC voltage test or DC voltage test
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5. awegiliflendes ACSR, AAC(ALUMINIUM  STRANDED CONDUCTOR, ALUMINIUM-
ALLOY STRANDED CONDUCTOR, ALUMINIUM CONDUCTOR STEEL REINFORCED,
ARMOUR TAPE, AND TIE WIRE: anuaiunanadaauin RCBL-039/2551)

PTaN1SNAEDU

Measurement of electrical conductivity

N | = [ Sk

Tensile strength test
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alo @30t wargunsnidameulussuudminefiasdnde soudszuu 22 kv Fuly
duloun Dropout fuse cutout, Disconnecting switches, Air break switches, Remote controlled
switches (SFy, gas load break switches). Automatic switching equipment for switching power
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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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®en.en ﬁaqw%%%’alﬂu Porcelain cable spacer with grip locks and High-
Density Polyethylene (HDPE) cable spacers and snap-tie fipssuussiunmunmilunailitesnin ¢ U
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