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PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECIFICATION DIVISION

INSULATORS

Specification No.: RINS-002/2561 Approved date: 21/05/2561 Rev. No.: 2 Form No. 01-1 Page1of9

Imvitation to Bid Ne. : nWAn.n9aw.2-U(8a)-002-2565

C - Materijal, equipment, and specifications for INSULATORS
Cl General material and packing instructions

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

1a Scope
These specifications cover insulators for overhead HV (up to 115 kV) and LV lines.

1b '~ Standard
The insulators shall be manufactured and tested in accordance with the following standards:
Thai Industrial Standards (TIS)
TIS 227 - 2525 Spocl-type porcelain insulators
TIS 279 - 2521 Pin-type porcelain insulators
TIS 280 - 2525 Strain-type porcelain insulators
TIS 354 - 2523 Suspension-type porcelain insulators |
TIS 563 - 2528 Suspension-type toughened glass insulators
TIS 1077 - 2535 Line-post type porcelain insulators
TIS 1251 - 2537 Pin—post type porcelain insulators

American National Standards Institute (ANSI)

ANSIC29.1- 1988  Test methods for electrical power insulators

ANSI C29.2A - 2013 Wet-process porcelain and toughened glass — distribution suspension type

ANSI C29.2B - 2013 Wet-process porcelain and toughened glass — transmission suspension type

ANSIC29.9-2017 Wet-process porcelain insulators — apparatus, post — type

International Electrotechnical Commission (IEC) ‘

IEC 60383-1-1993  Insulators for overhead lines with a nominal voltage above 1000 V —Part 1:
Ceramic or glass insulator units for a.c. systems — Definitions, test methods
and acceptance criteriz '

And all other relevant standards, unless otherwise specified in these specifications.

PEA will accept the design/type test reports in accordance with the later edition of the above
standards.

PEA will also accept the design/type test report in accordance with the previous edition of the
above standards, if there is no significant change in any test items or no additional test item(s)
compared with the above standards. On the other hand, if there is significant change in any test
items or there are any additional test items, the previous edition tjpc test report with the additional
test repori(s} of the significani change test item(s) and/or additiona! test item(s) will be also
accepted.
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PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECIFICATION DIVISION,:‘

INSULATORS

Specification No.: RINS-002/2561 Approved date: 21/05/2561 Rev. No.: 2 Form No. 01-1 Page 2 of 9

I

1c
Ic.l

1¢.2

1c3

Principal requirement
General
The porcelain insulators shall be brown glazed.

_ The pin hole threads of the pin type insulators shall be zinc thimble according to TIS .

The insulator shells of suspension insulator of porcelain type shall be made of highest grade, dense,
homogeneous, wet-process, high strength alumina porcelain.

The surface shells of suspension insulator of porcelain type exposed afier the assembly shail be
relatively smooth and free of imperfections.

The porcelain head of the suspension insulator shall be cylindrical headed with sand surfaces; the
"dove tail" shaped bead shall not be aceepted.

For the line-post insulator and pin-post insulator, the porcelain part shall be factory-fixed with stud,
washer, nut, and lock nut.

Marking

Each insulator shall be marked legibly and durably, as follows :

(1) Manufacturer's name and/or Trade-mark. ‘

(2) Year of manufacture.

(3) Only for suspension insnlators :
- Tension-proof test load in kN, identified by the word "TEST".
- Combined mechanical and elecirical strength in kN, identified by the symbol "M&E,

except that of class 52-1.

(4) Only for line-post insulator and pin-post insulator : Magnitude of the power arc current in kA
and duration in second, identified by the word "POWARC".

(5) PEA's trademark, as the figure shown.

(6) Others according to manufacturer's design.

Sample
The bidders.have to supply two (2) samples of each item of the insulators within five (5) working
days counted from bid closing date. The bidders who cannot supply the requested samples shall be

‘rejected.

PEA reserves the right to test the samples according to PEA’s testing procedure. In case of the
failing test results, the bidders shall be rejected.

The samples shall not be returned.
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PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECIFICATION DIVISION

INSULATORS

Specification No.: RINS-002/2561 Approved date: 21/05/2561 Rev.No.:2 | Form No. 01-1 Page 3 of 9

1c4 Tests and test reports

HYV insulators and LV insulators shall be passed all item of desigo/type tests, quality conformance
tests and routine tests in accordance with the relevant TIS or ANSI or IEC.

The design/type tests for_suspension insulator, line-post msulator in-post. insulator shall

conform to as follows :

(1) The proposed HV insulators shall have successfully passed the design/type test in accordance
with the relevant standard.
For suspension insulator, thermal-mechanical load cycle test in accordance with the ANSI, or
thermal-mechanical performance test in accordance with the IEC, shall be included.

(2) The additional acceptance criteria for determining conformance with PEA's requirements for
thermal-mechanical load cycle test (or thermal-mechanical performance test) and combined

mechanical and electrical strength tests (or electromechanical and mechanical failing load

tests) shall be as follows :
R-R= Q=3
)
Where :
Q, = Criteria of judgement for acceptance
R = Average value obtained from the test
R, =  Rated Mechanical and Electrical strength value of the insulator
S = Standard deviation from the test

Each value measured shall not be lower than the rated Mechanical and Electrical strength;
- electrical puncture shall not gccur before reaching ultimate failure.
Sample size shall be of ten (10) units..

The insulators shall be passed the special tests as follows

For line-post insulator and pin-post insulator : power arc test (see Appendix 1).

For suspension insulator : steep wave front impulse test and power arc test (see Appendix 2).

If Portland cement is used in the assembly of the insulators, it shall have an autoclave expansion
limit of less than .12 percent when tested in accordance with ASTM C 151-84 or later edition,

Test method for antoclave expansion of portland cement,
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PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECIFICATION DIVISION

INSULATORS
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The design/type tests and the special tests shall be conducted or inspected by the acknowledged testing

laboratorics/institutes as following:

(1) Independent laboratories/institutes which are members of the Short-circuit Testing Liaison (STL)
or independent laboratories/institutes which are aceredited according to TIS 17025 or ISOAIEC
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)

- Thati Indusirial Standards Institute (TISI)

- Electrical and Electronics Institute (EET)

- Department of Science Service (DSS)

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

- Blectricity Generating Authority of Thailand (EGAT)

- Metropolitan Eleetricity Authority (MEA)

- Provincial Electricity Authority (PEA)

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

The bidders or manufacturers who prefer to carry out the insulators 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 proceeﬁing 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 manufaciurers.

The design/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 bidders have to submit the design/type test reports and/or design/type test certificates of the
insulators with the bid.

)1
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I

PEA will also accept other documents instead of the design/type test reports and design/type test

certificates in the following conditions; -

(1) In case the proposed insulators has been supplied to PEA and get the order from PEA’s
Procurement Depariment (from PEA’s head ofﬁce), the Purchase Order (PO) can be submitted, or

(2) In case the proposed insulators has been registered for PEA Product Acceptance, the not-expired
registration certificate counted to the bid closing date can be submitied, or

(3} In case the proposed insulators has been registered for Product lists for substation turnkey project,

the not-expired registration certificate counted to the bid closing date can be submitted instead

However the document in case (1) and (2) shall be proved that the insulators specified in the PO or

registration certificate shall be the same product, type/model and all ratings as the proposed insulators

for this bid and shall be used the same PEA’s specification number. In case (3), the insulators

specified in the registration certificate shall be the same product, type/model and all ratings as the

proposed insulators for this bid.

The cost of all tests and reports shall be borne by the Bidders/Contractor.
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1d

Packing

Approved date: 21/85/2561

Each item shall be packed in export packages in sets or pieces. The packages shall be right-square

or right-rectangular forms.

The packages of same item shall be assembled into a bundle and fastened with steel bands over a
pallet to make it movable by a forklift truck. The pallet shall be designed in such a manner that the
truck's forks can be inserted at any side of the pallet. The steel strapped bundle shall be strong
enough to withstand rough handling di.u:ing transit and inland transportation and of 400 - 900 kg .

If the package is made of rubber wood (Yang-para or Hevea brasiliensis) the wooden parts shall be

treated with wood preservative.

The number of sets or pieces per package and the number of packages per pallet for each item of

insulators shall be as follows :

Type PEA Material | Number of sets or Number of
No. pieces per package | packages per pallet
Line — post type, class 57-2 10300100602 2 36
Line - post type, class 57-4 1030010004 1 30
Pin — post type, class 56/57-2 i030010101 2 30
Pin — post type, class 56/57-4 1030010102 - 1 30
Station post type TR No. 208 1030010201 2 30
Station post type TR No. 210 1030010202 2 30
Station post type TR No. 202 1030010200 3 30
Station post type TR No. 286 1030010203 1 6
Suspension type (porcelain or 1030020000 6 36
toughened glass), class 52-1
Suspeasion type (porcelain or 1030020002 6 20
toughened glass), class 52-4
Suspension type (porcelain or 1030020001 6 20
toughened glass), class 52-3
Suspension type (porcelain or 1030020003 6 16
toughened glass), elass 52-8
Pin type, class 56-2 1030000001 20
| Pin type, class 56-3 1030000002 20
Pin, fog type 1030000003 20
Spool type, class 53-2 1030030000 100 12
Strait: type, class 54-1 1030030100 100 12
Strain type, class 54-4 1030030103 25 i2
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TE_CHNICAL SPECIFICATION DIVISION

INSULATORS
Specification No,: RINS-002/2561 Appl;oved date: 21/05/2561 Rev. No.: 2 Form No. 01-1 Page 7 of 9
c2 Material and packing data of the insulators
The follewing guarantee performances and details shall be submitted with the bid: -
2a | For gach itemn offered, the following details shall be subrmitted :
Catalogue number.

Only for HV ingulators, the test certificates of design/type test and of the relevant quality
conformance tests with ingpector's signature.
Specifications of materials used for the compenent parts,

6’5 Pin type @ Suspension type Spool type

@ Strain type @ Line/pin-post type

Design dati and guarantee of the proposed insulators

Type of ingulators @ @
Characteristics @ ® @

ANSI Class or TIS TYPE OF ..ovveerrerevirvenrssene
Dimensions
' Leakage distance ‘ mm mm ~ mm mm
Protected leakage distance . - - - - mm
Dry-arcing distance mm - - - mm
Minimum pin height mm - - - -

Mechanical values
Cantilever strength kN -
Combined mechanical and electrical strength - kN
Electromechanical failing load - kN
Mechanical failing load - kN
Mechanical impact strength - em-N - - -
Tension proof ' - kN
Time load - kN
Transverse sirength - -

Tensile strength - -

Electrical values : :
Low-freguency dry flashover kv kv kV kv kV
Low-frequency wet flashover kv kv kv kv 4%
Critical-impulse flashover, positive kv kv - - kv
Critical-impulse flashover, negative kv kv - - kv
Low-frequency puncture kv kv - - -

Radio-influence-voltage data
Low-frequency test voltage, r.m.s, to ground kv kv - - kv
Maximum riv at 1,000 kHz BV uv - - nv

Weight of one insulator kg kg kg kg kg

Colour | et | v | e | vt | eveeaenens

1
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11T

2b

2c

Note :

For each item offered, detail drawing(s) with dimensions and tolerances in mm, showing glazed

and unglazed surface and the symbol identifying the manufacturer shall be submitted.

Packing details

Packing method (shown by drawing(s), describe packing materials, details of wood treatment for
rubbet wood package)

Number of sets or pieces in each package

Dimensions (length x width X height) of each package in cm

Volume of each package in m’

Gross weight of each package in kg

Net weight of each package in kg

Number of packages

If several packages are assernbled into a bundle, further details are required
Number of packages in each bundie

Dimensions (length x width x height) of each bundle in cm

Volume of each bundle in m’

Gross weight of each bundle inkg -

Net weight of each bundle in kg

Number of bundles

Conditions for documentation and consideration

The Contractor has to supply report of design/type tests, special tests, quality conformance tests and
routine tests of the insulaters in English and/er Thai, before shipment/delivery, to the following
address: -

Technical Specification Division
Engineering Department

Provincial Electricity Authority

200 Ngam Wong Wan Road, Chatuchak
Bangkok 10900

Thailand
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Critical documents of the proposed insulators shall be submitted with the bid as follows:
Item Description of document Confirmation Reference
(Page No./folder)

1 List of routine tests Oyes [ No

2 | Design/Type test report and/or test certificate or Oyes Ono
The copy of previous Purchase order (if any) or Hyes o

PEA. Product Acceptance certificate (if any) or Clyes [Ino

| Product lists certificate (if any) [ Yes | o
Design data and guarantee of the proposed insulators Clyes [Cno

4 Detailed drawing(s) with dimensions and tolerances in mm Lyes o
Packing details Cyes [wo

Note: The bidders who do net submit all critical documents mentioned in the above table with the bid

will be rejected.
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PROVINCIAL ELECTRICITY AUTHORITY

POWER SYSTEM STANDARD DIVISION

Specification No.: RINS-002/2561 : INSULATORS Pagelof 1

C3 Schedule of detailed requirement

Invitation to Bid No. : n¥ln.naw.2-U(n9)-002-2565

PEA
Item Material

No.

Quantity Description

set(s)

1 1030010002

I

100,500, |Isulator, line-post type, according to TIS 1077, Type 57-2; complete

with 19 x 178 mm stud furnishing with square washer, nut, and lock nut.

Note :
1. Enclosed characteristics of insulators, detail of special tests and detail of
additional routine tests as follows :
1.1 Characteristics of insulators according to TIS 1077, two (2) pages.
1.2 Appendix 1, details of power arc tests, two (2) pages.
2. PEA reserves the right to have the test(s) on the samples which shall be
petformed by athird party, in Bangkok; and the costs of all test(s)
and reports shall be borne by the bidders.
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BOTTOM OF 25 R 124 MAX
TOP GRODVE T3+3
22 MAX 25R
14 MIN 3
1 3 )_ ——25R
1% A
CENTER OF 25 R
SIDE GROOVE
B
1
— -
e oo
SHORT SHANK (S)
178
SQUARE WASHER -
SQUARE NUT ——— =
LOCK NUT —" Tl
LONG SHANK (L)
Note

1. Dimensions not specifying tolerances are only references.

2. Sec Fig 6 in TIS 1077, for base threading.

3. All dimensions are in nam,

4, Top-wire groove shall seat a 50 mm dismeter mandrel.
5. Side-wire groove shall seat a 50 mm diameter mandref,

12

BOTTOMOF — —= 15243 e—
TOP GROQVE 8
22 MAX |
14 MIN T

_'/(— ilQ

CENTER OF
SIDE GROOVE

__
Lo -

SHORT SHANK ()

178

0l

SQUARE WASHER =
SQUARE NUT —— yor
LOCK NUT—— &

89

LONG SHANK. (L)

Note
1. Dimensions not specifying tolerances are only referances.
2. See Fig 6 in TIS 1077, for base threading,
3. All dimensions are in mm.
4. Top-wire groove shall seat a 37 mm diameter mandrel.

572 574
TIS 1077 LINE-POST INSULATOR 57-2 574
Leakage distance, minimmum mim 559 1,615
Protected leakage distance, minimum mim 224 406
DIMENSIONS Dry-arcing disfance, minimum mm 241 368
A mm 152 178
B mim 305 432
MECHANICAL Cantilever strength kN 12.5 12.5
VALUES Cantilever proof load kN 3 5
Low-frequency dry flashover kv 110 150
ELECTRICAL Low-ﬁequency wet flashover kv 85 125
VALUES Critical-impluse flashover, positive kv 180 255
Critical-impluse flashover, negative kV 205 340
RADIO-INFLUENCE L.ow-frequency test voltage, ms to ground kV 22 44
VOLTAGE DATA | Maximum RIV at 1,000 kHz, Radio freed 100 200
COLOUR OF INSULATOR Preferably BROWN

Page‘hl of 2




M 20 Length of engagement
not less than 22

10+2

(L

All dimensions are in mm

Fig. 6 m TIS 1077

Base Recess and Thread Dimensions

FOR LINE - POST INSULATOR ONLY
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Appendix 1
Power arc tests for line ﬁostlpin post type insulator

5.

Test arrangement
The test arrangement shall be as shown in Drawing No. SA2-015/35042.

The power arc test shall be carried out in thres-phase with three specimens simultaneously.

Poﬁrer supply
The power supply shall be adequate to maintain the specified arc current for the specified duration. The

arc current shall be practically sinusoidal and constant, and shall not deviate from the specified value by
more than 10% during the test.

For long arc durations (greater than 20 cycles), the variation of the arc current may be greater than 10%, in
this case, the arc current myy be evaluated by its average peak value during the test duration.

The supply frequency shall be the rated frequency of 56 Hz or 60 Hz.

Arc initiation

The arc shall be initiated by means of a fuse wire of suitable diameter aftached to the insulator as shown in

detail “A” in Drawing No. SA2-015/35042.

Characteristics of the power arcs

The number, current, and duration of the power arcs to be applied to each set sha]l be as shown in the table

below:
. 57-2 and 57-4 and
Type of Insulator
56/57-2 56/57-4
Number 1 1 1 1
Minimum test current, r.m.s. kA 10 3 10 3
Minimuym dyration ‘ sec 0.40 065 | 040 | 079

Eva}uatlon'of the results

The insulators shall be considered to have passed the tests if there is no partial shed breakage on any

insulators as the result of the power arc test.

Approved date: 02/02/2553 Page 1 of 1
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PLACED TO THE
GENERATOR SIDE

e

POWER ARC TEST ARRANGMENT

} FUSE WIRE ATTACHMENT
* EARTHING DIAGRAM DETAIL_"A"
NOTES. : i
() CONCRETE CROSSARM, THE CROSSARM CAN BE REPLAGED BY A STEEL CHANNEL. )
Z) INSULATOR. ,
@ STEEL WIRE, SOLID, DIAMETER OF .)4 mm, IF ANY. ]
@ FUSE, WIRE, PLACED TO THE GENERATOR SIDE. E
{5) COVERED CONBQUCTOR. '
(§) STEEL STRANDED WIRE, DIAMETER OF 6.3 mm (BURIED IN CONCRETE POLE), IF ANY. E
(7) SHORT—CIRCUIT GENERATOR. i
(8) CONCRETE POLE, THE POLE CAM- BE REPLACED BY A STEEL POLE, IF ANY.
 ADYIATNSSUl AN uAnaSng § A o A : 2
e e iwindugfing s o |
. 1 . Eti!}wiﬁﬂﬁ.‘.u........- 3
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Specification No.: - Approved date: 21/12/2560 Rev. No.: - Form No.: - Page L of 1
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auEnAvesaiunary FMFUMINATDURWIZULY (Type or Design tests)

Specification No, - Approved date :  17/07/2561 Rev.Np.: - Form No. - Page 1 of 2

H

AT SIHRMANIHUTE wazeagl

(ADDENDUM)

o ~ é.’ 1 é d'. - r
ATy (appENDUM) T IBediudauvilwesswazBeasnlnfenmsa i lduunagday
paruiifvasaoniunasey dMFUNINANOUINWIZILIY (Type o Design tests)

o A sy L ;] o
winTwnzduamilafimuasiete visgaruiRvesrofunasoudmivmsnaaeummwisim Wl
swnzduagurinawie UL imumssmuassse viogamnHvsesganfunaaoud 7'lddmual

swazpundla

All jtems of the type .or design tests shall be conducted or inspected by the acknowledged testing

laboratories/institutes as following; ‘

(1) Laboratories/instifutes 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 itens, standards and equipment. The certification and scope of
accreditation of the independent laboratories/institutes shall be submiited with the bid for consideration.

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

- National Metal and Materials Technology Center (MTEC)

- Electrical and Electronic Products Testing Center (PTEC)

- Thai Industrial Standards Institute (TIS1)

- Electrical and Electronics Institute (EEI)

- Department of Science Service (DSS) _

- Testing Laboratory, Electrical Engineering Depariment, Faculty of Engineering, Chulalopgkorn
University

- Electricity Generating Authority of Thailand (EGAT)

- Metropolitan Electricity Authority (MEA)

- Provincial Electricity Authority (PEA)

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

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

manufacturer’s experience sueh as reference list shall be submitted with the bid for consideration,
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naaNdAusagunaaoy HH15UNSNATBUMRWIZIUL (Type or Design tests)

Specification No. - Approved date: 17/07/2561 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 {aboratories 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 fo 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,




20

nﬂlﬂﬂmu{gmm :

- PROVINCIAL ELECTRICITY AUTHORITY

jAhpr@vgd @Iate: - 7 DEC 2010

miilufsamgiinnn TECHNICAL SPEC]FICATION DIVISION -
]NSULATORS
\ Swiﬁc:aﬁilll_lNQl.': - :

-Re\f. Np-: "

Form No. -

_ Page1of1

‘PEA

. l.anﬁﬁl.ﬁ'mﬁmmu‘ﬁaamﬁuaﬁv'dﬁ (Addendum) Uszneumsdndogndae.

l.anm'smuLmuuwmmwauwaﬂamﬁu 'quunuatﬂﬂmemmw RINS-00212561
Ltazawﬂawmmw R1N5-005/2551 Lwaﬂ'sunaumsﬂﬁmanmﬂ (Insulators) '

mnﬂaaanaaﬂamﬂ 'wsaLana'm.wumuuuuma‘s'wavtaaﬂamﬂ (Addendum) auun'ﬁ
ﬁ']\fluﬂﬂ'lifﬂﬂﬁ'lﬂﬂ’luﬂﬁﬂ'ﬁ‘nﬁﬂﬂﬂm‘m wuy (Type and design test - report) 1§ 'Lwn'ﬁmwmmqmm
i’lﬂﬂ'\umamwwﬂa'ummsuwmnm'z L‘iumawﬂﬁl'ﬁmumw 1 ungAa 2566 Lﬂumulﬂ” '




21

AusudRwasRudu
- e = L =~ £ras F e
1. winfasifauefomdmanlssmuflldfumsiusessumunmasingsuiuns@n

ANBNATFIU 1SO 9001

2. dwiuRanmumindatui Namnmwmaumvmmtﬂuwamnmwﬁ'lmu’(uautmm
 uanusSamnmnasuEBatastgramnTIL (en.) Wity

1 | Wannguinad 1 wid .
1.1 | fiwasonmyu 1 e RMTR-005/2554 uBn. 2336-2552
1.2 | fimesBidnnaednd 1 wa RMTR-038/2563
usn. 2543-2555
1.3 | aurindiwed 1 wia RMTR-033/2560
2 waqnqws‘l’auﬂm‘lﬂﬂ'\ﬁw%'us"uuawﬂ'm
2.1 | nifouuastwindwdussuudwning 1 o RTRN-047/2561 :
m PR uan, 384-2543
2.2 | wiiewdaalwindwdussuudwiine 3 e RTRN-035/2558
RTRN-035/2561
3 | Wemngugnioelwfiugege @ |
1 3.1 | gnénsuvia (Line-post type) %iln 57-2 waz 57-4 uen. 1077-2535
4 . T = .typ) = RINS-002/2561
3.2 | aRNBEVATUASY (Pin-post type) Tiin 56/57-2 uay 56/57-4 uen. 1251-2537
3.3 | gnéneuvia (Line-post type) %ile 57-3 uen, 1077-2535
P > A RINS-005/2551 :
3.4 | gnineuwviaiumss (Pin-post-type) viim 56/57-3 uen. 1251-2537
4 | visanguawli
4.1 | awiadaldifuveanag 115 13 -RCBL-015/2552 usn, 2202-2547
4.2 | anuadalifuveund 22 uay 33 a7 RCBL-035/2554
P > uan. 2143-2546
4.3 | enevasuasiindeviuaui XLPE waswionuean PE (CV) RCBL-043/2554
44 | A ENDWa NYY - RCBL-030/2551 uan. 11-2553
4.5 | mssgiiflsndindeulindauwsiuauiu PVC R-828/2544 uan. 293-2541
4.6 | anuagiidenuion RCBL-039/2551 wen. 85-2548
5 | Wagngudufinfine '
5.1 | fudndsiwsegs 22 - 33 183 RPRO-006/2561 wen. 2366-2551

vanewg  litaduld mnﬁwnmummmumamnmmqmﬁ’mnﬁu GHON Uiunw’twmmsmuaww‘lwunm
wnsgruiiseiluararedosi

@ {udrwssgninourau (Suspension type) Teqthdslaiifnanillaulueygnuanaademeuans
WIRSFTU WBn. 2623 \aN 2(1) uaz wBN. 2623 Lay 2(2)

el fPudoiauene mmawmﬁawﬁamuumn1w1mnsumumimammummﬁgm
INER W

150 9001 vBagNEn av‘hJa'uay'mu.aﬂqmawmaNamnmqmmwnﬁu (on.) wiauiunisiu
YorauD



22

Naulvniluusznaunisindansan



23

= @ w & W

Neuluiluusznauntidndowsds
wal w w o am w - 1
HEuTaLEUD wmaaﬂgummm’é‘au‘l‘uﬂwﬂaumsﬂm%‘lawaﬁ;mu

10 @ “ﬁﬁu%’mauawﬁméuLaﬂmsmamﬂﬁﬂ 1 kARANERN wuuzy (Drawings) 31819 UHE
N SVPEIURN LU rr ype test reportsi3atanansiue snuile iuul*’ﬂumaa"m amanUn (Specification) 15
AsudunSeufunsiudeiaue Iﬂamnm'swmmﬂuﬂmﬂm'mumauﬂuﬂﬂwamuauﬂmaﬂmmuaw
wazdaaiunmlneviontmdingusingy awsmanmwwmﬁuﬂwaawmauammmman
Teazidsnluluuraduves nmsliidiugiinig WAy nstwihduginimveasiu
awﬁwﬂdmuwmsmma;waLauawamanmimqmmuﬂlumumu viohidulumudiszydhedu

oo nslnihdiuginnm asRiansunanizonasmiamada iy memaan wuugy
(Drawings) F183MUNANITVIAADURWIELUY (Type test reports) mamnmmqus"waﬂnmm
Whuuuy (Type) wdowfiugu (Model) wmanwmauwaLauaivulﬁ‘[u'swm'sw,aua'i'}mmwuu iuun
TMeazidunala (Specification) seymudiasnisienananaial ity

Yo o dmiuriangunsalil mslwihdugine dmuslildinasisnassneuinasidy (Price-
performance) lun1sRansaninde ﬁﬁu%’amuaﬁﬁuwémﬁmﬁﬁﬁﬂmauﬂ’auﬁﬂummnmvﬁ%‘lﬂuucﬁia“
519ANT LLauummﬂﬁvammv‘Lw nslnihdugiinin Arazkuuludiusennuesidusingniite
Usy naumswmsmaﬂ%uu waumaLauammaaamanammmﬂmmm’luuma“mmﬂmnmm uas
Asufuuwdsufunisiutataus vmnn'ﬁ"l,wﬁﬂmuﬂumﬂmwaauLLa'mm'1Lana'1'iLLamﬂ£uauum
ssnabigndes vieliasudiu astiihdiugiinie auuﬁwﬁmzwmmﬂaﬂwmLLuu'LuLma.,mmm_'
T

muswmiwamaﬂn'mmmilﬂﬁﬂaauqumnmmm'lm%anmﬂﬂwﬂﬁuﬂaummmu’lu
nﬁwmimwma mnmammumsﬂﬂﬂvLtuuivm’mmmmmm wasinausBuszgniwusliluenansd
mafmaq” _

9 & nm‘fmﬁm?gaqﬂninﬁwﬁmé’nﬁm%’uﬁﬂﬁ‘sﬂ%’mﬁlmzwmaeiq 115 KV waziguu
Tmmire 22 kY uae 33 kv Suldun wifeutaslwih Slaeaiwed wedinusnines gunsaifostu #ing
gunsaldianau gndaiglwi el widfauuasnszua (Current transformers)  mifauUasusesiu
(Voltage transformers) syufia fmefdmiuTandanulwil nisluiihdiugiinirusanudvsiineds
wmu'mmaqmﬂvdﬂ'm'mnumﬂ wsawLmuw'lmum'iu,mmqmnms‘LWﬁﬂa’mnumﬂL*?J']"Lﬂmmaau
ﬂ‘SuU’J‘uﬂ’liNﬁﬁlLLﬁuﬂ']‘iﬂ')UﬂNﬂmﬂ’\W s 1599 Namnaumiamau ‘Emaﬂﬁlwﬁﬂmuﬂumﬂmmu
Hoanalddnalunsifiun LLa.,|:uEJLaawmmwu'mﬂmammqmmmmmu

o ¢ nsdndantounvadiirdmussuusiving wwlmﬂJﬂ'rsawammauaaﬂw N5k
dugiinne mamLmuwlﬂiummmmw'mm's"LWﬁ'lﬁ'mnummmlﬂm”maaunﬁzmumwam
MIAAATNN UBSMTNAABY 0} lssugndnnaunisdusy Iﬂamwa“Laajmt.amuumaum’d‘lmu
nﬁawama«Jgummmanmmuummu b WHUY T,mﬂmﬂwﬁfiaqunumﬂmmuwaanm’wmEl'i.u
Msduv wasidedewaadmiis mammqmmuﬂmmu

¥ oa na1AY bdoe tﬁomé Jé"'



24

fo © nidifagiezdndaiiusnantsh 16Fun1sfusesnunssuIunis PEA Product
Acceptance nslihaugiinaszsuiuniseed
o.@ WAMTRIITUMIIWATA mné’ﬁu%’maua \auanA S e laSunsYUse IR
N3¥UIUNTS PEA Product Acceptance Aifislsimunangnssusas Thuuulufusasm vasansiniaay
giina wiemenaisusznaumaiauesian laglifesduenarsnaunaiadug uagamznssunis
Rorvanwat Lidesiasunenansmaain TadlvEaaulufuseenviniu
b.lo ’Lu‘??umaumsmw%’uﬁ’amﬁﬁmﬁa Wmﬁ'amﬂﬂﬂﬂi’iﬂlﬂuﬁ’ﬁﬂﬁlﬂﬁ%’umi%’mm
muﬂi‘“uwﬂ'ﬁ PEA Product Acceptance 'Lmﬂm.,nﬁum'immiu"lml,uunﬁm‘ﬂiﬁuwaﬂmnma
mmumau LLEiu'Jﬁﬂ']iﬁﬂ‘%iUWﬂﬂ‘Uﬂﬂ m'slvdﬁﬂmunumﬂwmﬂu’[maﬂ a Uagiu
Wil mnwaﬂ51am'ﬂmlﬂ'mﬂ'ﬁ'immmuniumums PEA Product Acceptance wmlwmmﬂ
mssusedliane ﬂssuﬂ'1'sms’;ﬁriu'buLana'ﬁwamswmaauammwwamﬂmmmnwwam waz Product DNA
(Laﬂm'iwma’LumimiwaauLLawﬂﬂnsmwamnmﬂumaqmu Fwsenoudiedoys Type test uag
sumwauUsznausne vewdadusiifeyszneumsnmaiuiagianam Iﬂﬂluﬂaﬁquwﬂaauan
D {UULANIIEUETIAT W30 Adygn %ﬁaﬁuLaﬂa'rsLquﬂ'ﬁNﬁmLasﬂﬁﬂfmﬂu
aunmmssaald nislwihdugiinn Samslwihduginnaeanmudniliunsdaneseulutuneu
NWARA (In Process) w3alvigunu saufiamiansiase Lﬁuﬁmﬂwﬁwehuﬂﬁmﬂ ’Lﬁmi%’UimL%’q
auiun1Inanan’ Iﬂaﬂ'ﬂmmamLﬂmwLﬂummmﬂw"ﬂﬂmunumﬁ mndeinInTdeusLiiean
msasavasuadiusalifiulunudeuly viandninesii mﬁlwﬂﬁaw.ﬂumﬁmwuﬂ BBUEN IO
31A1 %30 @JammnmmLﬂuqiuwmaum'l‘umEmmmummm

fo o nidiffiufoiaus Lauendnfasifidumeifnusninas #ind wesgunsaifaneuluszuy
Swiie FPudeiaueasiesiniiunts feil
oo tweiAnusnines fsdatiadurszuu 22 kv Tuly wwfasdiguammiduluna
Teazdunawa (Specifications) vesnsivindrugiinim uasfosinuaniadaladonts fail
ve.a WanlaeinAeriivssaunisallunindagunsaiussnmsananinudy
livfeunit m 1 uazFounsinddldnulneliitymiluandlnihueinindy waevieensuludsuned
BoBiold wudlidesndt o wis Taansdlil fBudeiaus wwdosdulanansuanssefinsne
(Reference List) w3 wilsdofusesangnin smdoufunisbudolaus wio
o006 Hundasusidinunstunadeuiunsididugiianeuds W ns
Funeidou PEA Product Acceptance 38 PEA Product list w?anﬂﬁﬁﬁuwvtﬁﬂuﬁuq # nslwithenu
A mﬂmvruﬂ Tnenadid fiudaiaue sefedumiidosurssniunsdoud dvhivunany srmdoufu
mstudelaus vie
o.o.on T unAnSausidiunimeassinsildnlussuuraanisludihday
piimednineniluguéds Tnansdil fEuteiauessdasiuenassusasnmstinismanoadaslda
ynmsiwihdugiinn nmFeudunstutoeus

ﬁa bal HAIAL bdos mowvr‘ A/ ‘



25

oo &304 uavqunssifamouluszuusimiedosinde fusssuu 22 kv Fuly
sulaun Dropout fuse cutout, Disconnecting switches, Air break switches, Remote controlled
switches (SF,, gas load break switches). Automatic switching equipment for switching power
capacitor bank way Recloser %ﬁmﬁﬂmﬁnﬂ'ﬁL{‘JuiﬂmmﬁaasLﬁ&l@\mﬂﬂ (Specifications) U8In13
IWihduglinie uasdedinmaui@deladantds fi

olo.e waGﬂmawwamwwsuaumm"lumswamaﬂﬂmﬂsummmﬂanmm

Liteanin e U LLammmEJmﬂmﬂ%mﬂmwumwmumLLaﬂuuaam’! goo M Tnensdidl twu

matﬁua asfesdhuenaisuanslssiRnsny (Reference List) %30 wmaasmmmﬂaﬂm uwsoufu
msbuteiaue via

wlolo undnfusifiiunstuns Lﬁauﬁ’umilw*ﬁ'lei'mm‘immé"s Taun Ang

unytlieu PEA Product Acceptance 138 PEA Product List Wsam‘i‘uuwvmauauﬂ mmﬂﬂﬁwa’au

ﬁ.ﬂ'iﬂﬂ'l‘lﬂuﬂ Iﬂﬂﬂim‘u NHU‘UBLﬁUE] ﬂ“mﬂ&ﬂuﬁﬁﬂﬁﬂiu‘iaﬂﬂﬂﬁmﬂuLUEJUV]EJQIN‘HN@]E]']EI HIWSoUAY
ﬂWiUH?J'EJLE‘iUB 730

4

ey 2l

oo Lundadausifdunsmaassdadildnulussuuvsensinfiiday
pinedinendveuds Trensdd fButeiausmsdeduenaniusasniunsvessdndsldon
nnslnihduglimenwienfunistutoiaus

da fiuisausansaauonagesiausnines alndulegunsaifaneulusyuy
$nie ngrdnibifiuaniBoudsagilude ve wie al finald wiksaiudindanels
Tuaygm (License) wazazdasUssiiunsuniaanuientsén (Brand-Name or Trade-mark) \fsmes

ghilusygauuiias Taedliluaygn (Licenson) ardesdinmantiniude o.e.e i aio.e wdius
=
nsel

W
ol W

Inensdiigninangliluaygnazdowihnismageuiawiziuu (Design or Type tests)

u
& =

washmusnined aind viegunsaldameulussuudminenannesgruiitmusliluseazdusan
(Specification) Twaiwamun

ol fPudaiavadastuluaygnm (License) 7dshinuneny wmdoutuienansuan
Usg¥iin1sune (Reference List) w3a nifvdasusaaningndn veasflwluayge (Licensor) mwiauru
nsBudeiaue

o.e wingBudoiaus laueswanBoaliiiulusude ool 1as wae $1afu
mslwiheuglimeanuansiarlidade
o & nsdifigunsadlafwindmiudaksldentussuuaneds 115 kv uazszuuswming
22 kV way 33 kv Suldiun nilfouvadliih Slaaawed wesinuinined gunsailfeutu aled gunsalsin
aau gndgliir anelvil vilouvanseua (Curent  transformers) wffauvasusasiu (Vottage
transformers) Tiufefiwasarumyuedin o a way o adwiuirndserulnih adnsasilafowd
mslwihdugiine Sodsluwiasdnyg waringaldounelustesna o 9 unniuit astiihey
giinn ndedoudananisnsreiumagaine wIantwlussszaardusaiisvaziBusaia
(Specification) Awun fladRnsirgeduidewnanguawessdofust uminnasiisuualil
seazdenaiUn (Specification) Wiarwualiludeulviug lureuiwmveseu (TOR) wiafwualily
Fyandnde mM3infhduginmeassndrinaauesauiedasidenan uararlifndadunistanem
falussminamsiaisandnde uazflazusznadndelmiouningudnvie funuswninendafasiiug
wdaumsviudssganmedado uassidunsudleldiuiivensuan nslwihdaugdninud

do ow RANAU bdbe E{?@M\ ){”



26

uaABauiMURTEEZIa1 b Weu Tumniull mslrindiugiinne Tvifdeudwindvdninauasen
EEHEIT SR Pl

il deuladanarisylinalétedudoundiuiimsdedafisshitdoutediumats

o o wuvﬂ'\‘muaﬁﬂwmmLL'«Nmwumuamavwamﬂumaanwmanm‘lwmamuﬂma
waz/vse wu:]Em'u'vmmmawmm'i’l,wﬁ']a'auﬂumﬂmwmwm"l,uuaarm a Fwyhnis Lwammlm
mwuﬂumumwwmlﬂLmuasmaaaquauwa@wmnmm oc.cno 1. 4 elo.co U, VITUTIIANg
daBue

18 oo MsnTIvEBUARWAIUNTLTBsawagiiiiauduauay asiudadrugiinag
lmmmuﬂumﬂgum dwiunmmegevanmsunwesaseaiiiendindgiiuauiu au wen. bem
avudign il

@o.e NItNA72E

AgnTTMIATRsumsliihdugianassdguinedwangliiindaadadousos
Findeuasiuauiuuds) uasivhedanmaaeunuaniiinng suiinmasuanNEILYILYES
aelwdhehe smnislviihdugiatadvue

@c.lb TANTMATBUENWATUNIY Fnaasuanmiumululuai uen. ze athy
a1gn lnsdiawgarasiniidunansmneanimimuniu Taefaenugund gumgiives udrusu
Judrigamgll o aswueaidua Tae3Smanu wen.fun mau'ﬂ.ﬂmu’;mmamwm'lumumalﬂ

eo.m nasiRndY argmnegiidoudindersiisiviunisaaeuil Wadidanm
il Al uen.bam atuagatmual’

1o oo Wagiinislwihdugfinaivualiiinnsvaasuientnsafuluidefitunis
nageuLuLate suiagllannsahndusnldonld ddaygrasdeniwaglmivwaunuielingy
frnusuitsailudanneunistiihdiugiiniasueuian fide Tremslwihdauginaeed
wifsdoudslvidevosmauny anelu & Suinstuenfudlddundsdauds winddyanliimn
mounumelunaiismun nsliihdugiiaiaesdndfunsdldmasediludnsdosas oloo 1ee
yaragiiumaLnu wasiuedosiuriaginaseuuwdidrgaiunduly melu o Yu wdwanldi
wagrmaunlinsiwihduginiauds mnfuiebivsvasdeziuianpulivimnldaudonsiaiidau
Qﬁﬂ’lﬂﬂ'ﬁ’\mﬁaﬁ'ﬂ Audumssoly

fo oo Matiszsarianfianasdametunisifhdiugiisnaezdiszniuam mo Ju
u‘uamfu'1mu‘mmﬂwﬁnaaunumﬂlmmmwi'miuwaﬂwﬂamty'\aquamnmmL'a'amaaua'a'luumavwﬁ
wazvugdyglendndiundeansfuduliiuyrranaieusn

10 em frurnsiauesmasdosfulssiumnaudgaunnsessuidaunanmstinumudni
vowiagduathifesnit e U dudaaniuiinsliidunimealifueuds Huus

om0 YuBundvasauauiuzinmifousguse fesduuseiunmamiune
Lifeenin mo Tu Tudniuiimslwihdaugfinialduseuwd
oa.ls WanUszLamireludF s ulsriuummiunatlaifosndt o 9 Vu
wiseaziBenalUn (Specification) fuuasseznasulssiveanmliinnndt m U Sudaiuiinis
IwihduglineldSuneuwds WossuznanfulssfuguamitiuualiluseasBunan
-On-load tap-changing power transformers for 115 kV
subtransmission substation

¥8 oxt 92703 beva @(W )gf



27

-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 dietectric 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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