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PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECIFICATION DIVISION

NN EXMEWY AT

COMPOSITE SUSPENSION INSULATORS FOR 115 kV OVERHEAD TRANSMISSION LINE

Specification No.: RINS-003/2561 | Approved date : 11/06/2561 Rev. No.: 3 Form No. 01-7 Page1of 10

Invitation to Bid Ne.: nWn.nan.2-U(an)-612-2566

C Material, equipment, and specifications for COMPOSITE SUSPENSION INSULATORS FOR
115 kV OVERHEAD TRANSMISSION LINE

C1 General material and packing instructions

In addition to the general instructions, the following shall be observed:

1a Scope

These specifications cover composite suspension insulators for 115 kV overhead transmission line.

1b Standards
The composite suspension insulator shall be manufactured and tested in accordance with the following
standard: '
International Electro technical Commission {IEC) . ,
IEC 61109 - 2008  Composite insulators for a.c. overhead lines with nominal voltage greater than

1000 V — Definitions, test methods and acceptance criteria
And all other relevant standards, unless otherwise specified in these specifications.

PEA will accept the design and type test reports in accordance with the Iater edition of the above

standards.

PEA w.ill-alsomacc.ept_themdesi-gnnandutypemtest’mrepert—-inwaecordance-'withmthe"previ'ous“e'ditit'i'ﬂ'““(‘)*f"tlfé‘“
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 design and type test report with the additional
test report(s) of the significant change test item(s) and/or additional test item(s) wil] be also accepted,

1c Principal requirement 7
lc.d Service conditions and installation

The composite suspension insulator shall be designed and constructed for putdoor mnstallation, and

suitable for operation under the following conditions:

Altitude : up to 1,000 m above sea level
Ambient air temperature © upto 50°C

Average relative humidity in any one year :  up to 94%

Climatic condition :  tropical climate

1le.2  Constructional requirements

The composite suspension insulator shall consist of a core, housing (sheath), weather sheds (sheds)

and metal end fittings,

I
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1c.2.1

1e.2.2

1c.2.3

1¢.2.4

1c.3

Core
The core of the insulator shall be fiberglass reinforced resin rod of high strength and resistant against
acid attacks. '

Housing (sheath) ,
The core shall be covered by housing in order to provide resistance against environmental influences,
UV radiation, external pollution and humidity.

The housing shall be made of High Temperature Vulcanized (HTV) silicone rubber.

Weather sheds (sheds)

The sheds shall be of uniform or alternating diameters. $mooth or under nbbed sheds are acceptable.
The design of shed profiles shall be applied according to the recommendations of IEC 60815.

The sheds shall be made of High Temperature Vulcanized (HTV) silicone rubber.

All parts of the insulating body, i.e. core, housing (sheath) and weather sheds (sheds), shall be bonded
together by High Temperature Vulcanized (HTV).

End fittings .
The end fittings shall be of forged steel or malleable cast iron. The gap between fitting and housing
shall be preferably sealed by an elastomer with permanent elésticity.

All ferrous parts, other than stainless steel, shall be galvanized according to ASTM A153.

Characteristics

Mechanical values
- Specified mechanical load (SML), minimum
- Routine test load (RTL), minimum

The composite suspension insulator shall have the following characteristics:

110 110 220
55 55 110

Dimensional values

- Leakage distance, minimum mm 3,810 3,810 3,810
- Nominal section length

~ - minimum mm 1,100 1,500 1,500
- maximum mm 1,200 1,600 1,600

Electrical values . .

- Wet power-frequency withstand voltage kV, rm.s, 230 230 230

- Dry lightning impulse withstand voltage kV, peak 550 550 550

End fittings ‘

- Tower (or arm) end ﬁﬁing : - . Y-Clevis with bolt, Y-Clevis with bolt,
' _ nut and cotter pin nut and cotter pin

- Line end fitting ‘ - Ball (ANSI 52-5) Ball (ANSI 52-11)

1
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1cd4

1c.5

1c.6

Mannfacturing experience
The manufacturer shall give evidence about his long term experience in manufacturing composite

insulators. A manufacturing experiences of at least ten (10) years of composite insulators for uging in

system voltages of 115 kV or higher is required. The manufacturer shall submit a supplying list

indicating country, name of customer, system voltage and vear of delivery with the bid.

Marking

Each composite suspension insulator shall be clearly and indelibly marked as follows:
- Manufacmrer’s name of frademark

- Year of manufacturer

=~ Specified mechanical load

- Routine test load (identified by the word “RTL”)

- PEA’s contract number

Samples

The bidders have to supply two (2) samples of each type of composite suspension insulator 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.

I

1d

Packing
Each item of the composite suspension insulator shall be seaworthy packed in export packages in sets

or pieces.

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

treated with wood preservative. The details of wood treatment shail be described.

Plastic foam shall not be accepted.
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l1e

le.l

Tests and test reports

The composite suspension insulator shall be passed the manufacturer’s standard routine tests, and also

passed the routine tests in accordance with the relevant IEC standard. The list of routine tests shall be

submitted with the bid

Design test

The composite suspension insulator shall be successfully passed design tests in accordance with the

relevant IEC standard by the following item:

a)
b)
c)
d)
e)
f)
g
h}
1

Sudden load release pre-stressing

Thermal-mechanical pre-stressing

- Water immersion pre-stressing

Verification tests

Visual examination

Steep-front impulse voltage test
Dry power-frequency voltage test
Hardness test

Accelerated weathering test

111

i)
k)
)
m)
n)

0)

The design tests are valid for the particular design which have all the following characteristics:

Tracking and erosion test
Flammability test
Dye penetration test

Water diffusion test

Determination of the average failing load of the core of the assembled insulator

Control of the slope of the strength-time curve of the insulator

- same materials for the core and housing and same manufacturing method

- same material of the fittings, the same connection zone design, and the same housing-to-fitting

interface geometry

- same or greater minimum layer thickness of the housing over the core (including a sheath where used)

- same or smaller stress under mechanical loads

- same or greater diameter of the core

- equivalent housing profile parameters
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le.2

Type test

The composite suspension insulator shall be successfully passed type tests in accordance with the

relevant IEC standard by the following itern:

a) Dry lightning impulse withstand voltage test

b) Wet power-frequency withstand voltage test

The eiectrical type tests are valid, the proposed composite insulator shall have the same characteristics

as following:

- arcing distance

- creepage distance

- shed inclination

- shed diameter

- shed spabiﬁg

c) Damége limit proof test and test of the tightness of thé interface between end fittings and insulatc.ur
housing

The mechanical type tests are .valid, the proposed composite insulator shall have the same

characteristics as following:

III

1e.3

- core-diameter

- method of attachment and coupling design

Testing laboratories

- The design and 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 ISQ/IEC
1'7025 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.
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(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)
- Théi Industrial Standards Institute (TISI)
- Electrical and Electronics Institute {EEI)
- Department of Science Service (DSS)
- Testing Lab-oratory, Electrical Engineering Department, Faculty of Engineering, Chulalongkorn
Univérsity
- Electricity Generating Authority of Thailand (EGAT)
- Metropolitan Electricity Authority (MEA)
- Provincial Eleétn'city Authority (PEA)

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

In case of the foreign manufacturers having experience of more than twenty (20) years in design,
manufacture and sell the composite insulators fof using in system voltages of 115 kV or higher, PEA
will accept design and 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 ref@&l.l_c_e.list,,shall.be..submitteduwitthe-bid*for--considerati'on.“”“" ““““““ -

The bidders or manufacturers who prefer to carry out the type and design tests of the composite
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 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 design and 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 closmg date.

m
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led

Design and Type test reports

The bidders have to submit the design and type test reports and/or design and type test cemﬁcates of

the composite insulators with_the bid, The design and type test repotts/certificates will be sent to
Engineering Department for approval,

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

and design and type test certificates in the following conditions:

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

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

(3) In case the proposed composite 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 composite insulators specified in

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

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

the composite insulators specified in the registra.tidn certificate shall be the same product, type/model

and all ratings as the proposed composite insulators for this bid.

jii]

1f

The-cost-of-all-tests-and-reports-shall b bowiie” by the Bidders/Manunfacturer/Contractor.

Acceptance test

~ The acceptance test shall be accordance with IEC 61109,

PEA reserves the right to have an acceptance test made by PEA’s laboratory or acknowledge

independent testing laboratories.
The cost of all tests and reports shall be borne by the Contractor,

After the tests, the addmonal composite insulators shall be supplied by the Contractor with free of
charge to compensate the samples which are tested in the destructive test with the same amount of the

samples.
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C2 Material and packing data of the composite suspension insulator

The following guarantec performances and details shall be submitted with the bid:

2a Design data and guarantee of the proposed composite insulators:

Mechanical values
- Specified mechanical load (SML), minimum kN
- Routine test load (RTL), minimum kN

Dimensional values
- Leakage distance, minimum mm
- Nominal section length

- minimum mm

- maximum mm

Electrical values
- Wet power-frequency withstand voltage kV, r.m.s.
- Dry lightning impulse withstand voltage kV, peak

End fittings

- Tower (or arm) end fitting . o -

- Line end fitting : -

2c Detailed drawing(s) with dimensions and tolerances in mm

2b Packing details _
- Packing method (shown by drawing), and describe packing materials, details of wood treatment for
rubber 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

- Type of storage facility required (indoor/outdoor)

I
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.Note: ~ Conditions for documentation and consideration

1. The Contractor has to supply documents as follows:

(1) One (1) set of instruction book for installation and maintenance shall be packed together
with each package in English and Thai.

2) Reports of type and design tests and routine tests shall be sent to the Authority, thirty (30)
calendar days before the first shipment, at the following address:

Technical Specification Division
' Engin.eering Department
Provincial Electricity Authority (PEA)
200 Ngam Wong Wan Road, Chatuchak
Bangkok Metropoﬁs 10900
Thailand

2. The Contractor has to guarantee the quality of the composite suspension insulator for three 3)
years commencing from the date PEA receive the composite suspension insulator.
During the guarantee period, the Contractor shall replace the defective composite suspension
insulator for free of chargé or shall pay an amount equal to the exact purchasing value for the
defective quantity of the composite suspension insulator.

3. Delivery time is one of the important factors to be considered.

I
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Critical documents of the proposed composite suspension insulater shall be submitted with fhe bid as follows:

Item. Description of document Confirmation Reference
' - (Page No./folder)
1 Manufacturing experience [ ves L ~o
2 List of routine tests [ ves L No
3 Design and Type test report and/or test certificate or O ves [ No
The copy of previous Purchase order (if any) or Uyes [ No
PEA Product Acceptance certificate (if any) or ] Yes [ No
Product lists ccrtiﬁcate (if any) [ yes [l No
4 Design data and guarahtee of the proposed composite -
L] Yes [ No
insulators
5 | Detailed drawing(s) with dimensions and tolerances in mm | [dves [no
6 Packing details 7 L] Yes [1No

Note: The bidders who do not submit all critical decuments mentioned in the above table with the bid

will be rejected.

III
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Specification No. RINS-003/2561 : COMPOSITE SUSPENSION INSULATORS FOR 115 kV

Page 1 of 2

C3 Schedule of detailed requirement

Invitation to Bid No.: nWa.nan.2-U(an)-012-2566

PEA
Item Material Quantity " Description
Neo. |
1 1030020100 36.510 set(s)| Composite suspension insulator, for 115 kV transmission line, suspension
installation, with;
Specified mechanical load {SML), minimzm 110 kN
Nominal section length 1,100-1,200 mm
2 10300201()3 7,920 set(s) | Composite suspension insulator, for 115 kV transmission line, dead-end

I11

installation, with:
220 kN
1,500-1,600 mm

Specified mechanical Ioad (SML), minimum

Nominal section length

Note :
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All items of the type or design tests shall be conducted or inspected by the acknowledged testing

laboratories/institutes as following; .

(1) Laboratories/institutes which arc members of the Short-circuit Testing Liaisdn (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
accreditatioﬁ of the independent laboratories/institutes shall be submitted with the bid for consideration.

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

- National Metal and Materials Technology C;nter (MTEC)

1I

- Electrical and Electronic Products Testing Center (PTEC)

- Thai Industrial Standards Institute (TISI)

= Electrical and Electronics Institute (EEI)

- Department of Science Service (DSS)

- Testing Laboratory, Electrical Engineén'ng Department, Faculty of Engineering, Chulalongkom
N 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 usiﬁg in equal to or higher than system voltages of the proposed
equipment, PEA will accept type or design test reports conducted by the manufacturer’s laboratory or other
independent laboratories without qualification mentioned in (1) or (2). Documents showing the

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

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

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

within five (5} years counted from the issued date in the test report to the bid closing date,

11
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