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C3 Schedule of detailed requirement 
Invitation to Bid No.: 

 
Item 

PEA 
Material 

No. 

 
Quantity 

 

 
Description 

 

 II 

1 
 
 
 
 
 
 
 
2 
 
 
 
 
 
 
 
3 
 
 
 
 
 
 
 
4 
 
5 
 
6 
 
7 
 

1020150204 
 
 
 
 
 
 
 

1020150207 
 
 
 
 
 
 
 

1020150208 
 
 
 
 
 
 
 
- 
 
- 
 
- 
 
- 
 

 
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

lot 
 

lot 
 

lot 
 

lot 
 

1.1  set(s). Cable termination kit, outdoor type, suitable for using with  
115 kV underground power cable size 800 mm2, with: 
Range of diameter over cable insulation : 67 mm – 73 mm  
Complete with necessary installation materials, installation instructions and 
accessories 
 
1.2  lot(s). Special tools for installation termination kit in item 1.1. (if any) 
 
2.1  set(s). Cable termination kit, outdoor type, suitable for using with  
115 kV underground power cable size 800 mm2, with: 
Range of diameter over cable insulation : 77 mm – 80 mm  
Complete with necessary installation materials, installation instructions and 
accessories 
 
2.2  lot(s). Special tools for installation termination kit in item 2.1. (if any) 
 
3.1  set(s). Cable termination kit, outdoor type, suitable for using with  
115 kV underground power cable size 1,200 mm2, with: 
Range of diameter over cable insulation : 76 mm – 83 mm  
Complete with necessary installation materials, installation instructions and 
accessories 
 
3.2  lot(s). Special tools for installation termination kit in item 3.1. (if any) 
 
Supervision for installation the termination kit in Item 1. 
 
Optional accessories for termination kit in Item 1. 
 
Supervision for installation the termination kit in Item 2. 
 
Optional accessories for termination kit in Item 2. 
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Item 

PEA 
Material 

No. 

 
Quantity 

 

 
Description 

 

 II 

8 
 
9 
 
 
 
 
 
 
 
 
 

- 
 
- 
 
 
 
 
 
 
 
 
 
 
 
 

lot 
 

lot 
 

 
 

 
 

 
 
 
 
 
 
 
 
 

 
 
 

 

Supervision for installation the termination kit in Item 3. 
 
Optional accessories for termination kit in Item 3. 
 
 
 
 
Notes: 
1. The bidder has to quote the unit costs; and portion of each item shall not be 

considered. 
2. The bidder has to quote on the supervision for installation and optional 

accessories (if any) with their lists of quantities and itemized prices; PEA 
reserves the right to purchase on supervision for installation and optional 
accessories by some or all of items, to adjust their quantities, or cancel them. 

3. PEA shall purchase the cable termination kit, special tools (if any), 

supervision for installation and optional accessories from one (1) bidder. 
4. Evaluation and comparison of bid price shall not include supervision for 

installation and optional accessories. 
5. For the products which have never been used in PEA’s system, PEA reserves 

the right to request for the installation demonstration. In case the bidder 
cannot carry out to demonstrate within thirty (30) days after being informed 
by PEA or the installation procedure is not suitable for PEA’s system, the 
bidder’s proposal shall be rejected. However, bidder can initiated PEA for 
the installation demonstration before bid closing date by issuing the official 
letter to the Procurement Department and clearly state the request for 
demonstration and invitation to bid number. 

6. Training course for installation and maintenance the proposed termination 
kits shall be provided by the Contractor for PEA’s personnel. The training 
shall not less than Three (3) days. The training shall be free of charge. 

 
 

 



 
 
 

2.4.3 Surge Arrester 
for 115 kV 
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Invitation to Bid No.: 
 

C Material, equipment, and specifications for 115 kV SURGE ARRESTERS 
 

C1     General material and packing instructions 
 Additional to the general instructions, the following shall be observed: 
 

 1a Scope 
These specifications cover 115 kV surge arresters (Hereinafter called the surge arresters) of non-linear 
metal-oxide resistor type without spark gaps and accessories suitable for outdoor installation in 115 kV 
50 Hz substation and transmission line. 

 

 1b Standards 
The surge arresters shall be designed, manufactured and tested in accordance with the following 
standards: 
 

 Thai Industrial Standards (TIS):  
 TIS 2366-2551 [IEC 60099-4  Metal-oxide surge arresters without gaps for a.c. systems  
 Edition 2.1 (2006-07)]  
 

 or International Electrotechnical Commission (IEC): 
IEC 60099-4: 2009 Surge arresters – Part 4: Metal-oxide surge arresters without gaps for a.c. systems 

 

 And all other relevant standards, unless otherwise specified in these specification.  
PEA will also accept the surge arresters designed, manufactured and tested in accordance with the 
later edition of the above standard. 
 

PEA will also accept the 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 type test report with the additional test report(s) of the 
significant change test item(s) and/or additional test item(s) will be also accepted.  

 

 1c Principal requirement 
1c.1 Design 

The surge arresters shall be of metal oxide type and housing of the arresters shall be silicone rubber. 
Each arrester shall have pressure relieve design for relief internal over-pressure. 
The surge arresters shall be self-supporting base mounted and designed to be mounted on solid hot-dip 
galvanized steel supporting structures provided by PEA. 
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The surge arresters and all associated equipment shall be designed and constructed for outdoor 
installation and operation and shall be capable of continuous operation at the specified ratings under 
the stated site and service conditions. 
 

1c.2 Site and service condition 
The surge arresters shall be suitable for using in tropical climatic area and shall be capable of 
operating at its full ratings under site and service conditions as listed below:  

Seismic activity 0.3g 
Maximum wind speed 100 km/h 
Maximum recorded rainfall 250 mm/day 
Number of days with thunderstorm 100 days/year 
Average rainfall 20 mm/day 
Mean maximum annual relative humidity 94% 
Mean minimum annual relative humidity 79% 
Minimum daily relative humidity 17% 
Maximum temperature of surfaces exposed to sunbeam 80°C 
Mean minimum daily temperature 24°C 
Maximum ambient temperature 40°C (1) 
Minimum ambient temperature 11°C 
Altitude up to 1,000 m above sea level 

 

Note:  (1) According to IEC 62271-1 over 40oC will be possible under special requirement. 
 

1c.3 Ratings and characteristics  
  The surge arresters shall have rating and characteristics as specified in Table 1. 

 

Table 1 
Rating and characteristics of the 115 kV surge arresters  

 
 

Ratings and characteristics Unit Requirement 
Nominal system voltage  kV r.m.s. 115 
Maximum system voltage kV r.m.s. 123 
Rated voltage (Ur) kV r.m.s. 96 
Rated frequency  Hz 50 
Nominal discharge current (In)  kA peak 10 
Maximum residual voltage (Ures) at the nominal 
discharge current 

kV peak 2.85Ur 
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Ratings and characteristics Unit Requirement 
Rated short-circuit current  kA r.m.s. (sym) 50 
High-current impulse withstand  kA peak 100 
Line discharge class - 3 
Minimum long-duration current impulse withstand: 

- current 
- virtual duration of peak 

 
A peak 
μs 

 
500 

2,400 
Minimum energy capacity kJ/kV 7 
Minimum creepage distance between live part to 
ground 

mm 3,810 

Line terminal - 4-hole NEMA pad 
Housing: 

- material 
- colour  

 
- 
- 

 
silicone rubber 

gray 
 

 

 1c.5 Surge counter 
  Surge counter using for recording number of discharges and measuring leakage current of the surge 

arresters shall be provided if required by PEA (See “C3 Schedule of detailed requirement”). 
 

 1c.6 Manufacturer’s experience 
The bidders shall give evidence about long term manufacturing and sale experience of the surge 
arrester’s manufacturer. The manufacturer shall has manufacturing and outside country sale 
experiences of surge arresters used in 115 kV power system or above of at least ten (10) years. 
The bidder shall submit manufacturer’s surge arresters supplying list indicating name and country of 
customers, model of the surge arresters, system voltage and year of delivery.  
 

1d Tests and test reports 
 1d.1 Type tests 

The surge arresters shall be passed type tests in accordance with TIS 2366-2551 or IEC 60099-4: 2009 
by the following test items1): 
(1) Insulation withstand test on the arrester housing 
(2) Residual voltage tests 
(3) Long-duration current impulse withstand tests 
(4) Operating duty tests 
(5) Short-circuit tests 
(6) Internal partial discharge tests 
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(7) Test of the bending moment 
(8) Radio interference voltage (RIV) test 
(9) Weather aging tests2) 
 

In addition, the following test item shall be carried out:  
- Seismic withstand tests in accordance with IEEE 693: 2005 or later edition. Alternatively, 

calculations of the surge arresters withstand capability against seismic action will be also accepted. 
 

Note: 
1) PEA will also accept the surge arresters passed the type tests in accordance with the later edition of the above standard 

which may have a different test items or test procedure comparing with TIS 2366-2551 or IEC 60099-4: 2009. 
2) The duration of the tests shall not be less than 1,000 hours (Test series A). 

 

All items of the type tests shall be conducted or inspected by the acknowledged testing 
laboratories/institutes as following:  
(1) Laboratories/institutes which are members of the Short-circuit Testing Liaison (STL) or 

independent laboratories/institutes which are accredited according to TIS 17025 or ISO/IEC 
17025 with the scope of accreditation covered the relevant test items, standards and equipment. 
The certification and scope of accreditation of the independent laboratories/institutes shall be 
submitted with the bid for consideration. 

(2) Thailand’s national laboratories, institutes, universities and electric utilities, as follows:  
- National Metal and Materials Technology Center (MTEC)  
- Electrical and Electronic Products Testing Center (PTEC)  
- Thai Industrial Standards Institute (TISI)  
- Electrical and Electronics Institute (EEI)  
- Department of Science Service (DSS)  
- Testing Laboratory, Electrical Engineering Department, Faculty of Engineering, Chulalongkorn 

University  
- Electricity Generating Authority of Thailand (EGAT)  
- Metropolitan Electricity Authority (MEA)  
- Provincial Electricity Authority (PEA)  
- Other laboratories, institutes, universities or electric utilities approved by PEA 

 

In case of the foreign manufacturers have experience of more than twenty (20) years in design, 
manufacture and sell the surge arresters with silicone rubber housing for using in system voltages of 
115 kV or higher, 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. 
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The bidders or manufacturers who prefer to carry out the type tests of the surge arresters 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 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 type test report shall be submitted with the bid. 
 

PEA will also accept other documents instead of the type test reports and type test certificates in the 
following conditions: 
(1) In case the proposed surge arrester has been supplied to PEA and get the order from PEA’s 

Procurement Department or Substation Work Department or Transmission and Distribution 
System Work Department (from PEA’s head office), the Purchase Order (PO) or contact with Bill 
of Quantities (BOQ) can be submitted, or   

(2) In case the proposed surge arrester 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 surge arrester 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), (2) and (3) shall be proved that the surge arrester specified in the 
PO or BOQ or registration certificate shall be the same product, type/model and all ratings as the 
proposed surge arrester for this bid. 
 

The cost of all tests and reports shall be borne by the bidders/manufacturers/contractor. 
 

1d.2 Routine tests 
(1) The surge arresters shall be passed the routine tests in accordance with TIS 2366-2551 or IEC 

60099-4: 2009 at least the following test items1): 
(a) Measurement of reference voltage 
(b) Residual voltage test 
(c) Internal partial discharge test 
 

Note: 
1) PEA will also accept the surge arresters passed the routine tests in accordance with the later edition of the above 

standard which may have a different test items or test procedure comparing with TIS 2366-2551 or IEC 60099-4: 
2009. 
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(2) The surge counter shall be passed the routine tests in accordance with the relevant standard at 
least the following test items : 
(a) Surge counting device test 
(b) Leakage current meter test 

 The list of the routine test shall be submitted with the bid 

 

1e Packing 
Each set of the surge arresters including all accessories shall be packed in a suitable package. 
The packages of the same item shall be packed in seaworthy wooden case(s) to avoid damage during 
transportation; or the packages of the same item shall be packed in suitable package(s) for delivery by 
container.  
Each wooden case(s) shall be strong enough for stacking over with at least another one. 
If the wooden case(s) is made of rubber wood (Yang-para or Hevea brasiliensis), the wooden parts 
shall be treated with wood preservative.  
The details of wood treatment shall be described. 
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C2 Material and packing data shall be submitted with the bid 
 The bidder has to submit the following data and details of 115 kV surge arrester and accessories.  
 

 2a Critical document of the 115 kV surge arresters (See page 11 of 11) 
 

 2b Design data and guarantee of the 115 kV surge arresters 
 (See page 9 of 11 to page 10 of 11) 
 

 2c Drawing of 115 kV surge arresters including all accessories with main dimensions in mm 
 

 2d Detail of the 115 kV surge arresters 
- Manufacturer’s name/country of origin  
- Catalogue 
- Test certifications 
- Specifications of materials used for the component parts  
- Detailed drawing(s) with dimensions and tolerances in mm 
- Details about working of metal-oxide  
- List of routine test 

 

2e Specification of materials for the associated component 
 

2f Packing details 
Packing method (shown by drawing(s), and describe packing materials)  
Number of sets in each package (one)  
Dimensions of each package in cm  
Gross weight of each package in kg  
Net weight of each package in kg  
Number of packages  
Type of storage facility required (indoor/outdoor) 
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Note: Conditions for documentation and consideration 
The Contractor has to supply documents as follows: 

(1) Three (3) sets of instruction books for the transportation, storage, installation, operation and 
maintenance shall be packed together with each package in English and/or Thai. 

(2) Three (3) sets of test reports of type tests and routine tests of the proposed 115 kV surge 
arresters shall be send to the Authority, before shipment, at the following address: 

 

Substation Construction Division 
Provincial Electricity Authority 

200 Ngam Wong Wan Road, Chatuchak 
Bangkok Metropolis 10900 Thailand 
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Design data and guarantee of the 115 kV surge arresters 
 

1. 115 kV Surge arresters  
Item………………… 

Description Unit Required Data Proposed data 
Manufacturer - -  
Manufacturer’s type/model  - -  
Standards - TIS 2366-2551 or 

IEC 60099-4: 2009 
 

Type tested YES/NO YES  
Type test certificates or report, reference number - -  
Manufacturing and sale experience of the manufacturer YEARS  10  
Rated voltage (Ur) kV r.m.s. 96  
Continuous operating voltage (Uc) kV r.m.s. -  
Rated frequency Hz 50  
Nominal discharge current (In)  kA peak 10  
Maximum residual voltage (Ures) at the nominal 
discharge current 

kV peak 2.85Ur  

Rated short-circuit current  kA r.m.s. 
(sym) 

50  

High-current impulse withstand kA peak 100  
Line discharge class - 3  
Minimum long-duration current impulse withstand: 

- current 
- virtual duration of peak 

 
A peak 
μs 

 
500 

2,400 

 

Minimum energy capacity kJ/kV 7  
Minimum creepage distance between live part to ground mm 3,810  
Line terminal - 4-hole NEMA pad  
Housing: 

- material 
- colour  

 
- 
- 

 
silicone rubber 

gray 

 

Seismic withstand tests/calculations - 0.3g  
Overall dimensions of arrester as per  
Drawing No:…….……………………………………. 

- length 

- 
 

mm 

- 
 
- 
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Description Unit Required Data Proposed data 
- width 
- height 

mm 
mm 

- 
- 

Surge counter with leakage current indicator YES/NO (If required by 
PEA) 

 

Weight of one surge arrester including accessories kg -  
 

2. Surge counters (If required by PEA)  
Item…………………… 

Description Unit Required Data Proposed data 
Manufacturer - -  
Manufacturer’s type/model  - -  
Display for leakage current measurement - Build-in analog 

or digital display 
 

Display for recording the number of surge arrester 
discharges 

digits  6  

Minimum counting current (8/20 μs) A peak  200  
Measuring range of leakage current mA 0.1 to 50  
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 Critical documents of the proposed 115 kV surge arresters 
 

Item Required documents Proposed technical 
document 

Reference document 
(Page/Item) 

1 Type test reports with detail of testing laboratories/institutes or □ Yes            □ No  
The copy of previous Purchase Order (PO) or Contact with 
Bill of Quantities (BOQ), or 

□ Yes            □ No  

PEA Product Acceptance registration certificate, or □ Yes            □ No  
Product lists registration certificate □ Yes            □ No  

2 List of routine test □ Yes            □ No  
3 Design data and guarantee of the proposed 115 kV surge 

arresters (Page 9 and 10) 
□ Yes            □ No  

4 Catalogue(s) of  the 115 kV surge arresters and all associated 
equipment 

□ Yes            □ No  

5 Specification of materials for the associated component □ Yes            □ No  
6 Drawing(s)  □ Yes            □ No  
7 Packing details □ Yes            □ No  

Note: 
The proposal without the critical documents will be reject. 
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Invitation to Bid No.: 

Item 
PEA 

Material 
No. 

Quantity Description 

 1 
 
 
 
 
 
 
 
 
 
 
 

 

 
2 
 
 
 
 
 
 
 
 
 
 

 

- 
1040000205 

 
1040000203 

 
 
 
 
 
 
 
 
 

 
1040000205 

 
 
 
 
 
 
 
 
 
 

 
 

set(s) 
 
 
 
 
 
 

 
 
 
 
 

 

 
set(s) 

 
 
 
 
 
 
 
 
 
 
 

 

115 kV Surge arresters with surge counter, with: 
1.1  Surge arresters, for 115 kV system, metal oxide type, silicone rubber 

housing, single-pole, self-supporting, base-mounted. 
1.2  Surge counter, for recording number of discharges and measuring 

leakage current of the surge arresters, outdoor type, suitable for using 
with the 115 kV surge arrester, with: 
Display: 
-  for number of discharge  : not less than 6 digits 
-  for leakage current measurement  : built-in analog or digital display 
Minimum counting current (8/20 μs)  : not more than 200 A peak 
Measuring range of leakage current  : 0.1 to 50 mA, or better 
Complete with line terminal connector, earth terminal connector, 
instruction manual and accessories. 
 

Surge arresters, for 115 kV system, metal oxide type, silicone rubber 
housing, single-pole, self-supporting, base-mounted. 
 
Note: 
The bidders have to submit the sufficient references describing the previous 
experience of the suppliers (e.g. list of supply of equipment and/or materials 
having the same or similar design as proposed, field experience, the 
registration of TISI, the copies of license, and/or the inspection to supplier’s 
factory by PEA’s inspectors, etc.) to the satisfaction of PEA. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

2.4.4 Sheath Voltage 
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2.4.5 Insulator 
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Invitation to Bid No.: 
 

C Material, equipment, and specifications for LINE POST TYPE INSULATORS FOR 115 kV 
TRANSMISSION LINE  

 

C1 General material and packing instructions  
 In addition to the general instructions, the following shall be observed: 
 

 1a Scope 
 These specifications cover Line Post Type Insulators for 115 kV Transmission Line. 
 

 1b Standards  
 The insulators shall be manufactured and tested in accordance with the following standard: 
 

 American National Standards Institute (ANSI) 
ANSI/NEMA C29.7-2015 Wet-Process Porcelain Insulators - High-Voltage Line-Post Type 
And all other relevant standards, unless otherwise specified in these specifications.  

 

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

PEA will also accept the design 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 design test report with the additional test report(s) of the 
significant change test item(s) and/or additional test item(s) will be also accepted.  

 

1c Principal requirement 
1c.1 Service conditions and installation 
 The insulators shall be designed and constructed for outdoor installation, and suitable for operation 

under the following conditions:  
  Altitude : up to 1,000 m above sea level 
  Ambient air temperature : up to 50 OC 
  Average relative humidity in any one year : up to 94% 
    Climatic condition : tropical climate 
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1c.2 General  
 The insulators shall be made of good commercial-grade wet-process porcelain only. The porcelain 

surface of the shells that will expose after assembly shall be glazed. The color of the glaze shall be 
brown. The entire surface shall be relatively smooth and free of imperfections.  

 Metal parts shall be made of a good commercial grade of malleable iron, ductile iron, steel or 
aluminum.     

 Ferrous parts, other than stainless steel, shall be galvanized in accordance with ASTM A153 or 
equivalent.  

 

1c.3 Ratings and characteristics 
 The insulators shall have ratings and characteristics as specified in Table 1. 

 

Table 1 
Ratings and characteristics of 115 kV line post type insulators 

 

Ratings and characteristics Unit Requirement 
Base type  Threaded base type Gain base type 
Dimensional values 
- Leakage distance, minimum 
- Dry arcing distance, minimum 

 
mm 
mm 

 
2,920 
1,175 

Mechanical values 
- Cantilever strength, minimum 

 
kN (lb) 

 
6.67 (1,500) 

 
12.5 (2,800) 

Electrical values 
- Low-frequency dry flashover voltage  
- Low-frequency wet flashover voltage  
- Critical impulse flashover voltage – Positive 

 
kV, r.m.s. 
kV, r.m.s. 
kV, peak 

 
435 
390 
695 

Radio-influence voltage 
- Low-frequency voltage  
- Maximum RIV at 1,000 kHz 

 
kV, r.m.s. 
V 

 
73 

200 
 

1c.4 Marking 
 Each insulator shall be clearly and indelibly marked, at least, as follows:  

- Manufacturer’s name or trademark 
- Year of manufacturer 
- Others according to manufacturer's design 
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1d Packing 
 Each item of the insulators 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 shall be described. 
 Plastic foam shall not be accepted. 
 

1e Tests and test reports 
1e.1 Design tests and Quality conformance tests 

The proposed insulators shall be passed all items of the design tests and quality conformance tests in 
accordance with ANSI/NEMA as follows:  
(1) Visual and Dimensional tests 
(2) Porosity test 
(3) Galvanizing test 
(4) Cantilever-Strength test 
(5) Low-Frequency Dry Flashover Test  
(6) Low-frequency wet flashover voltage  
(7) Critical impulse flashover voltage – Positive 
(8) Radio-influence voltage test 
(9) Thermal shock test 
 

The design tests and quality conformance tests shall be conducted or inspected by the acknowledged 
testing laboratories/institutes as following: 
(1) Laboratories/institutes which are members of the Short-circuit Testing Liaison (STL) or 

independent laboratories/institutes which are accredited according to TIS 17025 or ISO/IEC 
17025 with the scope of accreditation covered the relevant test items, standards and equipment. 
The certification and scope of accreditation of the independent laboratories/institutes shall be 
submitted with the bid for consideration.  

(2) Thailand’s national laboratories, institutes, universities and electric utilities, as follows:  
- National Metal and Materials Technology Center (MTEC) 
- Electrical and Electronic Products Testing Center (PTEC) 
- Thai Industrial Standards Institute (TISI) 
- Electrical and Electronics Institute (EEI) 
- Department of Science Service (DSS) 
- Testing Laboratory, Electrical Engineering Department, Faculty of Engineering, Chulalongkorn 

University 
- Electricity Generating Authority of Thailand (EGAT) 
- Metropolitan Electricity Authority (MEA) 
- Provincial Electricity Authority (PEA) 
- Other laboratories, institutes, universities or electric utilities approved by PEA  
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In case of the foreign manufacturers have experience of more than twenty (20) years in design, 
manufacture and sell the insulators, PEA will except design tests and quality conformance tests 
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 design tests and quality conformance tests of 
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 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 tests and quality conformance tests 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 tests and quality conformance tests reports of the proposed 
insulators with the bid.  
 

PEA will also accept other documents or other conditions instead of the design tests and quality 
conformance tests reports in the following conditions: 
(1) In case the proposed insulators has been supplied to PEA and get the order from PEA’s Procurement 

Department or Substation Work Department or Transmission and Distribution System Work 
Department (from PEA’s head office), the Purchase Order (PO) or contract with List of supplier or 
Proposal form can be submitted with the bid, 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 submitted with the bid, 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 with the 
bid instead    

 

However the document in all above conditions 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.  
 

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

1e.2 Routine tests 
The Insulators shall be passed the manufacturer’s standard routine tests, and also passed all items of 
the routine tests in accordance with ANSI C29.7  
The list of routine tests shall be submitted with the bid. 
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C2 Material and packing data shall be submitted with the bid 
 

 2a Critical documents of the proposed insulators (see Table 2)  

 

 2b Technical proposals for the proposed insulators  
 

Rating and characteristics Unit Threaded base type Gain base type 

Dimensional values 
- Leakage distance, minimum 
- Dry arcing distance, minimum 

 
mm 
mm 

 

Mechanical values 
- Cantilever strength, minimum  

 
kN (lb) 

  

Electrical values 
- Low-frequency dry flashover voltage  
- Low-frequency wet flashover voltage  
- Critical impulse flashover voltage – Positive 

 
kV, r.m.s. 
kV, r.m.s. 
kV, peak 

 

Radio-influence voltage 
- Low-frequency voltage  
- Maximum RIV at 1,000 kHz 

 
kV, r.m.s. 
V 

 

 

 2c Catalogue and detailed drawing(s) with dimensions in mm 
 

 2d Packing details 
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Table 2  

Critical documents of the proposed line post insulators 
 

Item Description of document Confirmation 
Reference 

(Page No./folder) 
1 The list of routine tests   Yes      No  
2 
 

Design tests and quality conformance tests reports with detail 
of testing laboratories/institutes or 

 Yes      No 
 

The copy previous Purchase Order (PO) or contract with list of 
supplier or proposal form, or  

 Yes      No 
 

PEA product acceptance registration certificate, or  Yes      No  
Product list registration certificate  Yes      No  

3 Technical proposals for the proposed insulators, see 2b  Yes      No  
4 Catalogue and detailed drawing(s)   Yes      No  
5 Packing details  Yes      No  
 

Note: The bidders who do not submit all critical documents mentioned in the above table with the bid will be rejected. 
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C3 Schedule of detailed requirement 

Invitation to Bid No.: 

Item 
PEA 

Material 
No. 

Quantity Description 

 1 

 

 

 

 

 

 

 

2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

- 

1030010204 

 

 

 

1020570106 

 

 

- 

1030010205 

 

 

1020570106 

 

1020570107 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

set(s) 

 

 

 

 

 

 

 

set(s) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Insulator assembly, consisting of: 

1.1  1 pc. Line post type Insulator for 115 kV double conductor transmission 

line, horizontal clamp top, threaded base type (see enclosed 

Drawing No. SB2-015/63003 Page 1 of 3), completed with long 

stud and hardware  

1.2  2 pc. Clamp, top type for insulator in 1.1 suitable for AAC conductor size 

400 mm2 (see enclosed Drawing No. SB2-015/63003 Page 2 of 3)    

 

Insulator assembly, consisting of: 

2.1  1 pc. Line post type Insulator for 115 kV double conductor transmission 

line, horizontal clamp top, gain base type (see enclosed Drawing 

No. SB2-015/63003 Page 1 of 3)  

2.2  2 pc. Clamp, top type for insulator in 2.1 suitable for AAC conductor size 

400 mm2 (see enclosed Drawing No. SB2-015/63003 Page 2 of 3)   

2.3  1 pc. Bracket and accessories for insulator in 2.1 (see enclosed Drawing 

No. SB2-015/63003 Page 3 of 3)   

   
Note:  
Enclosed Drawing No. SB2-015/63003  
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Invitation�to�Bid�No.:�
�

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� later� edition� of� the� above�
standards.��
�

PEA�will� also� accept� the�design� and� 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�design�and�type�test�report�with�the�additional�
test�report(s)�of�the�significant�change�test�item(s)�and/or�additional�test�item(s)�will�be�also�accepted.��

�

1c� Principal�requirement�
1c.1� Service�conditions�and�installation�
� The� composite� suspension� insulator� shall� be� designed� and� constructed� for� outdoor� installation,� and�

suitable�for�operation�under�the�following�conditions:��
� � Altitude� :� up�to�1,000�m�above�sea�level�
� � Ambient�air�temperature� :� up�to�50OC�
� � Average�relative�humidity�in�any�one�year� :� up�to�94%�
��� � Climatic�condition� :� tropical�climate�
�

1c.2� Constructional�requirements�
The� composite� suspension� insulator� shall� consist� of� a� core,� housing� (sheath),�weather� sheds� (sheds)�
and�metal�end�fittings.�
�
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1c.2.1� Core�
� The�core�of�the�insulator�shall�be�fiberglass�reinforced�resin�rod�of�high�strength�and�resistant�against�

acid�attacks.�
�

1c.2.2� 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.�
�

1c.2.3� Weather�sheds�(sheds)�
� The�sheds�shall�be�of�uniform�or�alternating�diameters.�Smooth�or�under�ribbed�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).�

�

1c.2.4� 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�elasticity.��
� �

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

1c.3� Characteristics�
� The�composite�suspension�insulator�shall�have�the�following�characteristics:�
�

Characteristics� Unit�
Suspension�
installation�

Dead-end�
installation�

Dead-end�
installation�

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

�
kN�
kN�

�
110�
55�

�
110�
55�

�
220�
110�

Dimensional�values�
-� Leakage�distance,�minimum�
-� Nominal�section�length�
-� minimum�
-� maximum�

�
mm�
�

mm�
mm�

�
3,810�
�

1,100�
1,200�

�
3,810�
�

1,500�
1,600�

�
3,810�
�

1,500�
1,600�

Electrical�values�
-� Wet�power-frequency�withstand�voltage�
-� Dry�lightning�impulse�withstand�voltage�

�
kV,�r.m.s.�
kV,�peak�

�
230�
550�

�
230�
550�

�
230�
550�

End�fittings�
-� Tower�(or�arm)�end�fitting�
�
-� Line�end�fitting�

�
-�
�
-�

�
Y-Clevis�with�bolt,�
�nut�and�cotter�pin�
Ball�(ANSI�52-5)�

�
Y-Clevis�with�bolt,�
nut�and�cotter�pin�
Ball�(ANSI�52-11)��
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1c.4� Manufacturing�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�using�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�year�of�delivery�with�the�bid.��

�

1c.5� Marking�
� Each�composite�suspension�insulator�shall�be�clearly�and�indelibly�marked�as�follows:�

-� Manufacturer’s�name�or�trademark�
-� Year�of�manufacturer�
-� Specified�mechanical�load�
-� Routine�test�load�(identified�by�the�word�“RTL”)�
-� PEA’s�contract�number�
�

1c.6� 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.�
� �

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�shall�be�described.�

�

� Plastic�foam�shall�not�be�accepted.�
�
�
�
�
�
�
�
�
�
�
�
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1e� 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�
�

1e.1� Design�test�

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

relevant�IEC�standard�by�the�following�item:�

a)� Sudden�load�release�pre-stressing�

b)� Thermal-mechanical�pre-stressing�

c)� Water�immersion�pre-stressing�

d)� Verification�tests�

e)� Visual�examination��

f)� Steep-front�impulse�voltage�test��

g)� Dry�power-frequency�voltage�test�

h)� Hardness�test�

i)� Accelerated�weathering�test�

j)� Tracking�and�erosion�test�

k)� Flammability�test�

l)� Dye�penetration�test�

m)�Water�diffusion�test�

n)� Determination�of�the�average�failing�load�of�the�core�of�the�assembled�insulator�

o)� Control�of�the�slope�of�the�strength-time�curve�of�the�insulator�

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

-� 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�
�



PROVINCIAL�ELECTRICITY�AUTHORITY�
TECHNICAL�SPECIFICATION�DIVISION�

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� Page�5�of����
�

�

III�

1e.2� Type�test��

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

relevant�IEC�standard�by�the�following�item:�

a)� Dry�lightning�impulse�withstand�voltage�test�

b)� Wet�power-frequency�withstand�voltage�test�

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

as�following:�

-�arcing�distance�

-�creepage�distance�

-�shed�inclination�

-�shed�diameter��

-�shed�spacing�

c)� Damage�limit�proof�test�and�test�of�the�tightness�of�the�interface�between�end�fittings�and�insulator�

housing�

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

characteristics�as�following:�

-�maximum�SML�

-�core�diameter�

-�method�of�attachment�and�coupling�design�
�

1e.3� 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� 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.�

�

�

�
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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)�

-�Thai�Industrial�Standards�Institute�(TISI)�

-�Electrical�and�Electronics�Institute�(EEI)�

-�Department�of�Science�Service�(DSS)�

-�Testing�Laboratory,�Electrical�Engineering�Department,�Faculty�of�Engineering,�Chulalongkorn�

University�

-�Electricity�Generating�Authority�of�Thailand�(EGAT)�

-�Metropolitan�Electricity�Authority�(MEA)�

-�Provincial�Electricity�Authority�(PEA)�

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

In� case� of� the� foreign� manufacturers� having� experience� of� more� than� twenty� (20)� years� in� design,�
manufacture�and�sell�the�composite�insulators�for�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�reference�list�shall�be�submitted�with�the�bid�for�consideration.�
�

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�closing�date.�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
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1e.4� Design�and�Type�test�reports�
The�bidders�have�to�submit� the�design�and�type�test�reports�and/or�design�and� type�test�certificates�of�
the� composite� insulators� with� the� bid.� The� design� and� type� test� reports/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�registration�certificate�shall�be�the�same�product,�type/model�
and�all�ratings�as�the�proposed�composite�insulators�for�this�bid.�

�

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

�
1f� 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� additional� 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�guarantee�performances�and�details�shall�be�submitted�with�the�bid:�
�

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

Characteristics� Unit�
Proposed�data�

Suspension�
installation�

Dead-end�
installation�

Dead-end�
installation�

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

�
kN�
kN�

� � �

Dimensional�values�
-� Leakage�distance,�minimum�
-� Nominal�section�length�
-� minimum�
-� maximum�

�
mm�
�

mm�
mm�

� � �

Electrical�values�
-� Wet�power-frequency�withstand�voltage��
-� Dry�lightning�impulse�withstand�voltage�

�
kV,�r.m.s.�
kV,�peak�

� � �

End�fittings�
-� Tower�(or�arm)�end�fitting�
-� 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�m3�
-�Gross�weight�of�each�package�in�kg��
-�Net�weight�of�each�package�in�kg��
-�Number�of�packages�
-�Type�of�storage�facility�required�(indoor/outdoor)�
�

�

�
�
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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�
Engineering�Department�

Provincial�Electricity�Authority�(PEA)�
200�Ngam�Wong�Wan�Road,�Chatuchak�

Bangkok�Metropolis�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� charge� 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.�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
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Critical�documents�of�the�proposed�composite�suspension�insulator�shall�be�submitted�with�the�bid�as�follows:�
�

Item� Description�of�document� Confirmation� Reference�
(Page�No./folder)�

1� Manufacturing�experience� ฃ�Yes�����ฃ�No� �
2� List�of�routine�tests� ฃ�Yes�����ฃ�No� �

3� Design�and�Type�test�report�and/or�test�certificate�or�� ฃ�Yes�����ฃ�No� �
The�copy�of�previous�Purchase�order�(if�any)�or� ฃ�Yes�����ฃ�No� �
PEA�Product�Acceptance�certificate�(if�any)�or� ฃ�Yes�����ฃ�No� �
Product�lists�certificate�(if�any)� ฃ�Yes�����ฃ�No� �

4� Design�data�and�guarantee�of�the�proposed�composite�
insulators��

ฃ�Yes�����ฃ�No�
�

5� Detailed�drawing(s)�with�dimensions�and�tolerances�in�mm� ฃ�Yes�����ฃ�No� �
6� Packing�details� ฃ�Yes�����ฃ�No� �

�

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

will�be�rejected.��
�
�
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Item�
PEA�

Material�
No.�

Quantity� Description�

� 1�

�

�

�

�

2�

�

�

�

�

3�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

1030020100�

�

�

�

�

1030020101�

�

�

�

�

1030020103�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
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set(s)�

�

�

�

�

set(s)�

�

�

�

�

set(s)�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

Composite� suspension� insulator,� for� 115� kV� transmission� line,� suspension�

installation,�with:�

Specified�mechanical�load�(SML),�minimum� :� 110�kN�

Nominal�section�length� � � :� 1,100-1,200�mm�

�

Composite� suspension� insulator,� for� 115� kV� transmission� line,� dead-end�

installation,�with:�

Specified�mechanical�load�(SML),�minimum� :� 110�kN�

Nominal�section�length� � � :� 1,500-1,600�mm�

�

Composite� suspension� insulator,� for� 115� kV� transmission� line,� dead-end�

installation,�with:�

Specified�mechanical�load�(SML),�minimum� :� 220�kN�

Nominal�section�length� � � :� 1,500-1,600�mm�

�

�

�

�

�

�
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Invitation to Bid No.:  
 

C Material, equipment, and specifications for PREFORMED ARMOR GRIP SUSPENSION (AGS) 
C1 General material and packing instructions 
 Additional to the general instructions, the following shall be observed: 

   1a Scope 
 These specifications cover Preformed Armor Grip Suspension (AGS) for 115 kV overhead line constructions. 

   1b Standards 
The Preformed Armor Grip Suspension (AGS) shall be made of heat-treated aluminium-alloy Designation 
6061 manufactured and tested in accordance with following standards: 

 American Society for Testing and Materials (ASTM): 
ASTM B 211-2009 Aluminum and Aluminum-Alloy Bar, Rod, and Wire 

Or Australian/New Zealand Standard: 
AS/NZS 1865-1997 Aluminium and aluminium alloys-Drawn wire, rod, bar and strip 
 

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

   1c Principal requirement 
   1c.1 Characteristic, material and component  

The Preformed Armor Grip Suspension (AGS) shall be preformed that they are suitable for right hand lay 
bare conductors and shall have characteristics as specified in Table 1. 

Table 1  
Preformed Armor Grip Suspension (AGS) characteristics 

 

Characteristics Unit Requirement 
Range of conductor diameter  
(For supporting of aluminum conductors size 400 mm2) 

mm 25.39 - 25.91 

Number of rods per set - 11 or 12 
Diameter of each rod 
- 11 rods per set 
- 12 rods per set 

 
mm 
mm 

 
7.87  0.1 
7.62  0.1 

Overall length mm not less than 2,030 
Minimum failing load kgf not less than 11,340 
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The AGS clamp body and strap shall be made from high-strength aluminium alloy. The clamp body shall 
be designed so as to maximize heat dissipation from the AGS assembly.  The AGS manufactured by sand 
casting process shall not be accepted. 
The AGS preformed rods shall be rounded end at the end of each rod and center mark with color code.  
The AGS insert shall be made of neoprene, suitable for resistance to ozone attack, weathering, high and low 
temperature variations, and compression stress. The AGS insert shall have an aluminum stiffener embedded 
inside. One set of the AGS shall be consisted of 2 pieces of AGS insert. 

Bolt, lock washer and lock nuts shall be hot-dip galvanized or zinc flake coated steel, and thread diameter 
equals         inches or 16 mm (M16) with tolerance ± 0.7 mm.   
All ferrous metal parts shall be hot-dip galvanized or zinc flake coated, and split pin shall be stainless steel.  
The clamp body shall be able to assembly with clevis eye which has eye depth 1      inches suitable for 
connecting with 52-3 and 52-8 suspension insulator. 

   1c.2 Sample 
In case the samples are requested by PEA’s bidding committee, the bidders have to supply at least one 
(1) sample of the proposed AGS within fifteen (15) calendar days. The bidders who cannot supply the 
samples shall be rejected. 
PEA reserves the right to test the sample according to PEA’s testing procedure. In case of the failing test 
results, the bidders shall be rejected. The samples will not be returned. 

1d Packing 
 Each item shall be packed separately in sets or pieces in suitable packages, preferably 100 sets or pieces 

per package. 

1e Test and test reports 
 1e.1 Type tests 

The AGS shall have successfully passed the type tests as the following items; 
(1) Visual examination 
 A visual examination of all fitting samples selected for testing shall be carried out to ascertain 

conformity of the fittings, in all essential respects, with the manufacturer’s drawings.  
(2) Dimensional and material verification 
 Verification of the dimensions and materials of all AGS samples selected for testing shall be carried 

out to ensure that the fittings are within the dimensional tolerances stated on the manufacturer’s 
drawings. 

 Verification of materials shall normally be carried out by inspection of the manufacturer’s 
documentation relative to material purchasing specifications, certificates of conformity or other quality 
documentation. The material verification may include tests appropriate to the material specification. 

1 
16 

5 
8 
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(3) Hot-dip galvanizing or zinc flake coating 
 Tests on the hot-dip galvanized coating or zinc flake coating on all fitting samples selected for 

testing shall be carried out in accordance ASTM A153 or ISO 1461 or ISO 10683 for all ferrous 
metal parts.   

(4) Assembly test 
 The AGS shall be able to assembly with the aluminum conductors size 400 mm2 (diameter range 

25.39-25.91 mm) without problem. 
(5) Minimum failing load test (Ultimate tensile strength test)  

The AGS with the armor rods shall be assembled in accordance with the manufacturer’s instructions 
using mandrels on the test rig. A tensile force shall be applied and increased steadily until the fitting 
breaks or separates from the mandrel. The direction of force shall be shown in Figure 1 and the 
failing load in each direction recorded. The failing load shall be not less than 11,340 kgf. 

 

 
 

Figure 1   
Load direction for minimum failing load 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. 
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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) 
- Thai Industrial Standards Institute (TISI) 
- Electrical and Electronics Institute (EEI) 
- Department of Science Service (DSS) 
- Testing Laboratory, Electrical Engineering Department, Faculty of Engineering, Chulalongkorn 

University 
- Electricity Generating Authority of Thailand (EGAT) 
- Metropolitan Electricity Authority (MEA) 
- Provincial Electricity Authority (PEA) 
- Other laboratories, institutes, universities or electric utilities approved by PEA 

 

In case of the foreign manufacturers having experience of more than twenty (20) years in design, 
manufacture and sell the AGS, 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 AGS with the laboratories or 
by manufacturer himself 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 cost of all tests and reports shall be borne by the Contractor. 
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1e.2 Acceptance tests 

The proposed AGS shall be passed the acceptance tests which same test items and same procedures as 
the type tests specified in 1e.1 Type tests.  
The number of samples for the acceptance tests is specified in Table 2. 

 

Table 2 
Number of samples for acceptance tests 

 

Number of AGS per lot 
(pieces) 

Number of test sample 
(pieces) 

less than 500 3 
501 to 1,000 4 

more than 1,000 5 
 
The all samples shall be passed the tests. 
The AGS manufacturer shall have a facility for testing all test items of the above acceptance tests. 
The costs of all tests and reports shall be borne by the Contractor. 
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C2 Material and packing data to be given by bidder 
 The bidders have to submit the following details with the bid: 
 

 2a The following details shall be submitted: 
 Catalogues and/or drawings with dimensions in mm  
 Manufacturer’s name or trade-mark 
 Materials of the AGS 
 Diameter range in mm of conductor for which the AGS are designed 
 Colour code 
 Number of rods per set of the AGS 
 Diameter of rods in mm 
 Minimum failing load in kgf 
 

2b Type test reports  

2c Test certification for Aluminium-alloy Designation 6061 
 

2d Packing details 
 Packing method 
 Number of sets or pieces in each package 
 Dimensions of each package in cm  
 Volume of each package in m3  
 Gross weight of each package in kg  
 Net weight of each package in kg  
 Number of packages 
 
 



PROVINCIAL ELECTRICITY AUTHORITY 
TECHNICAL SPECIFICATION DIVISION 

PREFORMED ARMOR GRIP SUSPENSION (AGS) 
Specification No. RCBL-056/2559 Approved date:  Rev. No. : - Form No. 12-3.1 Page 1 of 1 

 

II 

Required document for technical evaluation 

Critical documents which have to submit with the bid 
(Please fill/check the boxes in each item.) 

Item Description of document Confirmation Reference 
(Page No./folder) 

1 The type/design test report   Yes      No  
2 Test certification for Aluminium-alloy Designation 6061  Yes      No  
3 Catalogues and/or drawings with dimensions  Yes      No  
4 Packing detail  Yes      No  
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Item 

PEA 
Material 

No. 

 
Quantity 

 

 
Description 

 

 II 

1 1020230001 set(s) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Preformed Armor Grip Suspension (AGS), for supporting of aluminium 
conductors size 400 mm2 (diameter range 25.39 mm -25.91 mm). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 
 
 

2.5 แบบมาตรฐาน 
อุปกรณไฟฟา (แรงต่ำ) 

  



 
 
 

Underground Cable (CV) 
  



PROVINCIAL ELECTRICITY AUTHORITY 
POWER SYSTEM STANDARD DIVISION 

UNDERGROUND POWER CABLES OF RATED VOLTAGE 0.6/1 kV 
Specification No. RCBL-043/2554 Approved date :    23-พ.ค.-2554 Rev. No. : 2 Form No. 04-6.5 Page 1 of 7 

 

II 

 

Invitation to Bid No.: 

C Material equipment, and specifications for UNDERGROUND POWER CABLES OF 
RATED VOLTAGE 0.6/1 kV 

C1 General material and packing instructions 
Additional to the general instructions, the following shall be observed : 

 1a Scope 
These specifications cover 0.6/1 kV single-core underground power cables with copper conductor, 
cross-linked polyethylene (XLPE) insulation, and polyethylene (PE) sheath . 

 1b Standard 
The cable shall be manufactured and tested in accordance with the latest edition of the following 
standards: 
TIS 2143 [IEC 60502-1 Ed.1 : Power cables with extruded insulation and their accessories for 

(1997-04) Amendment 1(1998-05),   rated voltages from 1 kV (Um = 1.2 kV) up to 30 kV (Um = 36 kV) 
IEC 60502-2 Ed.1.1(1998-11),     
IEC 60502-4 Ed.1(1997-03)]   

TIS 2427 : Conductors of insulated cables 
and all other relevant standard, unless otherwise specified in these specifications. 
PEA will accept the type tests 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 tests report which was carried out according to previous standard/edition for a 
period of 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).    
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 1c Principal requirement 
 1c.1 General  

The underground power cables shall be designed, constructed, and installed for operation under 
the following conditions.  
System voltage : 3-phase, 600 V 
Rated frequency : 50 Hz  
Conductor temperature   

for normal operation : continuously 90oC 
for short-circuit condition : 250oC 

 1c.2 Construction 
The construction of the underground power cables shall be according to the following 
requirements and technical data as shown in Table 1. 
1. Conductor 

The conductor shall be plain annealed copper and compact round concentric lay stranded 
construction conformable to TIS 2427. 

2. Insulation 
The insulation shall be unfilled, no carbon black, cross-linked polyethylene (XLPE) whose 
properties meet electrical requirements specified in column 5 of Table 13, mechanical 
requirements in column 8 of Table 15 and particular requirements in column 5 of Table 19 of 
TIS 2143 [IEC 60502-1 Ed.1 (1997-04).  The insulation shall be able to be peeled off easily, 
without leaving any residue on the conductor. 
The average thickness of the insulation shall not be less than the nominal value specified in 
Table 1. 
The minimum thickness of the insulation shall not be less than 90 per cent of the nominal 
value specified in Table 1. 

3. Non-metallic Sheath  
The sheath shall be ST7 compound black polyethylene (PE) whose properties meet 
mechanical requirements specified in column 6 of Table 16 of TIS 2143 [IEC 60502-1 Ed.1 
(1997-04) and suitable for use with the cable having maximum conductor temperature of 90oC. 
The average thickness of the sheath shall not be less than the nominal value specified in Table 1. 
The minimum thickness of the sheath shall not be less than 80 per cent of the nominal value 
specified in Table 1. 
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Table 1 
Dimension of Single-Core, Stranded Copper Conductor, 

0.6/1 kV 90oC XLPE Insulated and PE Sheathed Power Cable (CV Cable) 
 

Nominal cross-sectional area of conductor mm2 6 10 16 25 35 50 70 95 120 150 185 240 
Min. number of wires in conductor - 6 6 6 6 6 6 12 15 18 18 30 34 
Diameter of conductor mm 3.0-3.4 3.6-4.0 4.6-5.2 5.6-6.5 6.6-7.5 7.7-8.6 9.3-10.2 11.0-

12.0 
12.3-
13.5 

13.7-
15.0 

15.3-
16.8 

17.6-
19.2 

Thickness of insulation mm 0.7 0.7 0.7 0.9 0.9 1.0 1.1 1.1 1.2 1.4 1.6 1.7 
Thickness of non-metallic sheath mm 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.5 1.5 1.6 1.6 1.7 
Overall diameter mm 7.2-7.8 7.8-8.4 8.8-9.5 10.2-

11.2 
11.2-
12.2 

12.5-
13.5 

14.3-
15.3 

16.2-
17.3 

17.7-
18.9 

19.7-
21.0 

21.7-
23.2 

24.4-
26.0 

Max. DC resistance of conductor at 20oC Ω/km 3.08 1.83 1.15 0.727 0.524 0.387 0.268 0.193 0.153 0.124 0.0991 0.0754 
AC test voltage for 5 minutes kV 3.5 
DC test voltage for 5 minutes kV 8.4 
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 1c.3 Marking 
The outer sheath of cable shall be marked legibly and durably in Thai language, at the interval of 
about 50 cm, as follows : 

"การไฟฟ้าส่วนภูมิภาค สายเคเบิลใตดิ้น ซีว ีสาํหรับใชก้บัระบบ  A  โวลต ์ขนาด B   ตร.มม., 
สญัญาเลขที  C , D , E , F , G " 

Where 
A : Rated voltage (600 V) 
B : Nominal cross-sectional area 
C : The purchase contract number 
D : Manufacturer's name and/or Trade mark 
E : PEA trade-mark as the figure below 
 
 
 
 
 
F : Year of manufacture. 
G : Others according to manufacturer's design . 

The cable length markings shall be made on the outer sheath through whole length started from 
"0" with 1 meter increment. 

 1c.4 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. 

 1c.5 Cable end sealing 
Immediately after factory tests the cable ends shall be sealed or covered with moisture-proof end 
caps. 
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1d 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 2, to a dry net salt retention of 12.0 kg/m3; or suitably 
impregnated under pressure with an approved wood preservative. 

 
Table 2 

Active Ingredients of CCA 
 TIS 515 - 2539 

Description Group 3 
 Formula A Formula B Formula C 
 Copper, as CuO % 16.0 - 20.9 18.0 - 22.0 17.0 - 21.0 
 Chromium, as CrO3 % 59.4 - 69.3 33.0 - 38.0 44.5 - 50.5 
 Arsenic, as, As2O5  % 14.7 - 19.7 42.0 - 48.0 30.0 - 38.0 

 
The standard length of cable per reel, size up to 240 mm2 shall be 500 m +10 m. 

The length of cable per reel if proposed more than the specified standard length can be accepted but the 
overall outside diameter of reel shall not exceed 2.0 m. 

Cable length of the last reel can be adjustable to meet the length specified in the purchase contract 
but not less than 50 per cent of the length of cable per 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 Year of manufacture.  
5) Length of cable.  
6) Gross weight and Net weight. 
7) Other according to manufacturer's design. 
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 1e Tests and Test reports 
 1e.1 Type tests 

The proposed cable shall have successfully passed the type tests in accordance with the latest 
relevant standard. 
The test reports shall be submitted with the bids or fifteen (15) calendar days from the bid closing 
date. 
The above type tests may be omitted if a record of tests made on identical ones can be supplied. 

 1e.2 Routine tests 
Routine tests shall be made on all cable lengths in each reel in accordance with the reference 
standard as follows : 
a) Measurement of the electrical resistance of conductors. 
b) High-voltage test :  AC voltage test or DC voltage test. 

 1e.3 Sample tests 
Special tests shall be made in accordance with the reference standard as follows : 
a) Conductor examination. 
b) Dimensional verification: 
 b.1) Measurement of thickness of insulation and of non-metallic sheath. 
 b.2) Measurement of external diameter. 
c) Hot set test for XLPE insulation.  

 1e.4 Three (3) sets of routine tests and special tests reports shall be submitted at the time of 
delivery. 

 1e.5 The costs of all tests and test reports shall be borne by the Contractor.  
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C2 Material and packing data to be given by bidder 
For each item offered, the following details shall be submitted : 

 2a Cable detail 
Exact description of cable construction. 
Rated voltage of the cable in kV. 
Letter-number code according to TIS/IEC : ……………………… 
Nominal cross-sectional area of conductor in mm2. 
Actual cross-sectional area of conductor in mm2. 
Number of wires. 
Diameter of wire in mm. 
Overall diameter of conductor in mm.      
Maximum resistance of conductor at 20oC in Ω/km. 
Weight of conductor in kg/km. 
Thickness of conductor insulation and sheath in mm. 
Minimum insulation resistance at 20oC in MΩ-km. 
Outside diameter of cable in mm. 
Maximum continuous current rating in open-air in A.      
Maximum operating temperature of conductor in oC. 
Weight of cable in kg/km. 
Etc. 

 2b Illustration of the cable  
An illustration shall be submitted, showing the conductor, insulation, and sheath. 

 2c Packing detail  
Packing method (shown by drawing(s), describe packing materials, and details of wood treatment, 

name and composition). 
Principal dimensions of reel in cm. 
Gross weight of each reel in kg. 
Net weight of each reel in kg. 
Length of uncut cable per reel in m. 

 



 
 
 

2.6 แบบมาตรฐาน 
การติดตั้งระบบ Ground 

  



























 
 
 

2.7 แบบมาตรฐาน 
ทางดานไฟฟาอื่นๆ 

  

























  

 
 
 

3. แบบการทดสอบอุปกรณ 
และแบบรายการคํานวณ 
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