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C3 Schedule of detailed requirement

Invitation to Bid No.:

PEA
Item Material Quantity Description
No.

1 1020150204 1.1 set(s). Cable termination kit, outdoor type, suitable for using with
115 kV underground power cable size 800 mmz, 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 1020150207 2.1 set(s). Cable termination kit, outdoor type, suitable for using with
115 kV underground power cable size 800 mmz, 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 1020150208 3.1 set(s). Cable termination kit, outdoor type, suitable for using with
115 kV underground power cable size 1,200 mmz, 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)

4 - lot | Supervision for installation the termination kit in Item 1.

5 - lot | Optional accessories for termination kit in Item 1.

6 - lot | Supervision for installation the termination kit in [tem 2.

7 - lot | Optional accessories for termination kit in Item 2.

II
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C3 Schedule of detailed requirement

Invitation to Bid No.:

PEA
Item Material Quantity Description
No.
8 - lot | Supervision for installation the termination kit in Item 3.
9 - lot | 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.

. 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.

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

supervision for installation and optional accessories from one (1) bidder.

. Evaluation and comparison of bid price shall not include supervision for

installation and optional accessories.

. 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.

. 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.

II
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for 115 kV
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Invitation to Bid No.:

C

C

II

1

1a

1b

1c
1lc.1

Material, equipment, and specifications for 115 kV SURGE ARRESTERS

General material and packing instructions

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

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.

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.

Principal requirement

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

Maximum wind speed

Maximum recorded rainfall

Number of days with thunderstorm
Average rainfall

Mean maximum annual relative humidity
Mean minimum annual relative humidity
Minimum daily relative humidity
Maximum temperature of surfaces exposed to sunbeam
Mean minimum daily temperature
Maximum ambient temperature
Minimum ambient temperature

Altitude

0.3¢g

~100 km/h
250 mm/day

100 days/year
20 mm/day

94%
79%
17%
80°C
24°C

40°C"

11°C

1)

up to 1,000 m above sea level

Note: According to IEC 62271-1 over 40°C will be possible under special requirement.

1¢.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

discharge current

Ratings and characteristics Unit Requirement
Nominal system voltage kV r.m.s. 115
Maximum system voltage kV r.m.s. 123
Rated voltage (U,) kV r.m.s. 96
Rated frequency Hz 50
Nominal discharge current (I,) kA peak 10
Maximum residual voltage (U, at the nominal kV peak 2.85Ur

II
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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 A peak 500

- virtual duration of peak us 2,400
Minimum energy capacity kJ/kV 7
Minimum creepage distance between live part to mm 3,810
ground
Line terminal - 4-hole NEMA pad
Housing:

- material - silicone rubber

- colour - gray

II

1c.5

1c.6

1d
1d.1

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”).

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.

Tests and test reports

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 items":

(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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II

(7) Test of the bending moment
(8) Radio interference voltage (RIV) test
(9) Weather aging tests”

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:

" 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.

?" 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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1d.2

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.

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 items":
(a) Measurement of reference voltage
(b) Residual voltage test
(¢) Internal partial discharge test

Note:
Y 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

le 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.

II
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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)

2¢ 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)

II
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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

II
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Design data and guarantee of the 115 kV surge arresters
1. 115 KV Surge arresters
Item........c.ooeeiie.
Description Unit Required Data Proposed data
Manufacturer - -
Manufacturer’s type/model - -
Standards - TIS 2366-2551 or
1IEC 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 (U,) kV r.m.s. 96
Continuous operating voltage (U,) kV r.m.s. -
Rated frequency Hz 50
Nominal discharge current (1) KA peak 10
Maximum residual voltage (U, at the nominal kV peak 2.85U,
discharge current
Rated short-circuit current kA r.m.s. 50
(sym)

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

- current A peak 500

- virtual duration of peak us 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 - silicone rubber

- colour - gray
Seismic withstand tests/calculations - 0.3g
Overall dimensions of arrester as per - -
Drawing No:....oooiiiiiiiie e

- length mm -

II
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Description Unit Required Data Proposed data
- width mm -
- height 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.......oooooiiiiat.
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 digits 26
discharges
Minimum counting current (8/20 ps) A peak <200
Measuring range of leakage current mA 0.1to 50

II
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Critical documents of the proposed 115 kV surge arresters

i Required documents Proposed technical | Reference document
document (Page/Item)
1 Type test reports with detail of testing laboratories/institutes or | [J Yes O No
The copy of previous Purchase Order (PO) or Contact with | OO Yes O No
Bill of Quantities (BOQ), or
PEA Product Acceptance registration certificate, or O Yes O No
Product lists registration certificate O Yes O No
2 List of routine test O Yes O No
3 | Design data and guarantee of the proposed 115 kV surge | LJ Yes 0 No
arresters (Page 9 and 10)
4 Catalogue(s) of the 115 kV surge arresters and all associated | (] Yes O No
equipment
5 Specification of materials for the associated component O Yes O No
6 Drawing(s) O Yes 0 No
7 | Packing details O Yes O No
Note:

The proposal without the critical documents will be reject.

II
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C3 Schedule of detailed requirement

Invitation to Bid No.:

Item

PEA
Material

No.

Quantity

Description

1040000205

1040000203

1040000205

II

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 ps) : 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.
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Invitation to Bid No.:

C

C1

la

1b

1c
lc.d

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

General material and packing instructions

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

Scope

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

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.

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

under the following conditions:

Altitude : upto 1,000 m above sea level
Ambient air temperature :  upto50 °c
Average relative humidity in any one year :  upto 94%

Climatic condition : tropical climate
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lc.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 mm 2,920

- Dry arcing distance, minimum mm 1,175

Mechanical values

- Cantilever strength, minimum kN (Ib) 6.67 (1,500) 12.5 (2,800)
Electrical values

- Low-frequency dry flashover voltage kV, r.m.s. 435

- Low-frequency wet flashover voltage kV, r.m.s. 390

- Critical impulse flashover voltage — Positive kV, peak 695

Radio-influence voltage
- Low-frequency voltage kV, r.m.s. 73
- Maximum RIV at 1,000 kHz uv 200

lc.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

le
le.d

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.

Tests and test reports

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.

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 (sec Table 2)

2b  Technical proposals for the proposed insulators

Rating and characteristics Unit Threaded base type

Gain base type

Dimensional values
- Leakage distance, minimum mm

- Dry arcing distance, minimum mm

Mechanical values

- Cantilever strength, minimum kN (Ib)

Electrical values
- Low-frequency dry flashover voltage kV, r.m.s.
- Low-frequency wet flashover voltage kV, rm.s.

- Critical impulse flashover voltage — Positive kV, peak

Radio-influence voltage
- Low-frequency voltage kV, rm.s.

- Maximum RIV at 1,000 kHz uv

2¢  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

Reference

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

1 The list of routine tests D Yes |:| No

2 Design tests and quality conformance tests reports with detail I:l
Yes |:| No

of testing laboratories/institutes or

The copy previous Purchase Order (PO) or contract with list of (]
Yes |:| No

supplier or proposal form, or

PEA product acceptance registration certificate, or [dves [dno
Product list registration certificate [dyes [nNo
3 Technical proposals for the proposed insulators, see 2b [Jves [nNo
4 | Catalogue and detailed drawing(s) [Jves [no
5 Packing details [dyes [nNo

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.:

PEA
Item Material Quantity Description
No.
1 - set(s) | Insulator assembly, consisting of:
1030010204 1.1 1pc. 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
1020570106 1.2 2pc. Clamp, top type for insulator in 1.1 suitable for AAC conductor size
400 mm’ (see enclosed Drawing No. SB2-015/63003 Page 2 of 3)
2 - set(s) | Insulator assembly, consisting of:
1030010205 2.1 1pc. 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)
1020570106 2.2 2pc. Clamp, top type for insulator in 2.1 suitable for AAC conductor size
400 mm” (see enclosed Drawing No. SB2-015/63003 Page 2 of 3)
1020570107 2.3 1pc. 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




HORIZONTAL CLAMP TOP INSULATOR TYPE, THREADED BASE TYPE

HORIZONTAL CLAMP TOP GAIN BASE INSULATOR TYPE

254 (10")

<224(15/16")

)

410 (16-1/8")

360 (14-3/16")

o et
R — v |
3 (8") | L@22(7/8") x 4 HOLES

" 224 X35 SLOT
(@15/16" x 1-3/8")

DETAIL "Gain base”

Note :
1. Dimension are in mm after hot dip galvanized.

NEYIFINSGSNLNNILAzIASaNa  BeTFAINSsSy  NslWwaEIugine

s Nafnes . . .
WRL L SN 115 kV Line Post Insulator, Horizontal Mounting
Fufl 24 MUETEY 2563 (Treaded base and Gain Base Insulator type) WA, 1. UDRTUIU. 3. WU




Note :

1. Top clamp suitable for AAC conductor size 400 sq.mm.
2. Minimum thickness of hot dip galvanized according to ASTM specification or equivalent.

ltem DESCRIPTION MATERIAL

@ BOLT STEEL GALVANIZED

@) SPRING WASHER STEEL GALVANIZED

©)] COVER CLAMP MALLEABLE IRON OR DUCTILE IRON
@ SUPPORT CLAMP MALLEABLE IRON OR DUCTILE IRON

NEYIFINSGSNLNNILAzIASaNa  BeTFAINSsSy  NslWwaEIugine

Top Clamp for 115 kV Line Post Insulator
(Treaded base and Gain Base Insulator type)




Bracket for Line Post Insulator (Gain base insulator type

ltem DESCRIPTION Q1Y
1 Hexagon bolt M18 500 mm Long 5 pcs
2 Hexagon bolt M20 50 mm Long 5 pcs
3 Steel Lip Channel 200x58x9 mm 460 mm Long 2 pcs
(according to TIS.528 or TIS.1499)
4 Round Washer M20 5 pes
5 Spring Washer M20 5 pcs
6 Hexagon Nut M20 5 pecs
7 Steel Channel 100x50x5 mm 460 mm Long 2 pcs
(according to TIS.1227)
Washer M18 5 pcs
Hexagon Nut M18 5 pcs
38 460
_al 425 55 il ] 1 43

ltem 3 "Steel Lip Channel 200x58x9 mm 460 mm Long”
50 g 460
k 425 _r._::__,_ .t o A8 42.5
— -
J ].r_'_—J % | 9 p A g
O = E
LI .

ltem 7 "Steel Channel 100x50x5 mm 460 mm long”

Note :

1. Dimension are in mm after hot dip galvanized.
2. Minimum thickness of hot dip galvanized according to ASTM specification or equivalent.

NEYIFINSGSNLNNILAzIASaNa  BeTFAINSsSy  NslWwaEIugine

"""""""""""" Bracket for 115 kV Line Post Insulator
Suft 24 NUBNEU 2563 (Gain Base Insulator type) Wel U, 3. . 29T WU, 3. LU
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I

Invitation to Bid No.:

C

C1

la

1b

1c
1c.1

1c.2

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

General material and packing instructions

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

Scope

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

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.

Principal requirement
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 50°C

Average relative humidity in any one year up to 94%

Climatic condition : tropical climate

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

and metal end fittings.

Approved date : 11/06/2561 Rev. No.: 3 Form No. 01-7 Page 1 of 10
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The core of the insulator shall be fiberglass reinforced resin rod of high strength and resistant against

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.

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).

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.2.1 Core

acid attacks.
1c.2.2 Housing (sheath)
1c.2.3 Weather sheds (sheds)
1c.2.4 End fittings
1c.3 Characteristics

The composite suspension insulator shall have the following characteristics:

Suspension Dead-end Dead-end
Characteristics Unit
installation installation installation
Mechanical values
- Specified mechanical load (SML), minimum kN 110 110 220
- Routine test load (RTL), minimum kN 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, r.m.s. 230 230 230
- Dry lightning impulse withstand voltage kV, peak 550 550 550
End fittings
- Tower (or arm) end fitting - 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)

I




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 3 of 10

I

1c4

1c.5

1c.6

1d

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.

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

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.

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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I

le

le.1

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)
<)
d)
e)
9
g
h)
i)
R);
k)
D
m)
n)
0)

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

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
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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I

le.2

1e.3

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

¢) 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

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 (M TEC)
- 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.

I
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le.4

1f

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.

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.

Approved date : 11/06/2561 Rev. No.: 3 Form No. 01-7 Page 7 of 10
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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:

Proposed data

Characteristics Unit Suspension Dead-end Dead-end

installation installation installation

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 -

- 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:

I

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

years commencing from the date PEA receive the composite suspension insulator.

The Contractor has to guarantee the quality of the composite suspension insulator for three (3)

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.

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)

Manufacturing experience

D Yes

I:]NO

List of routine tests

D Yes

I:‘NO

Design and Type test report and/or test certificate or

D Yes

I:‘NO

The copy of previous Purchase order (if any) or

D Yes

I:‘NO

PEA Product Acceptance certificate (if any) or

D Yes

I:‘NO

Product lists certificate (if any)

D Yes

I:‘NO

Design data and guarantee of the proposed composite

insulators

D Yes

I:]NO

Detailed drawing(s) with dimensions and tolerances in mm

D Yes

I:‘NO

Packing details

D Yes

I:]NO

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

I

will be rejected.
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C3 Schedule of detailed requirement

Invitation to Bid No.:

PEA
Item Material Quantity Description
No.
1 1030020100 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
2 1030020101 set(s) | Composite suspension insulator, for 115 kV transmission line, dead-end
installation, with:
Specified mechanical load (SML), minimum . 110kN
Nominal section length : 1,500-1,600 mm
3 1030020103 set(s) | Composite suspension insulator, for 115 kV transmission line, dead-end

I

installation, with:
Specified mechanical load (SML), minimum  : 220 kN

Nominal section length : 1,500-1,600 mm
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- PORCELAIN, INSULATOR, SUSPENSION TYPE, TYPE C
(CLASS 52-3), TIS 354 (MAT. No. 1030020001)

~— PORCELAIN, INSULATOR, SUSPENSION TYPE, TYPE D
(CLASS 52-8), TIS 354 (MAT. No. 1030020003)

— TOUGHENED GLASS, INSULATOR, SUSPENSION TYPE,
CLASS 52-3, TIS 563 (MAT. No. 1030020001)

~ TOUGHENED GLASS, INSULATOR, SUSPENSION TYPE,
CLASS 52-8, TIS 563 (MAT. No. 1030020003)

— INSULATOR, POST TYPE, 115 kV, HORIZONTAL
MOUNTING (MAT. No. 1030010204)

— INSULATOR, SUSPENSION, COMPOSITE, FOR 115 kv,
NOMINAL SECTION LENGTH 1,100-1,200 mm, MINIMUM

TENSION LOAD 110 kN (MAT. No. 1030020100)

— INSULATOR, SUSPENSION, COMPOSITE, FOR 115 kv,
NOMINAL SECTION LENGTH 1,500—1,600 mm, MINIMUM
TENSION LOAD 110 kN (MAT. No. 1030020101)

— INSULATOR, SUSPENSION, COMPOSITE, FOR 115 KV,
NOMINAL SECTION LENGTH 1,500—1,600 mm, MINIMUM
TENSION LOAD 220 kN (MAT. No. 1030020103)

3 8A
DINASEIUSUULNAN v - Tdunuwuu SA1-015/59010
HAeARans s ﬂ’]ﬁ\lWW’]Q’JUﬂS\Iﬁ’]ﬂ AAUNULABUUY ...

ﬁt‘iuu ...... (TTE v a \h/« %Q}Ms Buuas iU, 13, 18 2562
BRI e WIS, WL A PR wn. o
A TNV » WAUUSUT e
n’nnuﬁuwur{.;‘lﬁ)ﬁ.‘vm?!‘!t") %Qﬂmmﬂﬂqﬂmnﬂq“l’ﬁqm fdu.. . T
oiinmsmsnaq "\5"‘% 3 Tuse ‘UUQ’]EI&N 115 kV WA ... T
wouEnGHIY. L1 L

AN S, RULES FOR H.V. INSULATOR APPLICATION | wuuasfiSA1=015/62009
e T, IN 115 KV TRANSMISSION SYSTEM U, 1.99981 LI R




- 4 £ & 1
vaninaunnNslaanauusgdlusr UUAERY 115 kY

ANSUSNaULREN

AssEmBLY no. 2010

RULES FOR H.V. INSULATOR APPLICATION IN 115 kV TRANSMISSON SYSTEM

o & o '
ANWULNUNIDIS=UUABAS
NATURE OF TRANSMISSION SYSTEM LOCATION

ﬁﬁaaaq@nmuﬁlﬂmw
TYPE OF ALLOWABLE INSULATOR
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2. MEDIUM POLLUTED AREAS, SUCH AS : —

~ AREAS WITH INDUSTRIES NOT PRODUCING PARTICULARLY
POLLUTING SMOKE OR WITH AVERAGE DENSITY OF HOUSES
EQUIPPED WITH HEATING OR CHILLER PLANTS.

~ AREAS WITH HIGH DENSITY OF HOUSES OR INDUSTRIES BUT
SUBJECTED TO FREQUENT WINDS OR RAINFALL.

— AREAS EXPOSED TO WINDS FROM THE SEA AND FAR FROM THE SEA
NOT MORE THAN 1 km

— ESDD ON INSULATOR SURFACE HAS A VALUE OF 0.1-0.2 mg/cm

ANAWUTIUATINGR 115 kv 812 1,100-1,200 1.
iuusqail.uuwn'n 110 flaiiagu

(3aaLaz 1030020100)

anmuumunmﬁwaa 115 KV 5179 1,500—1,600 L.
suusqailuuaumﬁ 110 Alatiagy

(Tapuaafl 1030020101

anmuumuaaﬂlwaa 115 KV 8717 1,500—1,600 M.
suu'iqai'luuaﬂn'n 220 Alatinfiu

('Jﬂamzm 1030020103)

anmuuuﬁlwa'n 115 17 AR ULLIYDY

(’Jﬂamﬂﬂ 1030010204)

INSULATOR, SUSPENSION, COMPOSITE, FOR 115 kv,
NOMINAL SECTION LENGTH 1,100—1,200 mm, MINIMUM

TENSION LOAD 110 kN (MAT. No. 1030020100)

INSULATOR, SUSPENSION, COMPOSITE, FOR 115 KV,
NOMINAL SECTION LENGTH 1,500-1,600 mm, MINIMUM

TENSION LOAD 110 kN (MAT. No. 1030020101)
INSULATOR, SUSPENSION, COMPOSITE, FOR 115 Kv,
NOMINAL SECTION LENGTH 1,500-1,600 mm, MINIMUM
TENSION LOAD 220 kN (MAT. No. 1030020103)

INSULATOR, POST TYPE, 115 kv, HORIZONTAL
MOUNTING (MAT. No. 1030010204)
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3. HEAVY POLLUTED AREAS, SUCH AS : —
— AREAS WITH HIGH DENSITY OF INDUSTRIES AND SUBURBS OF LARGE

CIMES WITH HIGH DENSITY OF HEATING OR CHILLER PLANTS
PRODUCING POLLUTION.

— AREAS FAR FROM THE SEA NOT MORE THAN 1 km OR EXPOSED TO
STRONG WINDS, BUT HAVE BUILDING OR TREE SHIELD.

~ ESDD ON INSULATOR SURFACE HAS A VALUE OF 0.3-0.6 mg/cm.2

- THE URBAN AREAS OR DENSITY COMMUNITIES WITH TRAFFIC

mmuumuaaﬁlwﬁa 115 KV 819 1,100-1,200 Y.
suusqaﬂuuaumﬁ 110 Aatiagy

('mamzm 1030020100)

anmuumuaaﬁlwﬁa 115 KV 817 1,500~1,600 Hal.
ﬁuuﬁmi'luuaunfn 110 Alatiadu

('mamzm 1030020101)

anmuumunaﬁlwﬁn 115 KV 419 1,500-1,600 Ui,
ﬁuuﬁeai'luuaun'm 220 Alatindu

(’aﬂqmnn 1030020103)

INSULATOR, SUSPENSION, COMPOSITE, FOR 115 kv,
NOMINAL SECTION LENGTH 1,100-1,200 mm, MINIMUM
TENSION LOAD 110 kN (MAT. No. 1030020100)
INSULATOR, SUSPENSION, COMPOSITE, FOR 115 kv,
NOMINAL SECTION LENGTH 1,500—1,600 mm, MINIMUM
TENSION LOAD 110 kN (MAT. No. 1030020101)

CONGESTION.
INSULATOR, SUSPENSION, COMPOSITE, FOR 115 kv,
NOMINAL SECTION LENGTH 1,500~1,600 mm, MINIMUM
TENSION LOAD 220 kN (MAT. No. 1030020103)
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RULES FOR H.V.

ngUsENaULAEN

ASSEMBLY NO. 9510

INSULATOR APPUCATION IN 115 kV TRANSMISSON SYSTEM

o X o !
ANVUENUNINSGTUUATYAL
NATURE OF TRANSMISSION SYSTEM LOCATION

ﬂﬁaaaqgnmm‘ﬂwﬁamu
TYPE OF ALLOWABLE INSULATOR
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4. VERY HEAVY POLLUTED AREAS, SUCH AS : —

— AREAS OF INDUSTRIAL SMOKE PRODUCING PARTICULARLY THICK
CONDUCTIVE DEPOSITE SUCH AS CEMENT, COTION, DUST OF POWDER
ANIMAL FEED ETC.

~ AREAS FAR FROM THE SEA NOT MORE THAN 1 km AND EXPOSED TO
SEA-SPRAY OR TO VERY STRONG AND POLLUTING WINDS FROM
DIRECT THE SEA AND OPEN SPACE.

— AREAS WITH HIGH HUMIDITY CAUSE FOG OR MOSS ON DEVICES.

— ANAILUBIUABIINAR 115 kv 812 1,100-1,200 Ui,
suusmi}uummq 110 fafiagy
(3ARABT 1030020100)

- anmuumuamiwﬁa 115 KV 819 1,500—1,600 L.
wuiqaﬂuuwmq 110 Alatinduy
(FaRiAsfl 1030020101)

- anmuumuamflwﬁﬁ 115 KV 817 1,500—1,600 L.
suusqaﬂuumn’n 220 Alativdu
(qﬂamnn 1030020103)

— INSULATOR, SUSPENSION, COMPOSITE, FOR 115 kv,
NOMINAL SECTION LENGTH 1,100—1,200 mm, MINIMUM
TENSION LOAD 110 kN (MAT. No. 1030020100)

— INSULATOR, SUSPENSION, COMPOSITE, FOR 115 kv,
NOMINAL SECTION LENGTH 1,500-1,600 mm, MINIMUM
TENSION LOAD 110 kN (MAT. No. 1030020101)

—~ INSULATOR, SUSPENSION, COMPOSITE, FOR 115 kv,
NOMINAL SECTION LENGTH 1,500—1,600 mm, MINIMUM
TENSION LOAD 220 kN (MAT. No. 1030020103)
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NOTES

ESDD MEANS EQUIVALENT SALT DEPOSIT DENSITY.

CONSIDERED TO CHOOSE THE INSULATOR.

IF THE ESDD IS NOT IN THE RANGE. THE HIGHER
POLLUTION LEVEL MUST BE CONSIDERED.

IN CASE OF USING INSULATOR TO ABOVE CRITERIA

HAS BEEN DAMAGED FROM POLLUTION SUCH AS DRY BAND
FORMATION. RECOMMENDED CHOOSE THE INSULATOR IN
AREAS WITH HIGH POLLUTION UP TO THE NEXT.

THE TRANSPORTATION, INSTALLATION AND MAINTENANCE
OF H.V. INSULATOR SHALL BE CONFORMED W{TH

THE INSTRUCTION MANUAL OF PRODUCT.

. IN CASE OF TRANSMISSION LINES WHICH SUPPLY TO

SUBSTATION IN IMPORTANT AREAS OR AREAS WHICH
INSULATORS CANNOT BE WASHED, THE COMPOSITE INSULATOR

SHALL BE INSTALLED.

noYINASgIUSEULLHNA dunuuuu SA1 -015/59010
dgidanssy AN \1 W W A Q U f) {4 qﬁ AOUNIABLLY ...
énﬁuu ...... TATIC o T ﬁ:ll’]f’]ﬂ’ﬁ bv\ Fj b‘) [ S gat) wnuy Fowasadud, 13, Ny 2562
Nﬁ’]‘j’]q ............... M SRR AR REAE X LR AR gprerrroterreer o
Aans. }é’%n .... - p — LOUUSUR e
HQHU’]LLNUF’LJ"’“““ Um") %Qﬂmmﬂﬂ’)‘ﬁ?j@‘ﬂﬂ’muﬁng Gadu......l. T
) Tuszuugnugy 115 kv MR ... T
/
AT — RULES FOR H.V. INSULATOR APPLICATION | wuuiasfiSA!-015/62009
_ IN 115 kV TRANSMISSION SYSTEM Lt 3 paed L. L




msUssnesafl 951 2
ASSEMBLY NO.
» > ¥ -4
frden [umstssneugnerau s eeen Twlsd iy Tesesswamssuy 115 kv
COMPOSITE INSULATOR ASSEMBLY APPLICATION FOR 115 kV STRUCTURE
nrereulvde
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Podauv i pofuuuey Bodouu By Poduununu
VERTICAL INSTALLATION |HORIZONTAL INSTALLATION|VERTICAL INSTALLATION | HORIZONTAL INSTALLATION
Tasvssromoesy v ¥5p
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8 Trsossacauuiey (HF)
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PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECIFICATION DIVISION

PREFORMED ARMOR GRIP SUSPENSION (AGS)

Specification No. RCBL-056/2559 | Approved date: 20/09/2559 Rev. No. : - Form No. 12-3.1 Page 1 of 6

Invitation to Bid No.:

C1

1a

1b

1c
1c.1

I

Material, equipment, and specifications for PREFORMED ARMOR GRIP SUSPENSION (AGS)
General material and packing instructions

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

Scope

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

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.

Principal requirement
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 mm 25.39-25.91

(For supporting of aluminum conductors size 400 mm’)

Number of rods per set - 11or12

Diameter of each rod

- 11 rods per set mm 7.87%0.1
- 12 rods per set mm 7.62 £ 0.1
Overall length mm not less than 2,030
Minimum failing load kgf not less than 11,340




PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECIFICATION DIVISION

PREFORMED ARMOR GRIP SUSPENSION (AGS)

Specification No. RCBL-056/2559 | Approved date: 20/09/2559 Rev. No. : - Form No. 12-3.1 Page 2 of 6

1c.2

1d

le
le.d

I

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, 1001; washer and lock nuts shall be hot-dip galvanized or zinc flake coated steel, and thread diameter
equals g~ 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.

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.

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

per package.

Test and test reports

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.
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I

3)

4)

)

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.

Assembly test

The AGS shall be able to assembly with the aluminum conductors size 400 mm’ (diameter range
25.39-25.91 mm) without problem.

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 (TIST)
- 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.

I
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le.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 Number of test sample
(pieces) (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

2a

2b

2c

2d

I

Material and packing data to be given by bidder

The bidders have to submit the following details with the bid:

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

Type test reports

Test certification for Aluminium-alloy Designation 6061

Packing details

Packing method

Number of sets or pieces in each package
Dimensions 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
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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 [ves [lnNo
2 Test certification for Aluminium-alloy Designation 6061 [ves [lnNo
3 Catalogues and/or drawings with dimensions [dves [lwNo
4 Packing detail [dves [lwNo

II
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C3 Schedule of detailed requirement

Invitation to Bid No.:

PEA
Item Material Quantity Description
No.
1 1020230001 set(s) | Preformed Armor Grip Suspension (AGS), for supporting of aluminium

conductors size 400 mm” (diameter range 25.39 mm -25.91 mm).

II
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Invitation to Bid No.:

C

C

1

1a

1b

Material equipment, and specifications for UNDERGROUND POWER CABLES OF

RATED VOLTAGE 0.6/1 kV

General material and packing instructions

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

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 .

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).

II
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1c Principal requirement
le.d 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 90°C
for short-circuit condition : 250°C
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 [TEC 60502-1 Ed.1
(1997-04) and suitable for use with the cable having maximum conductor temperature of 90°C.
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.

II
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Table 1
Dimension of Single-Core, Stranded Copper Conductor,
0.6/1 kV 90°C XLPE Insulated and PE Sheathed Power Cable (CV Cable)
Nominal cross-sectional area of conductor mm’ 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 3.0-34 | 3.6-40 | 4652 | 5.6-6.5 | 6.6-7.5 | 7.7-8.6 | 9.3-10.2 11.0- 12.3- 13.7- 15.3- 17.6-
12.0 13.5 15.0 16.8 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 72-7.8 | 7.8-84 | 8.8-9.5 10.2- 11.2- 12.5- 14.3- 16.2- 17.7- 19.7- 21.7- 24.4-
11.2 12.2 13.5 15.3 17.3 18.9 21.0 232 26.0
Max. DC resistance of conductor at 20°C (Ykm 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

II
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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 :

'3 Ithaugiinig amaadaldau 33 dwmsuldiuszuy A Tad vuna B asuw.,

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
G

Year of manufacture.

Others according to manufacturer's design .

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

"0" with 1 meter increment.

lc.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.

II
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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 CrO, % 59.4-693 33.0-38.0 44.5 - 50.5
Arsenic, as, As,O; % 14.7-19.7 42.0-48.0 30.0-38.0

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

The length of cable per reel if proposed more than the specified standard length can be accepted but the

overall outside diameter of reel shall not exceed 2.0 m.

Cable length of the last reel can be adjustable to meet the length specified in the purchase contract

but not less than 50 per cent of the length of cable per 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.

II
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le Tests and Test reports
le.l 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.
le.2 Routine tests
Routine tests shall be made on all cable lengths in each reel in accordance with the reference
standard as follows :
a) Measurement of the electrical resistance of conductors.
b) High-voltage test : AC voltage test or DC voltage test.
le.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.
led Three (3) sets of routine tests and special tests reports shall be submitted at the time of
delivery.
le.5 The costs of all tests and test reports shall be borne by the Contractor.

II
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C2

2a

2b

2c

Material and packing data to be given by bidder

For each item offered, the following details shall be submitted :

Cable detail

Exact description of cable construction.

Rated voltage of the cable in kV.

Letter-number code according to TIS/IEC : ..................oeeenel.
Nominal cross-sectional area of conductor in mm’.
Actual cross-sectional area of conductor in mm’.
Number of wires.

Diameter of wire in mm.

Overall diameter of conductor in mm.

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

Thickness of conductor insulation and sheath in mm.
Minimum insulation resistance at 20°C in MQ-km.
Outside diameter of cable in mm.

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

Etc.

Illustration of the cable

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

Packing detail

Packing method (shown by drawing(s), describe packing materials, and details of wood treatment,
name and composition).

Principal dimensions of reel in cm.

Gross weight of each reel in kg.

Net weight of each reel in kg.

Length of uncut cable per reel in m.

II
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SINGLE—POINT BONDING OF SCREENS.

MEANS THAT THE SCREENS OF ONE END OF CABLE ARE CONNECTED AND EARTHED
AND THE OTHER END ARE ISOLATED FROM GROUND. IN THIS CASE, THERE IS INDUCED VOLTAGE BUT NO CURRENT FLOW

IN THE SCREENS. THE INDUCE VOLTAGE IS PROPORTIONAL TO THE CABLE ROUTE AND LOAD CURRENT.

THIS BONDING METHOD IS USED FOR SHORT CABLE ROUTE .
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BOTH-ENDS BONDING OF SCREENS.

MEANS THAT THE SCREENS ARE CONNECTED AND EARTHED AT BOTH ENDS OF CABLE ROUTE .
IN THIS CASE, CIRCULATING CURRENT WILL FLOW IN SCREENS AND HEAT LOSSES OCCUR IN CABLE, WHICH CAUSE

THE CABLE CURRENT CARRYING CAPACITY REDUCE .
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MIDDLE—~POINT BONDING OF SCREENS.

THIS METHOD IS MODIFIED FROM THE SINGLE—POINT BONDING METHOD BY MOVING THE EARTHING POINT TO THE
MIDDLE OF CABLE ROUTE .
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MULTI-POINTS BONDING OF SCREENS.
THIS METHOD IS MODIFIED FROM BOTH—ENDS BONDING METHOD BY EARTHING THE SCREENS OF CABLE
AT THE BOTH ENDS OF CABLE AND EVERY SPLICING POINT .
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CROSS—-BONDING OF SCREENS.
MEANS THAT THE SCREENS OF THE ADJOINING CABLES ARE CONNECTED (PHASE A CONNECTED WITH
PHASE B, PHASE B CONNECTED WITH PHASE C AND PHASE C CONNECTED WITH PHASE A) AS SHOWN IN THE

ABOVE FIGURE. IN THIS CASE, THERE IS INDUCED VOLTAGE BUT NO CURRENT FLOW IN THE SCREENS.
THE MAXIMUM INDUCED VOLTAGE ARE AT THE LINK BOX. BY THIS METHOD, A CURRENT CARRYING CAPACITY IS AS

HIGH AS SINGLE—-POINT BONDING METHOD BUT LONGER CABLES .
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APPLICATIONS

1. SINGLE-POINT BONDING: USED FOR 115 kV SYSTEM, ROUTE IS NOT EXCEED 500 m

2. MIDDLE-POINT BONDING: USED FOR 115 kV SYSTEM, ROUTE IS MORE THAN 500 m BUT NOT EXCEED 1,000 m
3. CROSS—-BONDING: USED FOR 115 kV SYSTEM, ROUTE IS MORE THAN 1,000 m

4. BOTH-ENDS BONDING: USED FOR 22 & 33 kV SYSTEM, ROUTE IS NOT EXCEED 500 m

5. MULTI-POINTS BONDING: USED FOR 22 & 33 kV SYSTEM, ROUTE IS MORE THAN 500 m
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(- g (8w
FREQUENCY  (Hz)
[ - AssudliuTesnens 8 (B
b LOAD CURRENT OF PHASE B (Ampere)
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v : q °
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NOTES 1. SCREEN INDUCED VOLTAGE NOT MORE THAN 65 VOLTS .

2. FOR LONG ROUTE CABLE AND THE CABLE ARE NOT IN TREFOIL FORMATION,THE CABLE SHALL BE
TRANSPOSED TO MAKE EQUIVALENT IMPEDANCE IN EACH CABLE,SEE FIG 1 ON SHEET NO 5 .
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GROUNDING SELECTION TABLE

. Adan keRvEmsesas raTweuTARWIzTedY (1ove)10ms)
LUUNTEeRIRY | vewrrsemiymbu SOIL RESISTIVITY (ohm-m)
(lovey Toveums) ' v 3 ' ¥ v . v >
TYPE OF COEFFICIENT OF EARTH AemasmYNBuTeeenT | fRrasmurmBufroun T | mernemuymsndeeens
RESISTANCE REDUCTION TARGET EARTH REISIS'[‘ANCE TARGET EARTH RESISI'ANCE TARGET EARTH RES[STANCE
GROUNDING Tovu
(ohm/ohm~-m) 5 ohm 10 ohm J 25 ohm
GR-1 0.381 0o-17 0-—-34 0-85
GR-2 0.164 18—-39 35-79 B86-—-198
GR-3 0.114 40-57 B0O—-114 199285
GR—-4 0.088 58—-74 115-147 286—-368
GR-5 0.075 75—-86 148-174 369—-436
GS 0.050 - 87-130 175-262 437-655
cer* 0.021 131-309 263-622 656—1,555
pE3Tyipat)
BILL OF MATERIAL
UTU
REQ'D
&dnd TERATR R s gyl
ITEM DESCRIPTION cs | go | MAT. No.
2 3 4 5
VRSN 50/7 FRLAL LEN404 Y Y P ! R A
1 7 MROONTS 1010100004
WIRE, STEEL STRANDED 50/7 mm TIS 404, ml m m m m m m
LENGTH AS REQ'D
e
STH5OR B0xB0xS 1AL €71 2000 4L N
2 |GROUND ROD 60x60x5 mm 2,000 mm LONG 2131415 111010220003
RPULL L VETRO R F0x35x0000 1L .
3 - - -] = 4 -
GROUND CONDUCTOR,FLAT STEEL,30x3.5x10,000 mm OHJ 1010220010
BALASIRAPNA T BT B iy
4 — — _ _
CHEMICALS FOR EARTH RESISTANCE REDUCTION 140 11010220200
AEUL UARESA TS MUY 30 2L AUE e
5 |[B50 AL -l - - 3 | - |i010230102
CONNECTOR, FOR FLAT IRON 30 mm TO
CONDUCTOR 16—50 mm®
PO LASISA A VENLLY 30 8L ALuAwLvEn
6 |wu 30 s a3 | - lio10230103
CONNECTOR, FOR FLAT IRON 30 mm TO FLAT IRON| | 10102301
30 mm
, . - _ L] I
geepneRufiuunu iU SR R TSey VLR YR
7 |EXOTHERMIC WELDING POINT BETWEEN 3167 R SEE NOTE 5
GROUND WIRE AND STEEL PLATE ] : J
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NOTE

AND H.V. DISTRIBUTION SYSTEM (22,33 kV),

THE EARTH RESISTANCE SHALL NOT EXCEED & OHMS
IF IT CAN NOT BE IMPROVED TO MEET THE SETTING
VALUE. THE PERMISSIVE MAXIMUM VALUE IS 25 OHMS
(SEE EXAMPLE NO.4).

THE EARTH RESISTANCE OF

SYSTEM ARE AS FOLLOWS:

2.1 THE EARTH RESISTANCE OF EACH POLE SHALL
NOT EXCEED 10 OHMS

2.2 THE TOTAL EARTH RESISTANCE OF ALL SYSTEM
SHALL NOT EXCEED 2 OHMS

115kV TRANSMISSION

IN CASE OF THE SOIL RESISTIVITY AT THE FIELD
SITE IS OVER THE VALUE INDICATED IN THE GROUNDING
SELECTION TABLE, THE SPECIAL DESIGN IS NEEDED.

USE MATERIAL NO.6 FOR CONNECTING THE FLAT STEELS.

FOR EXOTHERMIC WELDING POINT, USE THE APPROPRIATE]
EQUIPMENT (WELDING POWDER, MOLD AND CLAMP,
FLINT GUN).

WELDING AREA HAS TO BE REMOVED. THE WELDING
POINT HAS TO BE ZINC SPRAYED AFTER FINISHING
WELDING PROCESS.

RESISTIVITY OF CHEMICALS FOR EARTH RESISTANCE
REDUCTION 0.001-0.01 OHMS-M.
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EXAMPLES OF GROUNDING_ SELECTION TABLE APPLICATION

EXAMPLE NO.1

HOW TO SELECT THE TYPE OF 115 kV SYSTEM
GROUNDING WHEREAS THE EARTH RESISTANCE OF
EACH POLE SHALL NOT EXCEED 10 OHMS AND SOIL
RESISTIVITY IS 40 OHMS-M

SOLUTION

SEE THE GROUNDING SELECTION TABLE FOR 10 OHMS
AND THE SOIL RESISTIVITY 35-79 OHMS-M, WHICH
ACCORDING TO GR-2 GROUNDING TYPE.

THUS

THE TYPE OF 115 kV SYSTEM GROUNDING IS GR-2.

EXAMPLE NO.2

HOW TO FIND THE SOIL RESISTIVITY VALUE WHEREAS

THE TYPE OF GROUNDING IS GS AND EARTH

RESISTANCE IS 15 OHMS.

SOLUTION

1. SEE THE GS GROUNDING TYPE IN THE GROUNDING
SELECTION TABLE, SO THE COEFFICIENT OF EARTH
RESISTANCE REDUCTION IS 0.050 OHMS/OHMS-—M.

'2. FIND THE SOIL RESISTIVITY:

EARTH RESISTANCE
COEFFICIENT OF EARTH RESISTANCE REDUCTION

15 300 OHMS-M
0.050

SOIL RESISTIVITY =

HUS
THE SOIL RESISTIVITY IS 300 OHMS-M.

PLE NO.3
HOW TO SELECT THE TYPE OF 115 kV SYSTEM
GROUNDING IN CASE IMPROVEMENT WHEREAS
THE EARTH RESISTANCE OF EACH POLE SHALL
NOT EXCEED 10 OHMS FROM 32 OHMS AND THE
TYPE OF GROUNDING IS GR-1.
SOLUTION
1. SEE THE GR—1 GROUNDING TYPE IN THE GROUNDING
SELECTION TABLE, SO THE COEFFICIENT OF
EARTH RESISTANCE REDUCTION IS
0.381 OHMS/OHMS-M.
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EXAMPLES OF GROUNDING SELECTION TABLE APPLICATION

2. FIND THE SOIL RESISTIVITY:
SOIL RESISTIVITY = EARTH RESISTANCE BEFORE IMPROVEMENT
COEFFICIENT OF EARTH RESISTANCE REDUCTION

= 32 = 83.9 OHMS-M
0.381

3. SEE THE GROUNDING SELECTION TABLE FOR
10 OHMS AND THE SOIL RESISTIVITY 80-114 OHMS-M
THAT COVER 83.9 OHMS-M, WHICH ACCORDING
TO GR-—3 GROUNDING TYPE.

THUS

USE GR-3 TYPE FOR THE EARTH RESISTANCE

IMPROVEMENT IN 115 kV TRANSMISSION SYSTEM.

EXAMPLE NO.4

HOW TO SELECT THE TYPE OF 22 kV SYSTEM

GROUNDING IN CASE IMPROVEMENT WHEREAS

THE EARTH RESISTANCE OF EACH POINT SHALL

NOT EXCEED 5 OHMS FROM 40 OHMS AND THE TYPE

OF GROUNDING IS GR-1.

SOLUTION

1. SEE THE GR-1 GROUNDING TYPE IN THE GROUNDING
SELECTION TABLE, SO THE COEFFICIENT OF EARTH
RESISTANCE REDUCTION IS 0.381 OHMS/OHMS—

2. FIND THE SOIL RESISTIVITY:

SOIL RESISTIVITY = EARTH RESISTANCE BEFORE IMPROVEMENT

COEFFICEENT OF EARTH RESISTANCE REDUCTION

= 40 = 104.9 OHMS-M
0.381 :

3. SEE THE GROUNDING SELECTION TABLE FOR
5 OHMS AND THE SOIL RESISTIVITY 87-130 OHMS—-M
THAT COVER 104.9 OHMS-M, WHICH ACCORDING
TO GS GROUNDING TYPE.

4. WHEN THE GROUNDING IMPROVEMENT PROCESS
IS COMPLETED. IF THE EARTH RESISTANCE
IS STILL MORE THAN 5 OHMS, BUT NOT MORE
THAN 25 OHMS. THE EARTH RESISTANCE IS
ALLOWED TO BE ACCEDED. THE ADDITIONAL
IMPROVEMENT IS NO NEED.
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EXAMPLES OF GROUNDING SELECTION TABLE APPLICATION

THUS
USE GS TYPE FOR THE EARTH RESISTANCE
IMPROVEMENT IN 22 kV DISTRIBUTION SYSTEM.

EXAMPLE NO.5

HOW TO SELECT THE TYPE OF 22 kV SYSTEM
GROUNDING WHEREAS THE EARTH RESISTANCE OF
EACH POINT SHALL NOT EXCEED 5 OHMS AND
SOIL RESISTIVITY IS 320 OHMS-M.

SOLUTION

SEE THE GROUNDING SELECTION TABLE FOR 5 OHMS,
WHICH NOT COVER THE SOIL RESISTIVITY 320 OHMS-—M,
BUT THE HIGH VOLTAGE DISTRIBUTION SYSTEM
ALLOWS THE EARTH RESISTANCE SHALL NOT EXCEED
25 OHMS, SO MOVE TO THE NEXT TABLE IS 10 OHMS,
IN THE RANGE OF 263-622 OHMS-M, WHICH
ACCORDING TO GC GROUNDING TYPE.

THUS

THE TYPE OF 22 kV SYSTEM GROUNDING IS GC.

EXAMPIE NO.6
HOW TO SELECT THE TYPE OF GROUNDING OF

22 kV AND 115 kV SYSTEM WHEREAS SOIL
RESISTIVITY IS 1,700 AND 700 OHMS—-M RESPECTIVELY.
SOLUTION

THE TYPE OF GROUNDING SHALL BE CONSIDERED
CASE BY CASE ACCORDING TO NOTE 3.
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SPAN  [MAX.WORKING[™ 5 S -
" STRESS 0°c 0°¢c 20°C 30°C 40°¢c | 50% 60°C
20 700 697.73 | 571.93 | 446.79 | 323.47 1 20667 | 115.88 | 72.05
40 700 691,02 | 867,35 | 446.21 [33t.17{ 231 .41 {160.83 | i20.11
50 7200 680.21 | 56017 [445.35(341.19 | 256.28 | 196. 75 | 158.73
. 80 700 €65.87 | 55099 | 444.32 | 35].64 | 278.71| 226.43 | 190.39
100 700 648.78 { 540.58 | 443.25 | 361.53 | 298 07| 251.41 | 217.60
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ACTUAL WORKING STRESS = kg/em”
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SPAN MR WORKING o oc { 20°c | 3% | a0 | 50t | ecc
20 2,800 | 2793 § 2552 | 2312 | 2,071 | 1,831 ] 1,592 | 1,354
40 .| 2800 | 2,773] 2,534 | 2296 | 2050 | 1,824 [ 1,592 | 1,386
60 | 2,800 2,741 | 2,505 | 2,272 | 2,040 | 1,814 | 1,592 | 1,380
80 2,800 2,695 | 2,466 | 2,239 | 2,015 ,800 { 1,592 [,392
100 2,800 | 2,642] 2418 | 2,190 | 1,986 | 1,783 | 1,592 | 1,415 1

215
2,108

,952 | 1,762 t,saa’ ,430
,923 | 1,750 | 1,591 | (,449

120 | 2,800 [ 2,575 2,359
| 140 2,800 | 2,510} 2,305
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gsefl 1 ﬂmﬂaﬂﬂﬁtﬁmaauviaam%u%aﬂa”ﬂﬂﬁa (MANDREL)
. mmﬂ1'Jq‘ﬂﬂ‘iiﬁwﬂﬁauﬁaam’a’u%auammﬁa (L) (30) | \SUATUELEMRIMENEN
TUPNBIZY e T quUnstYwEEY
(23L) TnesnwResrLET | tvnessediu RISER POLE TEA RSB A TIA
(IN LENGTH) (AT RISER POLE ) (X) ()
110
L = 300
125
140
L = 200 X = ID - 12
160
L = 400
180
200
X

Ein L 2z

| | | |

Loy A -

| — T

oy, = ) i
— A T— nan lsidouds o SUsR A-A
aﬂﬂ'ifﬁwrﬂamwiaém%u%aﬂmﬂm&,fJa (MANDREL)
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e mSLUsesE LA
PR
1. ID = Lﬁuﬁﬂuﬁuéﬂm\amlum\aﬁamw%’u%‘mamﬁa
(| 2 x = usmguinemeemuesgUrsamesBLYEdVELTBEEtLADR (MANDREL)
MHAY | 3 swmaly MANDREL ffraem (1) e idusmuguEnsemenen (x) snnrrfifvus lusmsnd 1 e
a 4. Tumsdflvuemeszy uruwihug usnvdeanfitmmuslussfl 1 TnfesamusgunsameseLmedmiysen
ANDAY denafa (MANDREL) \Thunselq o
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A i _mwelflpe 01&Y 2559 |uuwaust sat-015/59002
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ASSEMBLY _ NO.
ANS7AN USBIIRRTMANIA (Tror) HIRIAATIANILNARIDIY (FOAY) UWAzANFINUSANLY

TABLE | MAXIMUM ALLOWABLE PULLING TENSION (Tmox) WHEN PULLING THE CABLE WITH PULLING EYE
(PER WIRE) AND VARIABLES

. v o ol vo |useBegeaativon (nn.)
un | uwin |@uenusue- [Sadienitadlul 998 ganule — .
AWALUR] AWAUR [Aamanpuan] ANda MAXIMUM ALLOWABLE Tmos |
JUAALALTR () | (nza) () ) PULLING TENSION ' (kgf)
TYPE OF CABLE | Size o w d R [Runaiia]aangia | puAba] ARALA
(mrd) | WEIGHT OF | OVERALL [MININSIDE RADIUS| 1 WU | 2 @y | 3 @y | 4 @y
CABLE DIAMETER OF BEND ) SINGLE | TWO | THREE [ FOUR -
(kg/m) (mm) (mm) CABLE |CABLES | CABLES | CABLES:
. A , _ |PULLING] PULLING):PULLING) PULLING
: . 70 140 168
10 0.21 12.00 144 | (70) (140) (168)
y , ‘ 12 224 269 |
. .. | ®. | o028 13.00 156 (112) (224) (269)
AAURTTAND AR IMUATY — T T 20
QUALLAzYRANUINWAT 25 0.39 14.50 174 (175) (350) (420) -
750 Taam 1 wnu_70°C : : Y
_ 245 490 588
UDN.11-2531 MG 6 (NYY) | 35 0.50 16.00 192 (245) (490) (588)
B ' 350 700 840
50 | o066 17.00 204 | 3124 | (330) (700) (840)
POWER CABLE, PVC-INSULATED - : : : 790 580 176
& JACKETED, 750 VOLT, 70 0.85 - 19.00 228 (453) 1 (906) (1.'087)'
'SINGLE CORE, 70 °C,TiS 11-2531 — - = ,
| .70°C, 665 1,330 1,596
TABLE 6 (NYY) 95 115 21.50 | 258 (453) (506) | (1.087)
‘ 840 1,680 2,016
120 | 140 23.00 276 (453) (506) | (1.087)
e e . ‘ 1,295 2,590 2,722
185 | 213 | 2800 | 336 (453) {506) | (1.087)
] ) 70 140 168 |
10 014 | 9.00 108 (70) (140) (168)
_ 12 224 269 |
16 0.20 9.50 114 (112) (224) (269)
o mummaﬁumnaauﬂmuauw ' T35 5 5
|nanaRananadiafiay 0.6/1 3| 25 0.30 11.50 138 (173) (330) (420)
1 UNY 90°C IEC 60502-1(CV) — 245 490 | ses
35 0.40 12.50 150 (245) (490) - (588)
‘ R ‘ 350 700 1 840
50 0.54 14.00 168 (350) (760) (840)
POWER CABLE, CROSS—LINKED N 2124 17256 980 1176
POLYETHYLENE (XLPE) 70 0.74 115.50 186 (453)
| INSULATED, 0.6/1 kV, SINGLE ' ' ' 665
CORE, 90°C, IEC 60502-1 (cv) [ 99 1.00 17.50 | 210 (453)
120 1.26 19.50 | 234 (455)
185 194 | 2350 | 282 (5

NUNELNG ASIRIUIAAY 1z]Luammummamuwamnsﬂmammnmsu @aiAu)

NOTE THE TENSION IN THE PARENTHESIS SHALL BE USED WHEN PULLING THE CABLE WITH PULLING GRIP OR
BASKET GRIP (PER WIRE) .

- v 1 -
NDIUIRSFEIUS=UULWAN M axlax - _ Tunuwuy ..
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ASsUULANA SIDE WALL PRESSURE OF THE CABLE o .

2ot Corme IN UNDERGROUND CABLE CONSTRUCTION WWuh .1 20ed w9, uwe
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NNSUS:NAULAEN
ASSEMBLY  NO.

7124

A5 USIFFARATLDAMALR (Trer) EDRIANATARIINARIDNY (PAIAL) URZANBILUSANY (FD)
TABLE MAXIMUM ALLOWABLE PULLING TENSION (Tmox) WHEN PULLING THE CABLE WITH PULLING EYE
(PER WIRE) AND VARIABLES (CONTINUED)
R T e |USIBIRIRATLY (nn.).
2ue | dmtn {usnugue- [Safiagnaladlul 48 5ol . |
Auala) dwiadia [naneniuuan AgH VAXIMUM ALLOWABLE
L PR R | (n/3) (.) Q) [ 5LIUNG TENSION (kgf)
TYPE OF CABLE S oF weo|od R™ {funla]puadial Aaa] Auegia
(mi) | WEIGHT OF | OVERALL |MININSIDERADIUS| 1 LW | 2 (AU | 3 (AW | 4 LAY
' CABLE DIAMETER | OF BEND |[SINGLE [ TWO | THREE | FOUR
{kqg/m) {mm) (mm) CABLE { CABLES [ CABLES{-CABLES
, . , __IPULLING | PULLING] PULLING] PULLING
{ 50 1.04 3000 1 450 . ‘(igg) (;88) .
1 mmmuaaumaquﬂmuauw — ‘ - =% e
{AaoaRananaAafiay 12/20(24) 120 1.83 36.00 | 5S40 (453) (906)
; -m 1 UWNY 90°C IEC 605022 | : — 295 2.590
185 2.59 40.00 | 600 3159 | (453) (906)
|POWER CABLE, CROSS-UNKED | 240 |  3.27 4300 | €45 1,680
N POLYETHYLENE (XLPE) : _— 7 (453)
| INSULATED, 12/20(24) k. 400 4.87 49.00 | 735 f'gé%.z)
SINGLE CORE, 90°°C, IEC 605022 }— — — —] (zigg? '
500 5.95 53.00 795 ‘
50 128 | 3600 | s40 (320) o0)
i mumtuaduﬂwmumwamu - - 840 1680
120 2.16 42.00 630 Y | e
naaﬂaqnawamamu 18/30(38) (453) {906)
183 1 uny 90°C IEC .60502—2 ' , Y
- 90°C IEC 185 2.92 4500 | 675 | 3-425%5) fé%%?
_ , . ' ~ —~ 2150 |—— _ _
IPOWER CABLE, CROSS-LINKED 240 3.62 48.00 720 A 1k680
POLYETHYLENE , (XLPE) (453) ,
INSULATED, 18/30(36) kV, 400 5.25 s5.00 | 825 2_&;70%2
|SINGLE CORE, 90°C, IEC 605022 ] . ~ (24";%‘)3 (906)
: 500 6.39 59.00 885 :
. AWRATRIUANDUR i
wuauwnaaﬂmnﬂwamamu
84/15(123) A3 1 WNW 90°C
UIN.2202-2547
800 13.20 95 1,425 | 154 2{%35 -
POWER CABLE, EROSS—LINKED |
POLYETHYLENE (XLPE)
INSULATED, 64/115(123) kv, )
SINGLE CORE, 90 °C, '
TIS 2202-2547

NULLNG
NOTE

BASKET GRIP (PER WIRE)

AussRduady TadiofaanuafianiuwaiinFunSounananiy (Aamu).
THE TENSION IN THE PARENTHESIS SHALL BE USED WHEN PULLING THE CABLE WITH PULLING GRIP OR
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