M 20 Length of engagement
not less than 22

)

All dimensions are in mm

Fig. 6 in TIS 1077

Base Recess and Thread Dimensions

FOR LINE - POST INSULATOR ONLY

Page 2 of 2




B7343 P73+3
BOTTOM OF
BOTTOM OF
TOP GROOVE M M TOP GROOVE ,—R25MIN
/ /] R 25 MIN
1814 . ) / 18+4 NLAY /
J' W
CENTER OF CENTER OF Z
SIDE GROOVE SIDE GROOVE =
2 330 432
]
:' A
2170 } /
@ 190 I
METAL BASE —-
METAL BASE —{—
g Il
SQUARE WASII\I-ISI; . T 178 SQUARE WASHER —_ & e
LOCK NUT =+ 2 NUT — j o
SHANK LOCK NUT - S0
SHANK ———
M 20 M 20
56/57-2 56/57-4
Note
1. Dimensions not specifying tolerances are only references.
2. All dimensions are in mm.
3. Top-wire groove shall seat a 50 mm diameter mandrel.
4. Side-wire groove shall seat a 50 mm diameter mandrel.
TIS 1251 PIN-POST INSULATOR 56/57-2 56/57-4
Leakage distance, minimum mm 534 953
DIMENSIONS
Protected leakage distance, minimum mm 267 483
MECHANICAL Cantilever strength kN 12.5 12.5
VALUES Cantilever proof load kN 5 5
Low-frequency dry flashover kV 110 140
ELECTRICAL Low-frequency wet flashover kV 80 95
VALUES Critical-impluse flashover, positive kV 180 225
Critical-impluse flashover, negative kv 205 300
RADIO-INFLUENCE | Low-frequency test voltage, rms to ground kV 22 44
VOLTAGE DATA | \rovimum RIV at 1,000 kHz, Radio freed v 100 200
COLOUR OF INSULATOR Preferably BROWN
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Type A Type D
TIS 354 SUSPENSION-TYPE PORCELAIN INSULATOR Class 52-1 Class 52-4
MINIMUM .
DIMENSIONS Leakage distance mm 178 292
Combined mechanical and electrical strength mm 44.48 66.72
MECHANICAL Mechanical impact strength cm-N 507.37 621.34
VALUES Tension proof kN 22.24 33.36
Time load kN 26.69 44.48
Low-frequency dry flashover kV 60 80
Low-frequency wet flashover kV 30 50
ELECTRICAL Critical-impluse flashover, positive kV 100 125
VALUES — -
Critical-impluse flashover, negative kV 100 130
Low-frequency puncture kV 80 110
RADIO-INFLUENCE | Low-frequency test voltage, rms to ground ~ kV 7.5 10
VOLTAGE DATA Maximum RIV at 1,000 kHz uv 50 50
COLOUR OF INSULATOR BROWN
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All dimensions are in mm
TIS 563 SUSPENSION-TYPE TOUGHENED GLASS INSULATOR Class 52-1 Class 52-4
MINIMUM .
Leak t 178 292
DIMENSIONS eakage distance mm 9
Combined mechanical and electrical strength mm 44 67
MECHANICAL Mechanical impact strength N-m 5.0 6.0
VALUES Tension proof kN 22 33.5
Time load kN 27 44
Low-frequency dry flashover kV 60 80
Low-frequency wet flashover kV 30 50
ELECTRICAL . ..
v AL%ES ¢ Critical-impluse flashover, positive kV 100 125
Critical-impluse flashover, negative kV 100 130
Low-frequency puncture kV 80 110
RADIO-INFLUENCE | Low-frequency test voltage, rms to ground kV 7.5 10
VOLTAGE DATA | Maximum RIV at 1,000 kHz Y 50 50
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B
A
i Type C Type E

TIS 354 SUSPENSION-TYPE PORCELAIN INSULATOR Class 52-3 Class 52-8

A, maximum mm 273 298
DIMENSIONS

B mm 14643 14643
MINIMUM Leakage distance mm 292 279.5
DIMENSIONS

Combined mechanical and electrical strength kN 66.72 160.13
MECHANICAL Mechanical impact strength cm-N 621.34 1,016.73
VALUES Tension proof kN 33.36 80.06

Time load kN 44.48 106.75

Low-frequency dry flashover kv 80 80

Low-frequency wet flashover kv 50 50
ELECTRICAL L .
VALUES Critical-impluse flashover, positive kV 125 125

Critical-impluse flashover, negative kv 130 130

Low-frequency puncture kv 110 110
RADIO-INFLUENCE Low-frequency test voltage, rms to ground kV 10 10
VOLTAGE DATA |\ aximum RIV at 1,000 kHz uv 50 50
COLOUR OF INSULATOR BROWN
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TIS 563 SUSPENSION-TYPE TOUGHENED GLASS INSULATOR Class 52-3 Class 52-8
A, maximum mm 273 298
DIMENSIONS
B mm 14643 146+3
MINIMUM .
DIMENSIONS Leakage distance mm 292 279
Combined mechanical and electrical strength kN 67 160
ical i - 6.0
MECHANICAL Mechanical impact strength cm-N 10
VALUES Tension proof kN 33.5 80
Time load kN 44 107
Low-frequency dry flashover kV 80 80
Low-frequency wet flashover kv 50 50
ELECTRICAL Critical-impluse flashover, positive kV 125 125
VALUES
Critical-impluse flashover, negative kV 130 130
Low-frequency puncture kV 110 110
RADIO-INFLUENCE Low-frequency test voltage, rms to ground kv 10 10
VOLTAGE DATA | Maximum RIV at 1,000 kHz uv 50 50
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1. If high-resistance coatings are applied to the insulator, such
coatings shall be considered as effective leakage surfaces, and the
distance over them shall be included in the leakage distance.
2. All dimensions are in mm.
3. Top-wire groove shall seat a 36.5 mm diameter mandrel.
4. Side-wire groove shall seat a 27 mm diameter mandrel.
TIS 279 PIN-TYPE INSULATOR Type B
Class 56-2
Leakage Distance mm 432
MINIMUM . .
DIMENSIONS Dry-arcing distance mm 210
Pin height mm 178
\MEE[?}? NICAL Cantilever strength kN (Ib) |13.3(3,000)
Low-frequency dry flashover kV 110
Low-frequency wet flashover kV 70
E]IA}?JCUERSICAL Critical-impulse flashover, positive kV 175
Critical-impulse flashover, negative kV 225
Low-frequency puncture kV 145
Low-frequency test voltage, rms to ground 22
RADIO-INFLUENCE a Y s & kv
VOLTAGE DATA Maximum RIV at 1,000 kHz, Radio freed MV 100
COLOUR OF INSULATOR BROWN
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Note
1. If high-resistance coatings are applied to the insulator, such

coatings shall be considered as effective leakage surfaces, and the
distance over them shall be included in the leakage distance.

2. All dimensions are in mm.
3. Top-wire groove shall seat a 35 mm diameter mandrel.

4. Side-wire groove shall seat a 27 mm diameter mandrel.

TIS 279 PIN-TYPE INSULATOR Type €
Class 56-3

Leakage distance mm 533.5

MINIMUM . .

DIMENSIONS Dry-arcing distance mm 241.5
Pin height mm 203

\MEE[I}S‘NICAL Cantilever strength kN (Ib) | 13.3 (3,000 )
Low-frequency dry flashover kV 125
Low-frequency wet flashover kV 80

ELECTRICAL . . .

VALUES Critical-impulse flashover, positive kV 200
Critical-impulse flashover, negative kV 265
Low-frequency puncture kV 165

RADIO-INFLUENCE Low-frequency test voltage, rms to ground kV 30

VOLTAGE DATA Maximum RIV at 1,000 kHz, Radio freed RV 200

COLOUR OF INSULATOR BROWN
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CATALOGUE NO. HRAA-025571C
Catalogue No. HRAA-025571C
Leakage Distance inch 36 3/4
Dry Arcing Distance inch 14 1/4
Cantiliver strength 1b 3,000
Dry kV 140
Low Frequency
Minimum Flashover Wet kv H3
Volage Positive kv 210
Critical Impluse
Negative kV 245
Dry kV 120
Low Frequency
Withstand Voltage Wet kv 90
Critical Impluse kV 190
Low Frequency Puncture Voltage kV 210
Radio Influence Test Voltage to Ground kV 30
Voltage Data Maximum RIV at 1,000 kHz uv 200
COLOUR OF INSULATOR BROWN
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All dimensions are in mm

Type B
TIS 227 SPOOL-TYPE INSULATOR
Class 53-2
MECHANICAL
VALUE Transverse strength kN (1b) 13.3 (3,000)
Low-frequency dry flashover kV 25
E]IAE%%{SICAL Low-frequency wet flashover, Vertical kV 12
Low-frequency wet flashover, Horizontal kV 15
COLOUR OF INSULATOR BROWN
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All dimensions are in mm
Type A Type D
TIS 280 STRAIN-TYPE INSULATOR Class 54-1 Class 54-4
MINIMUM .
DIMENSIONS Leakage distance mm 41.5 76
MECHANICAL .
VALUES Tension strength kN (Ib)| 44.5 (10,000) 89 (20,000)
ELECTRICAL Low-frequency dry flashover kV 25 40
VALUES Low-frequency wet flashover kV 12 23
COLOUR OF INSULATOR BROWN
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Invitation to Bid No.:

C

C1

la

1b

1c
lc.d

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 : upto 1,000 m above sea level
Ambient air temperature :  upto 50°C

Average relative humidity in any one year :  upto 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.
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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, rm.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)

111
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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.

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

le.l Design test

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

relevant [EC standard by the following item:

a) Sudden load release pre-stressing

b) Thermal-mechanical pre-stressing

¢) Water immersion pre-stressing

d) Verification tests

e) Visual examination

f) Steep-front impulse voltage test

g) Dry power-frequency voltage test

h) Hardness test

i) Accelerated weathering test

j)  Tracking and erosion test

k) Flammability test

1) Dye penetration test

m) Water diffusion test

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

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

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

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

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

interface geometry

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

- same or smaller stress under mechanical loads

- same or greater diameter of the core

- equivalent housing profile parameters

111
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le.2 Type test
The composite suspension insulator shall be successfully passed type tests in accordance with the
relevant [EC 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

le.3  Testing laboratories
The design and type tests shall be conducted or inspected by the acknowledged testing
laboratories/institutes as following:
(1) Independent laboratories/institutes which are members of the Short-circuit Testing Liaison (STL)
or independent laboratories/institutes which are accredited according to TIS 17025 or ISO/IEC
17025 with the scope of accreditation covered the relevant test items, standards and equipment.
The certification and scope of accreditation of the independent laboratories/institutes shall be

submitted with the bid for consideration.

111
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(2) Thailand’s national laboratories, institutes, universities and electric utilities, as follows:
- National Metal and Materials Technology Center (MTEC)
- Electrical and Electronic Products Testing Center (PTEC)
- Thai Industrial Standards Institute (TISI)
- Electrical and Electronics Institute (EEI)
- Department of Science Service (DSS)
- Testing Laboratory, Electrical Engineering Department, Faculty of Engineering, Chulalongkorn
University
- Electricity Generating Authority of Thailand (EGAT)
- Metropolitan Electricity Authority (MEA)
- Provincial Electricity Authority (PEA)

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

In case of the foreign manufacturers having experience of more than twenty (20) years in design,
manufacture and sell the composite insulators for using in system voltages of 115 kV or higher, PEA
will accept design and type test report(s) conducted by the manufacturer’s laboratory or other
independent laboratories without qualification mentioned in (1) or (2). Documents showing the

manufacturer’s experience such as reference list shall be submitted with the bid for consideration.

The bidders or manufacturers who prefer to carry out the type and design tests of the composite
insulators with the laboratories or by the manufacturer themselves without the qualification mentioned
above, the detail of the test facilities of the laboratories or the manufacturer shall be submitted to PEA
for approval before proceeding the tests and before the bid closing date. PEA reserves the right to send

representatives to inspect and witness the tests with the cost of the bidders or manufacturers.

The design and type test report done by the laboratories in Thailand or local manufacturers shall be

valid within five (5) years counted from the issued date in the test report to the bid closing date.
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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.




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 8 of 10

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 -

2¢ 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)

111
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Note: Conditions for documentation and consideration
1. The Contractor has to supply documents as follows:
(1) One (1) set of instruction book for installation and maintenance shall be packed together
with each package in English and Thai.
(2) Reports of type and design tests and routine tests shall be sent to the Authority, thirty (30)

calendar days before the first shipment, at the following address:

Technical Specification Division
Engineering Department
Provincial Electricity Authority (PEA)
200 Ngam Wong Wan Road, Chatuchak
Bangkok Metropolis 10900
Thailand

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

3. Delivery time is one of the important factors to be considered.
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Critical documents of the proposed composite suspension insulator shall be submitted with the bid as follows:

Item

Description of document

Confirmation

Reference

(Page No./folder)

Manufacturing experience

D Yes |:| No

List of routine tests

D Yes |:| No

Design and Type test report and/or test certificate or

D Yes |:| No

The copy of previous Purchase order (if any) or

|:| Yes D No

PEA Product Acceptance certificate (if any) or

|:| Yes D No

Product lists certificate (if any)

|:| Yes D No

Design data and guarantee of the proposed composite

insulators

D Yes |:| No

Detailed drawing(s) with dimensions and tolerances in mm

D Yes |:| No

Packing details

D Yes |:| No

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

111

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  : 110 kN
Nominal section length : 1,500-1,600 mm
3 1030020103 set(s) | Composite suspension insulator, for 115 kV transmission line, dead-end

III

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

Nominal section length . 1,500-1,600 mm
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TYPE OF ALLOWABLE INSULATOR

X Ldm w ¥ *

1 WuiifdfiuanstussAud@nuay W —

- u'mmnUaaaq’lnm'~iU‘ixnauqnmmﬁ‘iuuazduaunum'ﬂm%'lﬂ
WiavinaussundaesssitaonudinSnaio

- u'anrumsmqu'ﬁmuuunmqashnmﬁumanzqmﬁwau
uﬂqzamuauﬂaﬂﬂuusaﬂuﬁnum

- U‘it"l(ﬂ&ﬂﬂlﬂ‘lﬁﬂ‘iﬂ‘i‘iuﬁ'iEIU‘iI.WﬂEltﬂﬂa'] Fylt. o

Faruifanuamanit a-amaqm-mnﬁquﬂm-mmumq 1 ﬁmum

uatliifiaumsaRantiagasa wialian EsoD UURGRARALSY

* z

SEVIT 0.03-0.06 UN./BL,

1. LGHT POLLUTED AREAS, SUCH AS @ —

— AREAS WITHOUT INDUSTRIES AND LOW DENSIY OF HOUSES
EQUIPPED WITH HEATING OR CHILLER PLANTS .

— AREAS WITH LOW DENSIFY OF INDUSTRIES CR HOUSES BUT
SUBJECTED TO FREQUENT WINDS OR RAINFALL .

— AGRICULTURAL AREAS AND MOUNTAINOUS AREAS .

ALL THESE AREAS SHALL BE WORE THAN 1 km FROM THE SEA AND

SHALL NOT BE EXPOSED TO WINDS DIRECTLY FROM THE SEA OR ESDD

ON INSULATOR SURFACE HAS A VALUE OF 0.03—0.06 mg/om>,

anawuawuasamy KUU A (WUU 52-3)
). 354 (FAaiaofl 1030020001)
anmuumuuaﬁm‘y WUU 9 {uul 52-8)
uD). 354 (Spuanil 1030020003}
anmuua‘)uummu 7 UUY 52—3

um, 563 (IAamanfl 1030020007
anmuuwummgm WUU 52-8

U563 (3aAERaN 1030020003)
anﬁwuytiﬂﬂn 115 (47 RRRAuUUILaY
Cidntam ®30010204)
FNOIWUSTURDSINAR 115 WV BT 1,100-1,200 21,
Suusadlanasnan 110 fadadu
('Janmuﬁ‘ 1030020100}

anamwﬂaﬂwﬁﬂ 115 & 4717 1,560-1,600 K.

'iuu'iqai'iuuwmq 110 Aadofy
('Jaataa'n 1030020101)

anmuuuwamiﬂﬁa 115 K H719 1,500—1,600 H3l.

suu'iqailuuwn'ﬂ 220 faliady
(AR 1030020103)

PORCELAIN, INSULATOR, SUSPENSION TYPE, 1YPE C
(CLASS 52-3), TS 354 (MAT. No. 1030020001)
PORCELAIN, INSULATOR, SUSPENSION TYPE, TYPE O
(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, POSYT TYPE, 115 KV, HORIZONTAL
MOUKTING (MAT. Mo. 1030010204)

INSULATOR, SUSPENSION, COMPOSITE, FOR 115 kv,
NOMINAL SECTION LENGTH 1,100-1,200 mem, WINIMUM

TENSION LOAD 110 kN (MAT. No. 1030020100}
INSULATOR, SUSPENSION, COMPOSITE, FOR 115 %V,
NOMINAL SECTION L{ENGTH 1,500—1,600 mm, MINIMUM
TENSION LOAD 110 kN (MAT. No. 1030020101)
INSULATOR, SUSPENSION, COMPOSITE, FOR 115 kv,
NOMINAL SECTION LENGTH 1,500-1,60C mm, MINIMUM
TENSION LOAD 220 kN (MAT. No. 1030020103}

nawmsgIuSILAA v o - Uununuy SA1-015/59010
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'ﬂﬁﬂlﬂmﬂf‘l’?‘ﬁd%ﬂﬂ‘)&ﬁdiﬁxﬁﬂﬁSUU’A"IEMQ 115 kY

19 UﬁzﬂE]ULﬂﬁﬂ
ASSEMBLY NG.

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

» ‘} b
ﬂﬂwzﬁi‘lﬂﬁﬂd'ﬁzuuﬁ'}ﬁﬂﬂ
NATURE OF TRANSMISSION SYSTEM LOCATION

ﬁﬁaamgnmuﬁtﬁamu
TYPE OF ALLOWABLE INSULATOR

2. ﬂuﬂnuuamqﬂuﬁ-numunmq tITE
- uamzumaqamﬁneauﬁ'l;ﬂaum'iﬂ-mﬂunsmqmmma

m‘m=Lfluu*ivzmmuﬁur{unum‘ﬁnq*ﬂmsmﬁﬂmﬁuﬁamﬁa

La'imﬁ';m'mmumunmq
- uemmmuz!uﬁumaaaqmwniiuw'lu.uu UFQ=ANTIALTA

WYERURN LAY
- A= -t ' Y
— UBuNTAmEa HAR Y up:azgmqq'mmaﬁm:tﬁlumté 1 AlaRs
- {An ESDD UUANGNOMHRYSINTN 0,102  HL/HL

2. MEDIUM POLLUTED AREAS, SUCH AS :© —

— AREAS WITH INDUSTRIES NOT PRODUCING PARTICULARCY
POLLUTING SWMOKE OR WITH AVERAGE DENSTTY OF HOUSES
EQUIPPED WiTH HEATING OR CHILLER PLANTS.

~ AREAS WITH HIGH DENSATY 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

—~ ESO0 ON INSULATOR SURFACE HAS A VALUE OF 0.1-0.2 mg/cm

AN0WUITURZIINAR 115 KV BT 1,100-1,200 UL,
'iuu‘imiluummﬂ 110 filatindu

(‘lﬂnlﬂﬁ'ﬂ 1030020100)

anmuumuﬂmiwﬁn 115 W 813 1,500—1,600 3.
'-suui\:ﬂi}uuwmﬂ 110 ARIFY

{3ARLAEN 1030020101)

anmuumunmiwﬁa §15 & BT 1,500-1,600 331,
‘5UU.'i~lﬂ~ﬂ1N8$Jﬂ‘]"i 220 filatingiu

(Faasand 1030020103)

anmuumflﬂan 115 &5 Begdlunyouay

(qﬁqman 1030010204)

INSULATOR, SUSPENSION, COMPOSITE, FOR 115 Ky,
NOMINAL SECTION LENGTH 1,100-1,200 mm, MINBLUM

TENSION LOAD 110 kN (MAT. No. 1030020100)
{NSULATOR, SUSPENSION, COMPOSIE, FOR 115 KV,
NOMINAL SECTION LENGTH 1,500-1,600 mm, MINIMUM
TENSION LOAD %10 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)

3. fuiiiiiuanmlus:fuga W —
- waqamanﬁunuﬂuuuﬂsau'ammmuwmuaamaﬂnm
nuaasﬂmi'lzlwimﬁﬂmwiauﬂsmemﬂﬂm’mwum
—usmmnmgmqmnmuﬂmsm‘lumu t Alaums n3a
ﬁasuaunzmnsuuﬁq uanﬁmanﬂﬁﬂw'saaﬁluﬁqm
— fiA ESDD Uumannwaqﬁ-ﬂ'm 0.3-0.6 un./dn’
- u‘iu:lru'luwnu:amsazfuzlunuﬂuuuﬂumﬁqﬁftﬁwm

3. HEAVY POLLUTED AREAS, SUCH AS @ —
~ AREAS WITH HIGH DENSITY OF INDUSTRIES AND SUBURBS OF LARGE

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

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

~ ESDD ON INSULATOR SURFACE HAS A VALUE OF 0.3-0.6 mg/em’?

— THE URBAN AREAS OR DENSTTY COMMUNITIES WITH TRAFFIC

SAAIDUSIAIKER 115 K 813 1,100-1,200 2,
Zuusaasiaunan 110 Aatindu

(IAAABT 1030020100)

FINTLUBIUASIANER 115 KV 81T 1,500~1,600 3L,
wu'iaailuuwmq 110 Alafinfu

(sauani 1030020100

anmuu.mmaﬂwﬁa 135 KV 812 1,500-1,600 38l
ﬁuu'imiluuauﬂ'ﬂ 220 Alatdu

(':lﬁqmun 1030020103)

INSULATOR, SUSPENSION, COMPOSITE, FOR 115 KV,
NOMINAL SECTION LENGTH 1,100-1,200 mm, MNIMUM
TENSION [OAD 110 &N (MAT. No. 1030020100}

iNSULATOR, SUSPENSION, COMPOSITE, FOR 115 kY,
NOMINAL SECTION LENGTH 1,500-1,600 mm, MINIMUM

TENSION LOAD 110 kN (MAT. No. 1030020101)

CONGESTION.
INSULATOR, SUSPENSION, COMPOSITE, FOR 115 kv,
NOMINALL SECTION LENGTH 1,500—1,600 mm, WINIMUN
TENSION L0AD 220 kM {MAT. No. 1030020103)
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ASSEMBLY NO. 9510

RULES FOR H.Y. INSULATOR APPUCATION IN 115 kV TRANSMISSON SYSTEM

v X .
ANV HUNINTTUUEATDRY
NATURE OF TRANSMISSION SYSTEM [OCATION

ziﬁaamsgﬂmaiﬁv?lamu
TYPE OF ALLOWABLE INSULATOR

4 fufitfinaniodusfugann Wy —

- U‘inmmﬂuwﬂsuﬂumquﬁsqmummﬁnsﬁzﬁaunsa
Taﬂlﬂﬂ'lzl-{'lml.ﬂ'd Thick conductive deposnte L?.'I‘L.I
Yudas, #ae, Huute waamasdhl Wuay

- uenmnmgmw\nmﬂﬁm-w‘?umu 1 flaviss was
%%uvlaﬁﬂnzm‘laun‘ia wiauSndfiinnsdu
wanRA RIS AN snnadbpsuasdila

- 1.|'intunumqu‘ﬂuﬂanﬁlnmanummmﬂnﬁwamw

4. VERY HEAVY POLLUTED AREAS, SUCH AS : —

- AREAS OF INDUSTRIAL SMOKE PRODUCING PARTICULARLY THICK
CONDUCTIVE DEPOSIE  SUCH AS CEMENT, GOTTCN, DUST OF POWDER
ANIAL 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 HOSS ON DEVICES.

— AN0OWUITUASIINAR 115 kv 877 1,100-1.200 1AL,
auuﬁmﬂuuwmq 150 Mafidu
(Aniasfl 1030020100)

~ ANAWUSIURIIINGR 115 KV BT 1,500-1,600 3L,
ﬁuuaqa\ﬁuuwmw 110 Aafifu
(IRALRAN 1030020101)

- sgnmuumunmiwﬁa 5 W B1T 1,500-1,600 1,
suwmxﬂwmmﬂ 220 flativdu
(Iaatanfl 1030020103)

—  INSULATOR, SUSPENSION, COMPOSITE, FOR 115 W,
NOMENAL SECTION $EMGTH 1,100—1,200 mm, MINIMUM
TENSION L0AD 110 kN (MAT. No. 1030020100)

—~  INSULATOR, SUSPENSION, COMPOSITE, FOR 115 KV,
NOMINAL SECTION LENGTH 1,500-1,600 rrrm, MiNiMUM
TENSION LOAD 110 kN (MAT. No. 1030020101)

— INSULATOR, SUSPENSION, GOMPOSITE, FOR 118 kv,
NOMINAL SECTION LENGTH 1,500-1,600 mm, MINIMUM
TENSION LOAD 220 kN (MAT. No. 1030020103}

HIUTELNA NOTES

1.A1 ESDD vy Uﬁuwsl=auaaqﬁqm*iastﬁauwmann'w 1.
muutmnuﬂsmruammaa {NaCt} 2

2.nadi9A ESOD Wgr Esop iunamildumsivnsan
Gongnandldeny uaswan Espp ladludasits-yl g
‘lu‘isauuamu-nmmﬂuwu

3. nirmﬁawann'wmuﬂnnmrunmmuuaammﬁﬁ'\'@n 3.

SNURAYIE (AU QUILARTARRLANIAYS (DRY BAND)
by . ™ T vy .y 4 o &
Wury wusililganodlusduituiinduanmetgedasulu
4.ASAUAY ANSARAY UAZNSUITRSIINIRANAWUSI

Voo va Lo - oo ¥
AnufitRanuefiossniaiomiug 4.

- Pod s *> & w
5. netiawAsastiinfusanif wrnTioghuinimansey
wSoRuifliansadaninansgnany Ildanauslienaiivnia

ESDD MEANS EQUIVALENT SALY DEPOSIT DENSITY.

THE VALUE OF ESDD IS KNGWN, THE ESOD MUST BE
CONSIDERED TO CHOOSE THE INSULATOR.

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

IN GASE 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 WiTH
THE INSTRUCTION MANUAL OF PRODUCT.

5. IN CASE OF TRANSMISSION LINES WHICH SUPPLY TO
SUBSTATION IN IMPORTANT AREAS OR AREAS WHICH
INSULATORS GANNOT BE WASHED, THE COMPOSITE INSULATOR
SHALL BE INSTALLED.
=388 g
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2.3.7 Transformer
for 22 kV
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WBNESHANLRNLUUNYS18asRenaUA
(ADDENDUM)

LNaSLLRNLUUTN8S18aviBenaIUA (ADDENDUM) Hlvdofudiunisosaasredaavi
RTRN-047/2561

1. MINRUATGNIINAGDU lightning impulse test
fuunLiiy NOTE sasaluiivinewde 1e.2.2 Test procedure of Type test and Short-circuit

withstand test 78 (3)

NOTE
For the lightning impulse test on the LV windings (Um < 1.1 kV), PEA will also accept

the test that applied an impulses to all the LV terminals (including the LV neutral) connected

together with the higher voltage terminals earthed.

2. msﬁmummmgmwaa HV Bushing

AVUANINSINVDY HV Bushing lusiade 1b Standards fiasialuil

HV bushings shall be in accordance with the DIN 42531 or other standards which

conform to PEA’s requirement as specified in 1c.9 Bushings.

nBWA  I5NMIMeaeu lightning impulse test mude 1. Avuntulaglasuoysfann nln. wad

AURUITR SHN.(IA) a9TUN 29 LWwngu 2562
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wnaTRuAsLIUTne T sanBuaaiUa 2
(ADDENDUM 2)

ONATIRILALLUUTes ez BuadiUn (ADDENDUM 2) Swaeidudunisssailng1ed waed
RTRN-047/2561

NSNAHBUIWDNTIMTI95U (Acceptance test)

= e wi o @
FEaTIBEANIYAFEUINEN1IRTI95UT TRlWNUTYe 1e.5.2 Acceptance test procedures Tuaiua

(1) MsVadaUIRDNIIATINTUMUTRTE 1e.5.1(1) 84 (6) waziiadedl (10)

Iidusinegnanvdawlasndndeluusazain Inugusiotaudazsens (tem) Alvuieiay
A as = [ 5 =Y o = v A
sWanandeaiu wnasinsRmsaniiluldnumsied 1 ol

ﬁ’l'a"lwif’lll
Jwoundowdasit | dwaudedn
Sodaudazen® | Admeseuitoninaniy
e e (N
2 B 15 2
16 9 25 3
26 09 90 5
91 f 150 8
151 f4 500 13
17371 500 20
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il mndwundaulasiliiunisveasuginndrsuiumeigsganeeuSuliveasuliniy

U
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NSNTIVTURER ANA.
C'Il ar at k3 o ar at d ]
(2) MINAADULWBNITATIVIUAIUNIVD 1e.5.1(7), (8) waz (9) dmsuIauTNvaLesyey1 NHU
nminagoulude (1) wwen
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Wiz 31819 (item) Villmuneavswaiasdoniu aumsei 2 fail
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'luﬁ'tutm ' Temperature- | Full wave lightning | Sho_ -clrcuit
ey fise test impulse test | withstand test
0 th 14 linagou linegou linnday
15 fs 29 Vedau Tivadau Tunaaau
30 e 144 Vedau vedau lanagou
145 0l Ve@aU  vedey veaey |
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(7) Temperature-rise test 1 0
(8) Full wave lightning 1 0
impulse test |
.(9} Short-circuit withstand | 1 0
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PROVINCIAL ELECTRICITY AUTHORITY
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WITH ABILITY TO WITHSTAND SHORT CIRCUIT

Specification No. RTRN-047/2561 Approved date: ) § Nﬂv (74} Rev. No.: 0 Form No. Page 1 of 1

LE]ﬂﬂ'l?Lﬁmﬁ&JLLuUi’waSLaﬂﬂﬂtﬂﬂ 3
(ADDENDUM 3)

anasiuduwuusvazdenala (ADDENDUM) thvdedudiunisvesailansdoutadlndnss u
UUBUAYNA RTRN-047/2561

Meazdaiesufiinsvaaeull Wldunuiide 1e.3 Acknowledged testing laboratories Tuaiue

le.3 Acknowledged independent testing laboratories

The type test and short-circuit withstand test shall be conducted or inspected by the

acknowledged testing laboratories/institutes as follows:

(1)

(2)

EME

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.

The bidders or manufacturers who are accredited according to TIS 17025 or ISO/IEC

17025 preferring to carry out the type tests and short-circuit withstand test of the

transformers with the laboratories or by the manufacturers themselves, the tests shall

be inspected by Thailand’s national laboratories, institutes, universities, and electric

utilities in (2) and other laboratories, institutes, universities, or electric utilities

approved by PEA.

Thailand’s national laboratories, institutes, universities, and electric utilities, as follow:
Electricity Generating Authority of Thailand (EGAT)

- Thonburi Electrical Power Laboratory (TEPL)

Other laboratories, institutes, universities, or electric utilities approved by PEA, In this

case, the detail of the test facilities of the laboratories 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.




PROVINCIAL ELECTRICITY AUTHORITY

nﬁwﬁ::a TECHNICAL SPECIFICATION DIVISION

SINGLE-PHASE TRANSFORMERS FOR 22 kV and 33 kV 50 Hz DISTRIBUTION SYSTEMS

WITH ABILITY TO WITHSTAND SHORT CIRCUIT

Specification No. RTRN-047/2561

Invitation to Bid No:

C

C1

la

1b

Material, equipment, and specifications for SINGLE-PHASE TRANSFORMERS FOR 22 kV
and 33 kV 50 Hz DISTRIBUTION SYSTEMS WITH ABILITY TO WITHSTAND SHORT CIRCUIT

General material and packing instructions

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

Scope

These specifications cover single-phase transformers, oil-immersed, natural self-cooled, power 30
kVA, designed and constructed to withstand without damage the thermal and dynamic effects of
external short circuits, suitable for outdoor installation on 22 kV and 33 kV 50 Hz distribution systems

(33 kV distribution system is 19/33 Y kV multi-ground system) .

Standards

The transformers shall be manufactured and tested in accordance with the following standards:

Thailand Industrial Standard (TIS)
TIS 384: 2543 Power Transformers

International Electrotechnical Commission (IEC)

IEC 60076-1:2011 Power transformers — Part 1: General

IEC 60076-2:2011 Power transformers — Part 2: Temperature rise for liquid-immersed
transformers

IEC 60076-3:2013 Power transformers — Part 3: Insulation levels, dielectric tests and external

clearances in air
IEC 60076-5:2006 Power transformers — Part 5: Ability to withstand short circuit
IEC 60296: 2012 Fluids for electrotechnical applications — Unused mineral insulating oils for

Transformers and switchgear

International Organization for Standardization
ISO 12944-5:2007 Paints and varnishes - Corrosion protection of steel structures by protective

paint systems - Part 5: Protective paint systems

LV bushings shall be in accordance with the DIN 42530. HV bushings shall be in accordance with the
DIN 42531.

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

Approved date : 26/09/2561 Rev. No.: 1 Form No. - Page 1 of 28
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PEA will accept the transformers and accessories tested in accordance with the later edition of the
above standards.

PEA will also accept the type test report in accordance with the previous edition of the above
standards, if there is no significant change in any test items or no additional test item(s) compared
with the above standards. On the other hand, if there is significant change in any test items or there are
any additional test items, the previous edition type test report with the additional test report(s) of the

significant change test item(s) and/or additional test item(s) will be also accepted.

1c Principal requirement

lc.1  Service condition and installation
The transformers shall be designed and constructed for outdoor installation on concrete poles and
operation under the following conditions:
Altitude :up to 1,000 m above sea level
Ambient air temperature : 50°C, maximum
: 40°C, monthly average, of the hottest month
Relative humidity 2up to 94 %

Climate condition : tropical climate

lc.2  Rating
1. Rated power

The rated power, on continuous operation, shall be 30 kVA.

2. Rated voltage
The rated voltage of windings is given in Table 1.

Table 1 Rated voltage

Rated Primary Voltage Rated Secondary Voltage
22 kV, 19kV 480/240 V

3. Rated frequency: 50 Hz

1c.3  Core and winding
The transformer cores shall be according to manufacturer’s standard.

HV and LV windings of transformers shall be made of copper.
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1c4

1c.5

Tappings
The primary windings of transformers shall be provided with full capacity of off-circuit tap changer.

The tap changer shall be immersed in oil with externally-operated handle.
Tapping range: + 2 x 2.5% of rated primary voltage

The externally-operated off-circuit tap changer shall be designed for de-energized operation with the
operating handle brought out through the wall of the tank. The operating handle shall be fixed to the

tank wall on the dividing line between segment 2 and 3, with a tolerance of + 45 degrees as shown in

Figure 1.
Pole \iegment 3
Supporting lug
Tap changer
Segment 2 Segment 4
LV bushing
arrangement

Segment 1

Figure 1 The externally-operated off-circuit tap changer

The tap changer shall have a locking device to prevent improper use. The operating handle shall be
rotated in clockwise direction from a high tap voltage to a lower tap voltage. The tap changer shall be
provided with stops to identify the highest and lowest tap position. The tap changer positions shall be
identified by the numbers in sequence. The number “1” shall be designated to the highest tap voltage.
Consequently the number “5” indicates the lowest tap voltage. These identifications shall be in perfect
correspondence to those indicated in the connection diagram on the nameplate. All five positions of
the tap changer shall be operative positions.

The tap positions shall be indelibly marked with weather-proof paint and in a colour which shall
present distinctive contrast to the surrounding material.

The operating handle of tap changer shall be made by non-corrosion metal. Plastic is not acceptable.

Polarity: subtractive
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1c.6

1c.7

1c.8

Losses and Short-circuit impedance

The specified or guaranteed losses plus positive tolerance, for each transformer unit, shall not be more

than the figures in the table below.
Short-circuit impedance shall be measured on the principle tapping of 22 or 33 kV at ambient
temperature then corrected to 75°C.
Short-circuit impedance of the offered transformer shall be as specified in the Table 2 and have

tolerance within +10%.

Table 2 Losses and Short-circuit impedance

Watt Losses
Transformer Per cent
Rating No-load loss for Load loss Short-circuit impedance
KVA system voltage of : 2t 75°C at 75°C
22 kV and 19/33 Y kV
30 120 430 2.0

Limits of temperature-rise, above 50°C ambient temperature
Of top oil : not exceeding 50K
Of winding  : not exceeding 55 K

Insulation level

The insulation level of HV windings, LV windings and connected parts of transformers shall be as

specified in the Table 3.
Table 3 Insulation level
Insulation level
Nominal System Voltage
Impulse Test Voltage Full Power Frequency Test Voltage,
(kV, r.m.s.)
Wave (kV, peak) 1-min (kV, r.m.s.)

22 125 50

19/33Y 170 70

0.48/0.24 30 10

Insulation of transformer winding shall be designed uniformly.




nElwsdugiinoe
PROVIMCIAL FLECTRIETTY ‘J AITHORITY

PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECIFICATION DIVISION

SINGLE-PHASE TRANSFORMERS FOR 22 kV and 33 kV 50 Hz DISTRIBUTION SYSTEMS

WITH ABILITY TO WITHSTAND SHORT CIRCUIT

Specification No. RTRN-047/2561

Approved date : 26/09/2561

Rev. No.: 1

Form No. -

Page 5 of 28

1c.9  Bushings

1. Number and location
Each 22 kV transformer shall have two (2) high-voltage bushings located on the cover of the tank
and four (4) low-voltage bushings located on the side wall of the tank.
Each 19 kV transformer shall have one (1) high-voltage bushing located on the cover of the tank
and four (4) low-voltage bushings located on the side wall of the tank.
The HV bushings shall not be completed with the arcing horns.
2. Material
Transformer bushings shall be made of good commercial-grade wet-process porcelain.
The entire porcelain surface of the bushings that will be exposed after assembly shall be glazed.
The colour of the glaze shall be brown.
3. Electrical characteristics
Transformer bushings shall be capable of withstanding the impulse and low-frequency voltage as
specified in the Table 4.
Table 4 Electrical characteristics
Impulse Full Wave Low-frequency, 50 Hz (kV, r.m.s.)
Bushing
(kV, peak) Dry 1-minute Wet 10-second
High-voltage bushings for
22 kV system 123 % %
High-voltage bushings for
19/33 Y kV system 170 70 70
Low-voltage bushings 30 10 10
4. Minimum Clearance

Safety clearance of Transformer bushings shall comply with minimum Clearance Criterion,
which measurement between live part to live part or live part to ground shall be as follows.
- At least 225 mm for 22 kV System.

- At least 320 mm for 19/33 kV System.

5. Test report

The bidders have to submit the test report of bushing with the bid in order to confirm the electrical
characteristic in Table 4 Electrical characteristics, the bidders who cannot submit will be

rejected. The test of bushing can be conducted by manufacturer or third party laboratories.
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1¢.10 Terminal connectors

lc.11

HV bushings shall be equipped with solderless clamp type connectors for aluminium conductor
diameter range from 7.5 mm to 12.6 mm (sizes 35-95 mmz).

LV bushings shall be equipped with terminal pad connectors in vertical (stud type connectors are
preferable), of high conductivity bronze and hot-tin dipped. The terminal pads shall be drilled in
accordance with NEMA Standards (9/16 holes on 1 3/4” centers); each hole shall be furnished with
one (1) bolt M 12 x 60 mm (of at least 50 mm thread length), one (1) nut, two (2) flat washers, and
one (1) lock washer. The connector shall be provided with mounting hardware of stainless steel or

better. The details of terminal pads shall be according to Drawing No. SA4-015/45001.

Tank and tank finish

Tank and cover shall be constructed of welded steel plate suitable reinforced. The joints between the
tank and cover shall be provided with suitable flanges properly bolted together with gaskets.

Tank cover shall have 90° downward bent edges on all sides to protect the gasket under the top cover
from direct exposure to weather.

Gaskets between metal surfaces shall be set in grooves or held in position by retainers so arranged that
all parts are bolted metal-to-metal. The gaskets shall be made of resilient material which will not
deteriorate under the action of hot oil and will remain oil-tight. Gaskets of such material which can be
easily damaged by overpressing are not acceptable.

The transformer tank shall be round or oblique round shape, but round shape is preferable.

The transformer tank shall be furnished with mounting bracket for surge arrester. (Surge arresters shall
be supplied by PEA), see Drawing No. SA4-015/50007.

The bidders have to give the transformer’s tank dimensions which passed type test in 2a Performance
data and guarantee of the single-phase transformer (Page 25 of 28).

Tolerance of the transformer’s tank dimensions for the purposed transformer shall be within +3
percent of the declared dimensions which given by the bidders in above information, Otherwise shall
be rejected.

The tank shall have rolled edge base and recessed bottom of not less than 20.0 mm in order to
facilitate the fixing of bracket for transformer secondary leads, see Drawing No. SA2-015/26028.

The manufacturer’s serial number shall be dented on transformer tank cover.

The manufacture shall prepare 3 mm diameter holes for security seals threading. The first position, the
hole shall be drilled at the right last bolt which fix tank and cover of transformer and the second

position, the hole shall be drilled at the top right of transformer nameplate as Figure 2.

Approved date : 26/09/2561 Rev. No.: 1 Form No. - Page 6 of 28




PROVINCIAL ELECTRICITY AUTHORITY

malwindaugdin TECHNICAL SPECIFICATION DIVISION

FROVMCIAL FLECTRITTY AuTHOR

SINGLE-PHASE TRANSFORMERS FOR 22 kV and 33 kV 50 Hz DISTRIBUTION SYSTEMS

WITH ABILITY TO WITHSTAND SHORT CIRCUIT

Specification No. RTRN-047/2561 Approved date : 26/09/2561 Rev. No.: 1 Form No. - Page 7 of 28

The security seals will be installed by PEA after any transformers pass the witness test or acceptance

test or others depend on PEA’s committee.

Detail A

Security Seal

Detail B

f
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Note : The hole shall be drilled by manufacturer and thread with security seal by PEA

Figure 2 Security seal installation

1c.11.1 Painting system
1. Interior surface
Interior surface shall be finished oil resistant paint or vanish.
2. Exterior surface
The painting system will be suitable for an exterior servicing at medium atmospheric-corrosivity
category is as C3, and system number is as A.3.09 which is classified as high expected durability

(more than 15 years) in accordance with ISO 12944-5 Table A.3.
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The coating system shall be in accordance with the ISO 12944-5 as following:

Primer coat: The number of coat is one (1) coat of Epoxy (Misc) Anti-Corrosive Primer, the

dry film thickness shall not less than 80 pm
Subsequent coat(s): The number of coats are two (2) to four (4) of Epoxy Intermediate and
Polyurethane topcoat with RAL 7036 gray color.
The total number of coats are three (3) to five (5) coats and the dry film thickness of coating
system shall not less than 200 um.
3. Dry film thickness test and test report

The dry film thickness shall be spot checked for each layer of coating. The position of spot checks

is specified as Figure 3 and Figure 4.
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Figure 4: The position of spot checking for 19 kV single-phase transformers.
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The distance for spot checking is specified in Table 5:

Table 5 Distance for spot checking

Symbols Distance
a About 25% of height (h)
b About 50% of height (h)
c About 75% of height (h)
X About 25% of width (w)
y About 50% of width (w)
z About 75% of width (w)

The bidders have to submit the test report, conducted by the acknowledged testing laboratories or

manufacture, with the bid. The Item offered without submitting the dry film thickness test report

shall be rejected.

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

1c.11.2 Dry film thickness test report

The required information in dry film thickness test report shall be at least the following items:

(1) Transformer information

2)

Manufacturer’s name

Model

Serial number

Number of phase

Rated voltage of the high-voltage winding
Rated voltage of the low-voltage winding
Rated frequency

Rated power

Rated current of the high-voltage winding

Rated current of the low-voltage winding

Painted information

Coating system (flow coating or spraying)

The information for each coating (Primer coat, Subsequent coat, Top coat) as following:
- Type of material
- Paint Manufacturer
- Require minimum dry film thickness (um) as specified

- Actual dry film thickness (um) (3 reading per 1 spot checks)
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1c.11.3 Acceptance test procedure of dry film thickness test

1c.12

lc.13

The total dry film thickness of coating shall be measured by contractor for acceptance testing and
witness by the PEA’s acceptance committee. Total dry film thickness shall be not less than 200 um
according to ISO 12944-5. PEA will randomly select the samples of transformer only from the first
lot. The number of sample and criteria for consideration shall be according to Table 6.

PEA reserve the right to send representative to inspect and witness test.

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

Marking

PEA’s code number and word “SHORT CIRCUIT WITHSTAND” shall be painted, in orange, on
the transformer tank (for transformer having no conservator) or on the conservator tank (for
transformer having conservator) at the position that enables a clear observation, and also be legibly

and durably inscribed on the metal part of nameplate. The code number and dimensions of each letter

to be marked shall be given by PEA after the final of bid consideration.

Accessories

Each transformer shall be furnished and equipped with the following accessories:

1. HV and LV bushings, with terminal connectors

2. Bird guard cap (bushing cover), ultra-violet and track resistant material, e.g. polypropylene,
neoprene, etc; which is suitable for exposure to sunlight

Tap changer

Nameplate with connection diagram

Oil drain valve with plug or cap, installed at the lower part of the tank.

o vk W

Earthing terminal, with eye-bolt type connector suitable for steel stranded conductor diameter of

9.0 mm (size 50 mmz); complete with lock washer of stainless steel or better

7. Lifting lugs

8. Supporting lugs for hanging the transformer tank to pole by using two (2) M 16 machine bolts;
the lugs are 500 mm apart

9. Oil-level marking inside the tank

10. Earthing terminal for surge arrester, with solderless clamp type connector suitable for flexible
copper insulated ground lead size 16 mmz, 430 mm long. (See drawing SA4-015/50007)

11. Compression type cable lug, for aluminium conductor diameter of 7.5-9.0 mm (sizes 35-50 mmz),

suitable for connecting between HV bushing and surge arrester lead conductor

12. Other necessary accessories according to manufacturer’s design
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lc.14

1c.15

Initial oil filling

The transformers shall be supplied with initial oil filling. The oil shall be according to IEC 60296,
high-quality, clean and dry.

The oil shall be free from Polychlorinated Biphenyls (PCBs).

Nameplate

The following minimum nameplate information shall be legibly and durably inscribed on the metal

part of nameplate.

(1) Manufacturer’s name

(2) Manufacturer’s serial number

(3) Year of manufacture

(4) PEA’s code number

(5) Contract number and/or PO number
(6) Number of phases

(7) Rated frequency in Hz

(8) Rated output in kVA

(9) Rated voltage in V

(10) Rated current in A

(11) Tap voltages in V

(12) Polarity

(13) Per cent short-circuit impedance
(14) Connection diagram

(15) Type of cooling

(16) Qil quantity in liter

(17) Total weight in kg

(18) Winding material (Made of copper)
(19) Rated secondary short-circuit withstand current in kA r.m.s.

(20) Wording “SHORT CIRCUIT WITHSTAND”
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1c.16

lc.17

1d

TNAAN/ TNAALT TNAAN/ ITNAAST
al

Terminal markings and connection diagrams

A B A B
(22 kV) (19kV) 1
High-voltage -
AN\ ININ/

Low-voltage

b2 a2 bl b2 a2
(480/240 V) (480/240 V)

bl

Figure 5 Terminal markings and connection diagrams

The symbols, A, B, a,, a,, b,, and b,, shall be durable marked on transformer tank beside bushings
consequently. The height of the symbols shall not less than 30 mm.

Mark by sticker is not accepted.

Mass
Mass of complete transformer with oil and accessories shall not be more than 1,000 kg.
Tolerance of the mass of proposed complete transformers with oil shall be within + 5 percent of the

declared mass of transformer which passed type test given by the bidders in 2a Performance data and

guarantee of single-phase transformer (Page 25 of 28) but the maximum mass shall not exceed 1,000 kg.
If the mass of complete transformers with oil more than + 5 percent of the declared mass or exceed the

above allowable mass, the transformers shall be rejected.

Packing

For transformers manufactured outside the territories of Thailand, one (1) transformer or two (2)

transformers shall be seaworthy packed in an export crate or wooden case which will not be returned.
For transformers manufactured within the territories of Thailand, one (1) transformer or two (2)
transformers shall be packed in a crate or wooden case which will not be returned.

Each crate or wooden case shall be strong enough for stacking over with at least another one.

If the crate or wooden case is made of rubber wood (Yang-para), the wooden parts shall be treated

with wood preservative. The details of wood treatment shall be described.

Approved date : 26/09/2561 Rev. No.: 1 Form No. - Page 12 of 28




PROVINCIAL ELECTRICITY AUTHORITY

nﬁwﬁ::a TECHNICAL SPECIFICATION DIVISION

SINGLE-PHASE TRANSFORMERS FOR 22 kV and 33 kV 50 Hz DISTRIBUTION SYSTEMS

WITH ABILITY TO WITHSTAND SHORT CIRCUIT

Specification No. RTRN-047/2561 Approved date : 26/09/2561 Rev. No.: 1 Form No. - Page 13 of 28

le
le.l

le.2

Tests and test reports

Routine test

Each transformer shall pass the manufacturer’s standard routine tests, and also pass the following tests
in accordance with the relevant standards:

(1) Measurement of winding resistance (IEC 60076-1)

(2) Measurement of voltage ratio and check of phase displacement (IEC 60076-1)

(3) Measurement of short-circuit impedance and load loss (IEC 60076-1)

(4) Measurement of no-load loss and current (IEC 60076-1)

(5) Dielectric routine tests (IEC 60076-1 and IEC60076-3)

The Item offered without submitting the list of routine test shall be rejected.

Type test and Short-circuit withstand test

The following type tests shall be in accordance with the relevant standards:

(1) Temperature-rise test (IEC 60076-2)

(2) Dielectric type tests (IEC 60076-1 and IEC 60076-3)

(3) Measurement of no-load loss and current at 90 % and 110 % of rated voltage (IEC 60076-1)

(4) Short-circuit withstand test (IEC 60076-5)

Type test and short-circuit withstand test shall be made on only one (1) unit of each rating.

The transformers shall be passed all items of the type test and short-circuit withstand test, conducted
or inspected by one (1) acknowledged independent testing laboratory according to 1e.3
Acknowledged independent testing laboratories and the test result shall be included in one (1) test

report.

The test report shall be issued or approved by the same acknowledged independent testing laboratory

according to 1e.3 Acknowledged independent testing laboratories, otherwise will be rejected.
The bidders have to submit the type test and short-circuit withstand test report with the bid.

The type test and short-circuit withstand test report of the transformers which are conducted or
inspected by Thailand’s national laboratories/institutes shall be valid within five (5) years count from the
issued date in the test reports to the bid closing date.

For the type test and short-circuit withstand test report of the transformers which are conducted or
inspected by laboratories/institutes, with in other countries shall be valid within ten (10) years count from

the issued date in the test reports to the bid closing date.
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le.2.1

le.2.2

PEA will also accept other documents instead of the type test and short-circuit withstand test reports in

the following conditions:

(1) In case the proposed transformer 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 suppliers or Proposal form can be submitted, or

(2) In case the proposed transformer 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 transformer 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 transformer specified in the PO

or Contract with List of suppliers or Proposal form or registration certificate shall be the same product,

type/model and all ratings as the proposed transformer for this bid.
The cost of all tests and reports shall be borne by the bidders/manufacturers/contractor.

Short-circuit withstand test criteria

The transformers shall be designed and constructed to withstand without damage by the thermal and
dynamic effects of the external short circuit in accordance with the IEC 60076-5.

The duration of the current I to be used for the calculation of the thermal ability to withstand short
circuit shall be 2 s and the initial temperature for calculation shall be 105°C.

The ability to withstand the dynamic short circuit shall be demonstrated by test, comparison method is
not acceptable. Test procedure of short-circuit withstand test shall be according to 1e.2.2 Test
procedure of Type test and Short-circuit withstand test.

The total number of tests shall be three made in a different position of the tap-changer according to
IEC 60076-5. The duration of each test shall be 0.5 s

The bidders have to submit the short circuit test report of the identical transformers (purchased

transformer) with the bid, otherwise shall be not accepted.

Test procedure of Type test and Short-circuit withstand test

Each transformer, as delineated by its own unique serial number, is required to pass a complete type

test and short-circuit withstand test following the procedures listed below:

(1) Prior to short circuit testing, each individual transformer must pass the routine test, measurement
of no-load loss and current at 90 % and 110 % of rated voltage and temperature-rise tests. Criteria

for the temperature-rise test is presented in 1¢.7 “Limits of temperature-rise"




PROVINCIAL ELECTRICITY AUTHORITY

nﬁwﬁ::a TECHNICAL SPECIFICATION DIVISION

SINGLE-PHASE TRANSFORMERS FOR 22 kV and 33 kV 50 Hz DISTRIBUTION SYSTEMS

WITH ABILITY TO WITHSTAND SHORT CIRCUIT

Specification No. RTRN-047/2561

1e.3

(2) Upon successfully passing the temperature-rise test, each transformer must then successfully pass
a short circuit withstand test. The test circuit of short circuit withstand test shall be connected in
240 V position.

(3) Finally, lightning impulse shall be tested and all the routine tests including measurement of no-
load loss and current at 90 % and 110 % of rated voltage shall be repeated. Each transformer shall
pass the routine test, measurement of no-load loss and current at 90 % and 110 % of rated voltage
and lightning impulse test.

The impulse test sequence is applied to each of line terminal of the tested winding in succession.

The other line terminals of the transformer shall be earthed directly or through an impedance.

If the laboratories intend to use PEA’s power system as power supply for the short-circuit withstand
testing, the transformer’s manufacturer or the laboratories shall submit technical documents of the test
such as test procedure, test circuit diagram, test and protection equipment, testing date and calculation
of voltage drop in PEA’s power system caused by the test to PEA for consideration and approval
before the tests are proceeded.

It is responsible of the laboratories to compensate all failure or damage occurred to PEA’s power
system caused by the test.

PEA reserves the right to send representatives to witness the test.

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

Acknowledged testing laboratories

The type test and short-circuit withstand test shall be conducted or inspected by the acknowledged

testing laboratories/institutes as follows:

(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.
The bidders or manufacturers who are accredited according to TIS 17025 or ISO/IEC 17025
preferring to carry out the type tests and short-circuit withstand test of the transformers with the
laboratories or by the manufacturers themselves, the tests shall be inspected by Thailand’s
national laboratories, institutes, universities and electric utilities in (2) and other laboratories,
institutes, universities or electric utilities approved by PEA.

(2) Thailand’s national laboratories, institutes, universities and electric utilities, as follow:

- Electricity Generating Authority of Thailand (EGAT)

Approved date : 26/09/2561 Rev. No.: 1 Form No. - Page 15 of 28
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(3) Other laboratories, institutes, universities or electric utilities approved by PEA. In this case, the
detail of the test facilities of the laboratories 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.

le4  Information in the Test report

The minimum information of the transformers in the type test and short-circuit withstand test report

shall be the following items:

1. Transformer information
(1) Manufacturer’s name
(2) Model
(3)  Manufacturer’s serial number
(4)  Number of phase
(5) Rated voltage of the high-voltage winding
(6)  Rated voltage of the low-voltage winding
(7)  Rated voltage ratio
(8)  Rated frequency
(9)  Rated power
(10) Rated current of the high-voltage winding
(11) Rated current of the low-voltage winding
(12)  Short-circuit impedance at 75°C
(13) Connection symbol
(14) Cooling method
(15) Total mass
(16) Mass of core and winding
(17)  Oil quantity
(18) Highest voltage for equipment applicable the high-voltage winding
(19) Highest voltage for equipment applicable the low-voltage winding
(20) Rated insulation level
(21) Type of construction
(22) High-voltage winding type and material
(23) Low-voltage winding type and material
(24) Cross-section of the conductor in the high-voltage winding

(25) Cross-section of the conductor in the low-voltage winding
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(26) Number of strands per turn of high voltage winding
(27) Number of strands per turn of low voltage winding
(28) Number of strands radially across the layer (for all turns) of high voltage winding
(29) Number of strands radially across the layer (for all turns) of low voltage winding
(30) Total number of turns per phase
(31) Number of turns of each tap
2. Drawing of transformers
(1)  Overall dimensions of transformer
(2)  Tank dimension
(3)  Drawing of cross section area of core
(4)  Drawing of active part
(5)  Drawing of core and coil as shown the detail and dimension according to Figure 6

rHV inner radial
rTank to winding | LV inner radial

rZ upper
rLV radial width
| rHV radial width

i

e
LV Zmax-|
Z lower—"| ! \ \
‘ j \ \ HV Zmax
LV Zmax LV Zmin HV Zmin

Figure 6: Core and coil constructions.

|Core diameter

-
1 | T—— Window Height

NEREARARENERRRRR R ARIARRRRR

3. Photograph of transformers

The color photograph which reveal transformer construction for out-of-tank inspection before and

after short-circuit withstand test shall be in the short-circuit withstand test report.

In case the information in the reports are not completed according to the above requirement, the

bidders will be rejected.
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1e.5
le.5.1

1e.5.2

Acceptance test items and acceptance test procedures

Acceptance test items

The sample of transformers shall pass the following tests in accordance with the IEC 60076 and IEC
60156 standards.

(1
@
3)
4)
®)
(6)
(7
®)
©)

Measurement of winding resistance (IEC 60076-1)

Measurement of voltage ratio and check of phase displacement (IEC 60076-1)
Measurement of short-circuit impedance and load loss (IEC 60076-1)
Measurement of no-load loss and current (IEC 60076-1)

Dielectric routine tests (IEC 60076-3)

Oil dielectric breakdown voltage test IEC 60156)

Temperature-rise test (IEC 60076-2)(1)
Lightning impulse test (IEC 60076-3)
Short-circuit withstand test (IEC 60076-5)

(N

(2)

(10) Dry film thickness test, the dry film thickness test procedure shall be according to 1e.11.1

Painting system

Note

()]

@

The Items (7) and (8) shall be tested on one (1) unit for each contract at the PEA laboratory or
Acknowledged independent laboratories approved by PEA as specified in 1e.3 Acknowledged
independent testing laboratories or manufacturer laboratories depending on PEA’s acceptance
committee

The Items (9) shall be tested on one (1) unit for each contract at Acknowledged Independent
laboratories depend on PEA’s acceptance committee approved by PEA as specified in 1e.3
Acknowledged independent testing laboratories.

Any transformers which are out-of-tank for inspection in short-circuit withstand test, the
insulating oil shall be dehydration at manufacture’s factory and oil dielectric breakdown voltage
shall be retested. The report of oil dielectric breakdown voltage test shall be submitted to PEA

before shipment/delivery, for each ordered transformer.

Acceptance test procedures

PEA’s acceptance committee and will select the sample of each lot, the number of transformer per lot

according to Table 6. All sampling units shall be transported to PEA laboratory or Acknowledged

independent laboratories for testing according to 1e.5.1 Acceptance test items. The transportation

shall be carried out by the contractor.

Approved date : 26/09/2561 Rev. No.: 1 Form No. - Page 18 of 28
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Table 6 The number of sample and criteria for consideration

Number of transformer Sample size of transformers Maximum number of sample
per lot for acceptance test failing in the acceptance test
(Unit) (Unit) (Unit)
2 to 15 2 0
16 to 25
26 to 90 5 0
91 to 150 8 0
151 to 500 13 1
More than 500 20 1

The number of failing units shall not more than the maximum number of failing sample in the

acceptance test according to Table 6. Otherwise, the transformers in that lot shall be rejected.

In case of the failing units not more than the maximum number of failing sample in the acceptance test

according to Table 6, the contractor has to take responsibility as following procedure.

(1) The contractor has to recheck all delivered transformers in that lot and repair or fix the defective
transformers in that lot.

(2) The contractor shall analyze the problem and send the report to PEA’s acceptance committee
before the lot accepted.

(3) The transformers which are repaired or fixed in that lot shall be retested only in the relevant test
items according to 1e.5.1 Acceptance test items.

After the test, the transformers shall be rebuilt completely by the contractor with free of charge and

send back to PEA with the same amount of the samples.

1f Inspection
To ensure about the quality of transformers, the inspection shall be carried out by the PEA’s
representative (PEA’s witness committee) at following two stages:
- Online anytime during receipt of raw material and manufacture/assembly whenever the PEA
desires.

- At finished stage i.e. transformers are fully assembled and are ready for dispatch.
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C2

2a

2b

2c

2d

2e

2f

2g

Material and packing data of the single-phase transformers

The bidders have to submit the following data and details of transformers and accessories with the bid:

Performance data and guarantee of the single-phase transformers (See pages 23 to 26 of 28)

Drawing of inside tank and overall transformer with dimensions in mm showing of particulars

of normal construction details.

Drawings, with dimensions in mm, of the following accessories:

1.
2.

 ® N koW

HV and LV bushings

Terminal connectors on HV and LV bushings with description of materials used for the
component parts

Nameplate with connection diagram

Valve, showing the internal construction

Earthing terminal connector

Bracket for surge arrester

Earthing terminal for surge arrester

Lifting lug

Supporting lugs

. Compression type of cable lug

11.

Accessories according to manufacturer’s design, if any

Catalogues and/or drawings with details of the following accessories:

1.

e A o B

Bird guard

Core

HV and LV Winding
Off load tap changer
Insulation paper
Gaskets

Oil drain vale

Accessories according to manufacturer’s design, if any

Dry film thickness test report

Type test and Short-circuit withstand test report

List of routine test

Approved date : 26/09/2561 Rev. No.: 1 Form No. - Page 20 of 28
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2h

2i

2j

2k

21

2m

2n

Drawings of core and coil construction
Specifications of transformer oil and test report
HYV and LV Bushing test report

Others necessary information in order to show that the special test report can prove the

performance of the proposed transformers.

Bidders shall propose and quote for recommended spare part lists with separate price for each

offered item (e.g., bushings)

Packing details

Packing method (shown by drawing(s), and describe packing materials).
Number of transformers in one (1) crate or wooden case (one or two).
Overall dimensions (L x W x H) of each crate or wooden case in cm.
Volume of each crate or wooden case in m’.

Gross weight of each crate or wooden case in kg.

Number of crates or wooden cases.

Critical documents of the transformers (See page 22 of 28)

The lists of documents shall be fulfilled and submitted with the bid.

Approved date : 26/09/2561 Rev. No.: 1 Form No. - Page 21 of 28
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The Critical documents of the transformers

No. Required documents Proposed technical Reference document
document (Page/Item)
1 HV and LV Bushing test report O Yes O No
2 Dry film thickness test report O Yes [ No
3 List of routine test report O Yes [ No
4 Type test and Short-circuit withstand test | [J Yes O No

report, or
The copy of previous Purchase Order (PO) or | (I Yes O No

Contract with List of suppliers or Proposal

form, or

PEA  Product Acceptance registration | [J Yes O No

certificate, or

Product lists registration certificate O Yes ] No
5 The TIS 17025 or ISO/IEC 17025 | O Yes O No

certification and scope of accreditation of the

independent laboratories/institutes (in case
the independent laboratories/institutes are
accredited according to TIS 17025 or
ISO/IEC 17025)

6 Performance data and guarantee of the single- | [J Yes O No

phase transformers
(page 23 to 26 of 28)
7 Drawing of inside tank and overall | OO Yes [ No

transformer with dimensions in mm showing

of particulars of normal construction details.

8 Drawings, with dimensions in mm, according | [J Yes 0 No

to 2¢

9 Catalogues and/or drawings with details, | OJ Yes [ No

according to 2d

10 | Drawing of core and coil construction | [ Yes O No

according to 2h

11 Specifications of transformer oil and test | [J Yes [ No
report according to 2i
12 | Packing detail(s) according to 2m O Yes O No

The items offered without submitting the critical documents shall be rejected

I
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Invitation to Bid No.:
2a Performance data and guarantee of the single-phase transformer
Item ...

Manufacturer’s name and country of origin
Type or model
Applied standard
Rated output kVA
Rated frequency Hz
Polarity -
Rated primary voltage A"
Rated secondary voltage v
Operation duty : continuous operation (Type DB) Yes/No
Max. temperature rise of winding (at full load) K
Max. temperature rise of top oil (at full load) K
Primary tapping: off-circuit condition Yes/No
Number of steps of primary tapping Steps
Per cent of rated voltage of each tapping %
No-load current & Tolerance % & % &
Short-circuit impedance at 75°C & Tolerance % & % &
Losses, for each transformer unit
- No-load loss plus positive tolerance w
- Load loss, plus positive tolerance, at 75°C W
Efficiency in %, at 75°C and at load :

- 1/2 of rated power and P.F. = 1.0 %

-1 ofrated power and P.F.=1.0 %
Voltage regulation at P.F. = 1.0 %
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Bushings HV LV

- Manufacturer’s name -
- Country of origin -
- Applied standard -
- Rated current A
- BIL kV, peak
- Low-frequency dry 1-minute test voltage kV, r.m.s.

- Low-frequency wet 10-second test voltage kV, rm.s.

- Colour of glazing -

Terminal connectors on HV and LV bushings

- Manufacturer’s name -

- For aluminium conductor diameter range mm
(HV side)

- For copper conductor diameter range (LV side) mm

- For aluminium conductor diameter range mm
(LV side)

- Number of circuits, take-off (L'V side) Circuits

- Terminal pads are according to PEA’s Drawing No. Yes/No

SA4-015/47002

Winding HV LV

- Manufacturer’s name (the bidders have to quote -
not more than three (3) manufacturers)

- Country of origin -

- Material : copper Yes/No

- Type of enamel or insulating material of wire -

- Size of wire

- for HV side (diameter) mm

- for LV side (dimension) mm X mm
- Resistance per phase at 75°C Ohms
- Full-wave impulse withstand voltage, or BIL kV, peak
- Power-frequency test voltage, 1 min kV,rms.

- Construction of winding -
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Ttem ...
- Current density A/mm’
- Number of layer per coil -
- Number of turns of each coil in tap No.3 Turns
- Number of turns of each tapping position Turns
- Total turns of each coil Turns
Core
- Manufacturer’s name (the bidders have to quote
not more than three (3) manufacturers)
- Country of origin
Method of cooling -
Total cooling surface m’
Brand of oil used for initial filling -
Completely assembled transformer shall withstand, kg/cm2
without permanent deformation, a maximum
pressure of
Colour of tank : grey (RAL 7036) Yes/No
Tank finish conforms to PEA’s requirement Yes/No
Quantity of oil filling liter
Mass of core kg
Mass of winding kg
Mass of the part liftable from tank kg
Mass of complete transformer with oil kg
Terminal markings and connections conform to | Yes/No
PEA’s requirement
Tank
- Thickness of side wall mm
- Thickness of top plate mm
- Thickness of bottom plate mm
Internal dimensions
- Height mm
- Width mm
- Depth mm
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Ttem ...

Dimensions of transformer
- Overall height mm
- Overall width mm
- Overall depth mm
- Height over cover mm
Total dry film thickness pm
Fin
- Fin radiators or Corrugated thickness mm
- Dimension of each fin (LxBxT) mm
- Number of Fins per radiator -
- Total number of fin -
Bushing clearance
- Please fill in the shortest of clearance
- LV to earth mm
- HV to earth mm
- Between LV bushing mm
- Between HV bushing mm
Detail documents of Item 1 on Page 27 of 28 shall | Yes/No
be sent to PEA before shipment/delivery
X/R ratio -
Rated short circuit current and withstanding
duration
- Current kA
- Duration s
Duration of overload
- 25% overload Minutes
- 50% overload Minutes
Magnetic flux density Tesla
Other :
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Note : Conditions for documentation and consideration

1. The Contractor has to supply the following documents in English and/or Thai, before

shipment/delivery, for each ordered transformer:

1.1
1.2
1.3
1.4
1.5

1.6

Report of routine tests

Number of turns of each winding, each coil, and each tapping position

Mass of HV windings and of LV windings

Type of enamel, temperature class, and size of the enameled wire

Information for Reference (only one (1) unit per contract). The following information for

each transformer shall be submitted for maintenance purpose.

Coil height for each winding before assembly and after complete assembly.

Torque value on clamping bolts or pressure for each winding before assembly and after
complete assembly.

Photograph of each coil for each phase and photograph of core and coils assembly. The
photograph of each coil shall be taken from the final production process before placing to
the core, top view and front view shall be provided. The photograph of core and coils
assembly shall be taken just prior to place the completed core and coils assembly into the
tank, top view, front view, right view, left view and rear view shall be provided for
complete set of photographs. All photographs shall be 216 mm (8-1/2 in) by 280 mm (11

in) gloss prints properly labelled relevant to the view taken.

Invoice and Test report of the following material and accessories used in each supply shall

be submitted.

Transformer oil

Silicon steel

Copper conductor

Insulation paper and pressboard
Pressure relief

Gaskets

Bushing

Transformer supervisory equipment
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The above documents shall be sent to the following address:

Transformer Division

Provincial Electricity Authority

200 Ngam Wong Wan Road, Chatuchak

Bangkok Metropolis 10900

Thailand

2. If the material and packing data given by bidders, which are mentioned on Page 20 to 21 of

28, are estimated or approximate, the bid may be rejected.

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

4. Partial shipment/delivery is allowed.
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DISTRIBUTION SYSTEMS WITH ABILITY TO WITHSTAND

SHORT CIRCUIT
C3 Schedule of detailed requirement
PEA
Item Material Quantity Description
No.
1 1050000011 set(s) | 30 kVA, single-phase transformer, 22000-480/240V, withstand short-circuit
2 1050000206

set(s) | 30 kVA, single-phase transformer, 19000-480/240V, withstand short-circuit

Note :

Enclosed Drawings No. SA2-015/26028, SA4-015/45001 and SA4-015/50007
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For 22 kV

Note :

flexible copper insulated

4. Not to scole

L}
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For 19 kv

PRELIMINARY

DESCRIPTION

HV Bushing with terminal conneclor

Surge orrester{Polymer housing lype)

Lifting lugs

Support lugs

Off-lood top chonger

ololslwini-|Z

Eorthing terminol for surge arresler

(See detail A)

~

LY Bushing with termincl connector

Oil droin volve

Eorthing terminol

Bird guord cop

11.

Brocket for surge arrester

12.

Coble lug

13.

Flexible copper insuloted ground leod

13

1. Surge arrester, line lead ond ground lead, suppiied by PEA

2. Eorthing terminal for surge arrester shall be

3. Position of earthing terminal for surge orrester shall be suitoble for

ground leod size 16 sq.mm, 430 mm long.

eye—bolt type or socket type.

NBVNIASFIUTTUUIAAN
:i'mmasymua: ANNUAaRANY

MSINWIFIUYHN A

................................

.. odn, s, o
e, A a1 OO
anhng.. 207 FURI , . . L ..
e, ich ) FIUUTENEUNNBUURY 1 WA WIaNNUANWINN
HETWIBMINAY... Loy aed @INSUNNBUWURYZUIR 10 kVATIO SO kVA
CERUTUICLAUIS ol

52969M3 DETAIL OF 1 PHASE TRANSFORMER 10 kVA

TO 50 kVA WITH SURGE ARRESTER

LUULaY T SA4-015/50007

WHUR. L. Y20 TUIU. 3. uHU
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~

Detail A

Type of earthing terminal for surge arrester

Conductor

eye—bolt type earthing terminal

Conductor

\WN\W

socket type earthing terminal

Description
Eye-bolt type eoarthing terminal sholl be

with eye—bolt type connector suitoble

for flexible copper insuloted ground lead
size 16 sq.mm ; complete with

lock washer of staoinless steel or better

Description
Socket type earthing terminal shall be
with socket suitable for flexible copper

insulated ground leod size 16 sq.mm ;
complete with bolt of stainless steel

or better for lock conductor
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PRELIMINARY

Detail B

Detail of mounting bracket for surge arrester

/—QSM

el e

30—40

7

According to

manufacturer’s design

=

Note.
1.

which the total

<——

According to
monufacturer’s design

i

Material of mounting bracket shall be stainless steel or painted with RAL gray color.
And paint system shall be system No. A.3.09, according to table A.3 1SO12944—5

thickness not less than 200 um.

2. Shape and dimension of mounting bracket, unless specified shall be
according to manufacturer's design.

3. The mounting bracket shall be designed to support up to 8 kg surge arrester.
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Invitation to Bid No.:

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 - I1orl2

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
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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, loclg washer and lock nuts shall be hot-dip galvanized or zinc flake coated steel, and thread diameter
equals S 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.




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 3 of 6

(3) Hot-dip galvanizing or zinc flake coating
Tests on the hot-dip galvanized coating or zinc flake coating on all fitting samples selected for
testing shall be carried out in accordance ASTM A153 or ISO 1461 or ISO 10683 for all ferrous
metal parts.

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

(5) Minimum failing load test (Ultimate tensile strength test)
The AGS with the armor rods shall be assembled in accordance with the manufacturer’s instructions
using mandrels on the test rig. A tensile force shall be applied and increased steadily until the fitting
breaks or separates from the mandrel. The direction of force shall be shown in Figure 1 and the

failing load in each direction recorded. The failing load shall be not less than 11,340 kgf.

Load AGS
Mandrel direction sample

AGS
sample \\ R

P Load O Testrig OR
irection /
3 /
Mandrel —— —_—>
Testrig
(Top view) (Frontview)

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.

I
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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.

I
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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 [dves [No
2 Test certification for Aluminium-alloy Designation 6061 [dves [dNo
3 Catalogues and/or drawings with dimensions [dves [No
4 | Packing detail [dves [nNo

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




2.4 LUUIINTFIU
gunsalluili (3e6n)



2.4.1 Surge Arrester
for 230 V



PROVINCIAL ELECTRICITY AUTHORITY

n'ﬁlﬂﬂ'za'auni‘mw POWER SYSTEM STANDARD DIVISION

LOW VOLTAGE SURGE ARRESTERS

Specification No.: RPRO-035/2555 Approved date: 13/03/2555 Rev. No.: 2 Form No. 05-1.2 Page 1 of 6

Invitation to Bid No:

C

C1

1a

1b

1c
1c.1

1c.2

Material, equipment, and specifications for LOW VOLTAGE SURGE ARRESTERS

General material and packing instructions

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

Scope
These specifications cover LV surge arresters of non-linear metal-oxide resistor type without spark

gaps, for a.c. power systems and outdoor installation.

Standard

The LV surge arresters shall be manufactured and tested in accordance with the following standard:

International Electrotechnical Commission (IEC)

IEC 61643-1: 2002 Surge protective devices connected to low-voltage power distribution systems —
Part 1: Performance requirements and testing methods

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

PEA will also accept the LV surge arresters tested in accordance with the later edition of the above

standard.

Principal requirement

General

The housing of the LV surge arresters shall be polymeric housing.

Each LV surge arrester shall be hermetically sealed for using in tropical climatic area and highly

contaminated atmosphere or heavy pollution level.

Service conditions and installation
The LV surge arresters shall be suitable for connecting directly to the line and operation under the

following conditions:

Altitude : up to 1,000 m above sea level
Maximum ambient temperature . up to 40°C

Mean annual relative humidity 2 T9%

Mean maximum annual relative humidity D94 %

Climatic :  tropical climate
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1c.3 Characteristic

The LV surge arresters shall have characteristics equal to or better than those specified in Table 1.

Table 1

Characteristics of LV Surge Arresters according to IEC 61643-1: 2002 or later edition

Rated voltage (U,) V, r.m.s. 480
Maximum continuous operating voltage (U ) V, r.m.s. 480
Rated frequency Hz 50
Nominal discharge current (I, ), 8/20 ps waveshape kA, peak 5
Maximum discharge current (I__ ), 8/20 us waveshape kA, peak 10
Test classification - Class 11
Short circuit withstand capability test (Ip) kA, r.m.s. 10
Dielectric withstand test, 1 min kV, r.m.s 33
Measured limiting voltage kV, peak 2

1c.4  Disconnecting device

Each LV surge arrester shall be fitted with disconnecting device.

1c.5 Line terminal and connector

The line terminal of the LV surge arresters shall be the suspension clamp for connecting with

aluminium conductor (see C3 Schedule of detailed requirement).

1c.6 Ground lead and connector

The ground lead of the LV surge arresters shall be the flexible copper insulated wire (see C3 Schedule

of detailed requirement).

The connector shall be bolted type for connecting the flexible copper insulated ground lead to

galvanized steel stranded conductor (see C3 Schedule of detailed requirement).

1lc¢.7  Marking

PEA’s trademark, as the figure below, shall be made an integral part of each LV surge arrester or on

the nameplate.
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1c.8  Sample

1d

Sample shall be supplied on request. In case the samples are requested by PEA, the bidder have to

supply samples of LV surge arrester in quantity requested within fifteen (15) calendar days.

The bidders who can not 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.

Tests and test reports

Type tests

The LV surge arresters shall be passed the type tests in accordance with IEC 61643-1: 2002 or later

edition. In addition, the LV surge arresters shall be passed the additional tests in accordance with IEC

61643-1: 2002 or later edition at least eight (8) items, as follows:

1.

Operating duty test

2. Disconnector test

3. Temperature withstand test
4. Thermal stability test

5.
6
7
8

Short-circuit withstand capability test (Ip = 10 kA, r.m.s.)

. TOV failure test
. TOV characteristic test

. Dielectric withstand test

The LV surge arrester shall be passed all items of type tests conducted by the acknowledged

independent testing laboratories.

The following independent testing laboratories accepted by PEA:

KEMA : KEMA Laboratories (HOLLAND)

V’Fall :  Statens Vattenfallsverk, The Swedish State Power Board (SWEDEN)
CRIEPI . Central Research Institute of Electric Power Industry (JAPAN)

EdF :  Electrical de France (FRANCE)

CESI . Centro Elettrotecnico Sperimentale Italiano (ITALY)

PLI : Powertech High Power Laboratory (CANADA)

STRI : Swedish Transmission Research Institute (SWEDEN)

....... : Testing and Certification (AUSTRALIA)

....... : Ontario Hydro Technologies (CANADA)

EGAT . The Electricity Generating Authority of Thailand (THAILAND)

....... . Testing Laboratory, Electrical Engineering Department, Faculty of Engineering,

Chulalongkorn University (THILAND)
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- SATS : Scandinavian Association for Testing Electric Power Equipment (NORWAY)
- ASTA . ASTA certification services (UK)

The bidder are at liberty to quote the LV surge arresters which are tested by the other independent
testing laboratories not mentioned above, but have to be subjected to approval of PEA before the tests
are proceeded.

The bidders have to submit the type test reports with the bids or within fifteen (15) calendar days after
the bid closing date.

The Item offered without submitting the type test reports shall be rejected.

Routine tests

The LV surge arresters shall be passed the manufacturer’s standard routine tests, and also pass the
routine tests in accordance with IEC 61643-1: 2002 or later edition at least two (2) items, as follows:

1. Measurement of continuous operating current (Ic) at maximum continuous operating voltage (U )

2. Measurement of reference voltage (U ) at reference current (I_,)

ref’

Acceptance tests

The LV surge arresters shall be passed the acceptance tests in accordance with IEC 61643-1: 2002 or
later edition at least four (4) items, as follows:

1. Verification of the identification and markings

2. Test of indelibility of markings

3. Measurement of continuous operating current (I,) at maximum continuous operating voltage (U )

4. Measurement of reference voltage (U ) at reference current (I )

ref
Each lot of the LV surge arresters supplied, PEA reserves the right to have the acceptance test made
by the supplier’s factory or the acknowledged independent testing laboratories on the random samples,
which are chosen by PEA’s acceptance committee, as follows:

1. Five (5) samples, for the supply of no more than 5,000 surge units

2. Ten (10) samples, for the supply of more than 5,000 surge units

The cost of all tests and reports shall be borne by the Contractor.
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2a

Packing

Each set of the LV surge arresters including all accessories shall be packed in a suitable package.

Plastic foam shall not be accepted.

One hundred (100) packages of the LV surge arrester including all accessories shall be packed in

suitable carton box to avoid damage during transportation, fifteen (15) carton boxes per pallet base

crate or pallet base wooden case.

Each pallet base crate / pallet base wooden case shall be strong enough for stacking over with at least

another one.

If the pallet base crate(s) or pallet base 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.

Material and packing data to be given by bidder

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

Details of LV surge arresters

Manufacturer’s name/country of origin

Catalogue number

Description of materials used for the component parts
Surface finishing of the component parts

Details about working of metal-oxide

Details of sealing and testing

Performance characteristics:

Applied standard IEC
Rated voltage (U) V, r.m.s.
Maximum continuous operating voltage (U ) V, r.m.s.
Rated frequency Hz
Nominal discharge current (I, ), 8/20 ps waveshape kA, peak
Maximum discharge current (I__ ), 8/20 ps waveshape kA, peak
Test classification -
Measured limiting voltage kV, peak
Short circuit withstand capability test (Ip) kA, r.m.s.
Dielectric withstand test, 1 min kV, rm.s
Material of arrester housing -
Weight of one set of surge arrester including accessories kg
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2b
2c

2d

2e
2f

2g

Note:

Drawings of surge arresters including all accessories with main dimensions in mm

Drawings of connectors, clamps, and earth leads with dimensions in mm; and specifications of
materials used for the component parts

Drawing of disconnecting devices showing the internal construction, and time-current
characteristic curves of disconnecting devices

Manufacturer’s name and technical data of arrester housings

List of routine tests

Packing details

Packing method (shown by drawing(s), and describe packing materials)
Number of set(s) in each package/carton box

Dimensions of each package/carton box in cm

Gross weight of each package/carton box in kg

Net weight of each package/carton box in kg

Number of packages/carton boxes

If several packages/carton boxes are contained in pallet base crate(s) or pallet base wooden case(s),
further details are required:

Dimensions of each pallet base crate/pallet base wooden case in cm

Volume of each pallet base crate/pallet base wooden case in m’

Gross weight of each pallet base crate/pallet base wooden case in kg

Number of packages/carton boxes in pallet base crate/pallet base wooden case
Number of pallet base crates/pallet base wooden cases

Type of storage facility required (indoor, outdoor)

Conditions for documentation and consideration
1. The Contractor has to supply reports of routine test, in English and/or Thai, before
shipment/delivery, to the following address:
Power System Standard Division
Provincial Electricity Authority
200 Ngam Wong Wan Road, Chatuchak
Bangkok Metropolis 10900
Thailand
2. 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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Addendum

This addendum is made to be a part of specifications it’s attached.

1. Replace the packing detail only for the specific items in the specifications by the packing detail specified in

Table A1 below:

Table Al: Packing Detail

PEA’s material Packing Quantity per Number of
Item Equipment packages/cases
No. method package/case
per pallet
Connectors and cable accessories:
1 Hot line bail clamp (hot line stirrup clamp), for | 1-02-033-0000 Sealed 40 49
main aluminium conductor size 25 mm” to 50 mm’ package
2 Hot line protected thread clamp for main aluminium | 1-02-033-0100 Sealed 50 100
conductor size 25 mm’ to 50 mm’ package
3 Hot line protected thread clamp for main aluminium | 1-02-033-0101 Sealed 50 50
conductor size 50 mm’ to 120 mm’ package
4 Compression splicing sleeve, full tension, for | 1-02-040-0002 Suitable 100 100
aluminium conductor size 50 mm’ package
5 Compression splicing sleeve, full tension, for | 1-02-040-0004 Suitable 50 100
aluminium conductor size 95 mm’ package
6 Compression splicing sleeve, full tension, for | 1-02-040-0007 Suitable 30 50
aluminium conductor size 185 mm’ package
7 Compression splicing sleeve, full tension, for | 1-02-040-0009 Suitable 30 50
aluminium conductor size 400 mm’ package
8 Compression splicing sleeve, partial tension, for | 1-02-041-0002 Suitable 100 100
aluminium conductor size 50 mm” package
9 Terminal connector (lug), compression type, for | 1-02-041-0106 Suitable 50 50
aluminium conductor size 185 mm’ package
10 Pin terminal, for aluminium conductor size 50 mm’ 1-02-042-0400 Suitable 50 100
package
Overhead line hardware:
11 | Angle steel crossarm, size 150x100x12 mm, length | 1-00-012-0002 Bundle 10 -
4,500 mm
12 | Channel steel crossarm, size 100x50x5 mm, length | 1-01-000-0103 Bundle 20 -
4,200 mm
13 Channel steel crossarm, size 100x50x5 mm, length | 1-01-000-0104 Bundle 20 -
4,500 mm
14 Channel steel crossarm, size 150x75x6 mm, length | 1-01-000-0300 Bundle 20 -
2,800 mm
15 Channel steel crossarm, size 150x75x6.5 mm, length | 1-01-000-0301 Bundle 20 -
4,000 mm

11




TECHNICAL SPECIFICATION DIVISION

PROVINCIAL ELECTRICITY AUTHORITY

PACKING DETAIL
Specification No.: - Approved date: 14/08/2558 Rev. No.: - Form No. - Page 2 of 3
PEA’s material Packing Quantity per Number of
Item Equipment packages/cases
No. method package/case
per pallet
16 | Channel steel beam, size 150x75x6.5 mm, length | 1-01-000-0302 Bundle 20 -
4,500 mm
17 Channel steel beam, size 150x75x6.5 mm, length | 1-01-000-0303 Bundle 20 -
6,000 mm
18 Channel steel beam, size 150x75x6.5 mm, length | 1-01-000-0304 Bundle 20 -
2,500 mm
19 Channel steel crossarm, size 150x75x9 mm, length | 1-00-012-0004 Bundle 20 -
3,000 mm
20 | Angle steel beam, size 65x65x6 mm, length 1,000 mm | 1-01-001-0000 Bundle 100 -
21 Bolt, machine, M 16 x 170 mm 1-01-011-0201 Sack 100 56
22 | Bolt, machine, M 16 x 300 mm 1-01-011-0204 Sack 80 56
23 Bolt, machine, M 16 x 350 mm 1-01-011-0205 Sack 80 56
24 | Bolt, machine, M 16 x 450 mm 1-01-011-0207 Sack 40 56
25 Bolt, machine, M 16 x 500 mm 1-01-011-0208 Sack 40 50
26 Bolt, machine, M 16 x 600 mm 1-01-011-0209 Sack 40 50
27 | Bolt, machine, hexagon head, M 16 x 75 mm 1-01-011-0400 Sack 200 56
28 Bolt, machine, hexagon head, M 16 x 550 mm 1-01-011-0401 Sack 40 50
29 | Bolt, machine, hexagon head, M 16 x 600 mm 1-01-011-0402 Sack 40 50
30 | Bolt, machine, hexagon head, M 16 x 650 mm 1-01-011-0403 Sack 30 50
31 Bolt, double arming, full thread, M 16 x 450 mm 1-01-012-0001 Sack 40 50
32 | Bolt, double arming, full thread, M 16 x 500 mm 1-01-012-0002 Sack 40 50
33 Bolt, double arming, full thread, M 16 x 550 mm 1-01-012-0003 Sack 40 50
34 | Bolt, double arming, full thread, M 16 x 600 mm 1-01-012-0004 Sack 40 50
35 Bolt, double arming, full thread, M 16 x 650 mm 1-01-012-0005 Sack 30 50
36 Bolt, double arming eye, M 16 x 450 mm 1-01-013-0001 Sack 40 56
37 | Bolt, double arming eye, M 16 x 500 mm 1-01-013-0002 Sack 40 50
38 | Bolt, double arming eye, M 16 x 650 mm 1-01-013-0005 Sack 30 50
39 | Bolt, round eye, M 16 x 200 mm 1-01-014-0001 Sack 80 56
40 | Bolt, round eye, M 16 x 250 mm 1-01-014-0002 Sack 80 56
41 Bolt, round eye, M 16 x 300 mm 1-01-014-0003 Sack 50 56
42 | Bolt, oval eye, M 16 x 150 mm 1-01-015-0000 Sack 80 56
43 Bolt, oval eye, M 16 x 200 mm 1-01-015-0001 Sack 80 56
Insulators and accessories:
44 | Insulator, pin-post type, TIS 1251, Type 56/57-2 1-03-001-0101 Export 2 30
package
45 | Clevis-eye 1-03-014-0000 Suitable 40 56
package
46 | Ball-clevis, ANSI Type K 1-03-014-0001 Suitable 30 56
package

11
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Number of
PEA’s material Packing Quantity per
Item Equipment packages/cases
No. method package/case
per pallet
47 | Ball-hook, ANSI Type B 1-03-014-0002 Suitable 40 56
package
48 | Ball-clevis, ANSI Type B 1-03-014-0005 Suitable 40 56
package
Surge arresters:
49 LV surge arrester, 480 V, 5 kA 1-04-000-0300 Suitable 100 5
package
Meters:
50 | Watt-hour meter, 15(45) A, 3-phase 4-wire 1-06-005-0107 Suitable 50 -
corrugate-paper
package
51 | Watt-hour meter, 30(100) A, 3-phase 4-wire 1-06-005-0108 Suitable 50 -
corrugate-paper
package
2. Sacks used for packing equipment shall have enough durability and shall be made of hemp rope.
3. Bundle packing shall be using galvanized steel wires with diameter not less than 4 mm.
4. Pallets supplied to PEA shall have dimension not more than 1.1 m x 1.1 m (Width x Length) and the total

11

height after containing the packages/cases shall be less than 1.5 m.
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C3 Schedule of detailed requirement

PEA
Item Material Quantity Description
No.
1 1040000300 set(s) | LV surge arrester, suitable for 400 V supply system, with:
Applied standard : IEC 61643-1:2002 or later edition
Rated voltage (U)) : 480V
Nominal discharge current (I,) : 5kA

Maximum discharge current (I 10 kA

max)
Complete with line suspension clamp for aluminium conductor diameter of 5.9-
12.9 mm (sizes 25-120 mm*), disconnecting device, flexible copper insulated
ground lead diameter of no less than 3.0 mm (size 6 mm” or more) and length
of no less than 430 mm, and ground connector (bolted type) for connecting the

flexible copper insulated ground lead to galvanized steel stranded conductor

diameter of 9.0 mm.
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All items of the type or design tests shall be conducted or inspected by the acknowledged testing

laboratories/institutes as following:

(1) Laboratories/institutes which 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 such the proposed equipment for using in equal to or higher than system voltages of the proposed
equipment, PEA will accept type or design test reports conducted by the manufacturer’s laboratory or other
independent laboratories without qualification mentioned in (1) or (2). Documents showing the

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

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

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

within five (5) years counted from the issued date in the test report to the bid closing date.
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2.4.2 Low Tension

Fuse-Switches
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C Material, equipment, and specifications for LOW TENSION FUSE-SWITCHES

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

1a Scope
These specifications cover low tension fuse-switches up to 1 kV.

1b Standard
The switches shall be manufactured and tested in accordance with the latest standard below; unless
otherwise specified in these specifications.
IEC 60947-3  : Low-voltage switchgear and controlgear

Part 3: Switches, disconnectors, switches-disconnectors and fuse-combination units

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).

1c Principal requirement

le.l1  Service condition and installation

The switches shall be suitable for operation under the following conditions :
Altitude :up to 1,000 m above sea level
Ambient air temperature : 40° C, maximum
: 35° C, average on one (1) day
Relative humidity : up to 94%

Climate condition : tropical climate

II
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1c.2

Low tension fuse-switch

The switches shall be single-pole, single throw, type, and suitable for outdoor installation on crossarm,

100 x 100 mm cross-section, in horizontal underhung position.

The switches shall have rating at least as follows :

Description Required data
Rated operational voltage (U,) A% 500
Rated frequency Hz 50
Rated operational current (I,) A 400
Rated conditional short-circuit current kA, rms 80
Rated impulse withstand voltage (U, ) kV, peak 12
Rated making and breaking capacity A 1,200
Rated insulation voltage (U,) A% 1,000
Minimum creepage distances - pollution degree 4
Degree of protection - 1POO
Utilization category - AC-22B

The switches shall be provided and equipped with :

1) Contacts between jaw and blade, of silver to silver or better.

2) Contacts of fuse carrier, clamping the fuse-link, of tin or better.

3) Mechanism to maintain good contact pressure.

4) Terminal pads of high conductivity materials (preferably bronze with tin plated) which are drilled

in accordance with NEMA Standards (9/16” holes on 1 3/4” centers) and furnished with bolts,

nuts, flat washers, and spring lockwashers.

5) Supporting insulator, single or double (preferably brown glazed insulators), fixed on a galvanized

malleable iron or aluminium-alloy base.

6) Pull-and lift-rings, inside diameter of not less than 26 mm, for hook stick operation.

All ferrous materials, other than stainless steel, shall be hot-dip galvanized according to ASTM

Specifications or equivalent.

II
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1c.3

1c.4

1c.5

Marking

Each switches shall be marked indelible and easily legible, as follows :
(1) Manufacturer's name and/or Trade-mark.

(2)  The purchase contract number.

(3)  Year of manufacturer

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

(5)  Others according to manufacturer's design.

Sample

Sample shall be supplied on request. In case the samples are requested by PEA, the bidders have to
supply sample two (2) sets of switch within fifteen (15) calendar days.

The bidders who cannot supply the requested sample 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 sample shall not be returned.

Tests and test report

The switches shall be passed the manufacturer’s standard routine tests, and also passed all items of the
routine tests in accordance with the latest IEC 60947-3 as follows :

- Functional test

- Dielectric test

The switches shall be passed all items of the type tests in accordance with the latest IEC 60947-3 as
follows :

- Test sequence I : General performance characteristics

- Test sequence II : Operational performance capability

- Test sequence IV : Conditional short-circuit current

- Test sequence V : Overload performance capability

II
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1d

All items of the type tests shall be conducted by the acknowledged independent testing laboratories.

The following independent testing laboratories accepted by PEA:

- KEMA : KEMA Laboratories (Holland)

- V’ Fall . Statens Vattenfallsverk, The Swedish State Power Board (SWEDEN)
- CRIEPI . Central Research Institute of Electric Power Industry (JAPAN)

- EdF . Electricite de France (FRANCE)

- CESI . Centro Elettrotecnico Sperimentale Italiano (ITALY)

- PLI : Powertech High Power Laboratory (CANADA)

- TCA . Testing and Certification (AUSTRALIA)

- OHT : Ontario Hydro Technologies (CANADA)

- EGAT . The Electricity Generating Authority of Thailand (THAILAND)

T : Testing Laboratory, Electrical Engineering Department, Faculty of Engineering,
Chulalongkorn University (THAILAND)

- SATS . Scandinavian Association for Testing Electric Power Equipment (NORWAY)

- ASTA : ASTA Certification Services (UK)

The bidder are at liberty to quote the switches which are tested by the other independent testing

laboratories not mentioned above, but have to be subjected to approval of PEA before the tests are

proceeded.

The type test reports shall be submitted with the bid or within fifteen (15) calendar days after the bid

closing date. The Item offered without submitting the type test reports shall be rejected.

The cost of all tests and report, including the tests and reports for acceptance inspection, shall be borne

by the Contractor.

PEA reserves the right to send the representatives at PEA’s expense to inspect and witness test of the

material and equipment during manufacturing, at the time of shipment or at any time he deems

necessary. The supplier shall provide free access to the facilities here the equipment is being

manufactured and shall satisfy the representatives that the material and equipment are in accordance

with this specification and the purchase contract.

Packing

The switches shall be packed in suitable packages in set (s) of 1, 2, or 3 .

The packages shall be packed in crate (s) or wooden case (s) to avoid damage during transportation.

If the crate(s) or wooden case(s) is made of rubber wood (Yang-para), 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 to be given by bidder
2a For each item offered, the following details shall be submitted Catalogue number.
Description of materials used for the component parts as follows :
- contacts between jaw and blade.
- contacts of fuse carrier, clamping the fuse-link.
- terminal pads.
- insulators.
- etc.
Rated operational voltage in V.
Rated operational current in A.
Insulation resistance test in Megohms.
Temperature-rise limits for contact in C.
Weight in kg/set .
2b For each item offered, a drawing with main dimensions in mm shall be submitted
2¢ Packing details
Packing method.

Number of sets in each package.
Dimensions of each package in cm .
Gross weight of each package in kg .
Net weight of each package in kg .

Number of packages.

If several packages are contained in one big case, further details are required :
Number of packages in each case.

Dimensions of each case in cm .

Volume of each case inm’ .

Gross weight of each case in kg .

Number of cases .

II
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C3 Schedule of detailed requirement

Invitation to Bid No.:

PEA
Item Material Quantity Description
No.
1 1040020100 Low tension fuse-switch, 1 x 400 A, 500 V, shall be furnished with fuse

holder for H.R.C. fuses according to TIS 2111, [IEC 60269-2-1 Referred]
(see the enclosed drawing).
Complete with :
a) lset. Mounting bolt M16 x 130 mm, nut, flat washer size 52 x 52 x
4.5 mm, and lockwasher which are hot-dip galvanized to a
thickness of not less than 0.053 mm.
b) 4sets. Terminal bolt M12 x 40 mm, nut, and two (2) flat washers
which are hot-dip galvanized to a thickness of not less than
0.053 mm; and spring lockwasher which is of stainless steel or

better.

Note :

Enclosed Drawing No. SA4-015/52002 .

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

laboratories/institutes as following:

(1) Laboratories/institutes which 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 such the proposed equipment for using in equal to or higher than system voltages of the proposed
equipment, PEA will accept type or design test reports conducted by the manufacturer’s laboratory or other
independent laboratories without qualification mentioned in (1) or (2). Documents showing the

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

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

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

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

II




PROVINCIAL ELECTRICITY AUTHORITY

r!'vllﬂ\'hdqiimn TECHNICAL SPECIFICATION DIVISION

PROVISCIL ELECTRICITY AUTHORITY

MIMHUAMNTTITSNUNANTNATOVIRWIZUDY (Type test report) lﬁﬂﬂﬁ%ﬂf’)ﬂﬂ1i‘ﬁ%1im1%ﬂﬁ1

Specification No.: - Approved date: 17/07/2561 Rev. No.: - Form No.: - Page 1o0f 1

enmsuAuuuMeneazdeaan

(ADDENDUM)

A a X PR 1 = = ~ A ) 'Y
NESINNAY (ADDENDUM) # THdeailludiunilsvesssazideaanlaienaisq it lduuvegaie

MIMHUAMITTINSNUNANTNATOVIRNWIZUDY (Type test report)

4 g A A 9 A A A o & o v Ay
Eﬂﬂuma!ﬁu@ﬁ’]u'ﬁﬂﬂulﬂﬂﬁ'ﬁ ﬁﬁ'ﬂwaﬂﬁ'luautwaﬂﬁgﬂﬂﬂﬂ1§Wﬂ1§m1ﬂﬂ“§ﬂ FAIN NIDIN

ABE3 19 UNUMTIUTIBNUNANMTNATOURNIZULY (Type test report) H3 0H1ITDSTUTDINANITNATOU

4
MWLV (Type test certificate) 16 draii:

(1)

@

3

nstifdluglnsaiins luihdugiiaadninang Taodhedan wierhsanuanilluih vie
4 ]
thesuszu i mes 13 1dausnmstade s vienusuneadauds foudeiduodiunso

A o v A o da' ) A o o A [ 9 v 9 9 Y=
YU UUIMUITDFI¥D/219 (Purchase order) HIDFAUUIMMUITDFAYUIINNO AT WNIDUUY VLT A

[

51 3a9 (Bill of Quantities: BOQ) fioonTasms Wihdugina unuld vie

L)

v

= P Yo ,3 s a [ o
ﬂimmqﬂﬂimmﬁua“lmumimummau HAZAIUANAUNINHAANDUN (PEA Product Acceptance)

Yy 9l g A o 2 - Aoy o AA
1A NYUUDIFTUDTINITDIUDNTITIUITOINITUUNS LU YU mmlluwuﬂchlu’mvmmaﬂmi LUNU

i
Yy A
18 50
9

{ o Vo ] 7 o ¥ 19
nsingUnsaiiiduesimlasumsyunzibeuginssivanluaudnoadwan i Iuilh (Product

o—

. Yy oyl 9 A o 1 - Aoy o Ak
llst) Lan @jﬂuﬂlﬂlﬁu@ﬁ'lll'liﬂﬂul@ﬂﬁ'ﬁiﬂﬁﬂ\iﬂ'ﬁ"uuﬂglﬂﬂu"] mmuluwuﬂmqiuauvmumﬂaﬁ

unu'ld

L1 Ao A P y v o 19y v
N4Y 1ONANT mawaﬂgmmzu"mu% (1) U0 (2) azd® (3) ANANVNAY daWI0 1FHNU

N3IUIIVNURNANITNATOUIMNIZIUDY (Type test report) HIDWUITOTUTOIHANTNATOUIRWIZUUY

3 o { g s & a o <
(Type test certificate) 18 apuiluonais vienangunasndeuuamuduvesginisindundanmai

1 av A [ A o dy A o 9 A 9 ! 9 g dy
U Llagwﬂﬂlﬂﬂ?ﬂUﬂUQﬂﬂﬁmﬂ*ﬂﬂcﬁ@ NIDIAVN m@mﬁﬂﬁ)ﬁ’fﬁﬂuﬂim




PROVINCIAL ELECTRICITY AUTHORITY

nslivindauginna TECHNICAL SPECIFICATION DIVISION

PROVINGIAL ELECTRICITY AUTHORITY

msﬁmuﬂizﬂznm“lumsdasmamwam’a‘m@raumwmmu (Type test report)

HazszaznalumMsdadssileguiialsznaumsnasandam

Specification No.: - Approved date: 21/12/2560 Rev. No.: - Form No.: - Page 1 of 1

enmsANuuMeNeazPeamla

(ADDENDUM)
A A A ya @ & = ~ 2 v VY
wNETINUEN (ADDENDUM) U 1'14'0f)L‘]Jua'JuﬂuqufJ\ﬁWﬂagmﬂﬂﬁlﬂﬂﬂlﬂﬂ?nﬁdl u”lﬂuum)gma

1. MIMnuATZezNMUMITINSNUNANTNATIVIRWIZIUY (Type test report)
wineazdeadamrualidiuesinzdesdadisioaunanisnaaoumwIgHuy (Type test report)
W30MINADTUTOIHANITNATOUIRNIZUUY (Type test certificates) “1HlanoI1A19zADITAAIT1091UND
mIsnadeUmINZUUY WiemisdeusemansnadeumIZIUUINS DUS UM EWEna1TMUMATIA”

o v Ay v =
UNUMTNTUUATSILLINNIATITIYITUA T]]lﬂi$ullﬁu51ﬂﬁzlﬂﬂﬂﬁlﬂﬂ

¥ { 9 o 7 o o Y o [ { o o @
‘VI\“I‘ld! NNV ﬁﬂ@.ﬂﬂim‘ﬁ ﬂT‘Iﬂ. ﬂTVi‘LlﬂfJ'E)lIf!"]JGl,‘Vi‘1/]1ﬂ'lf!"ﬂﬂﬁ'ﬁ]lllﬂW'lﬁLlll‘]Jﬂ'lﬂVfaﬁ’l]'lﬂﬁﬂ'lﬁﬂluiy'lﬂﬂ
Y v 1

Y
nna. LL’(,%}'J Iﬂﬂﬂﬁﬂ]ﬂﬂ]ﬂﬁ]gﬁﬂxﬁm JIYNUAANITNATD U AN NOUNITAIVDIUY 1ﬁ}ﬂ051ﬂﬁ$mﬂﬂuﬁ}

ANAN

2. MIMMUAZEzlHMIVATIMBENL (Sample) tWalsznoUMINAITANIAN
a o Yy v v 1w ' o o A
minseazReamilanrualidiauosnveasatadiq1ed19waaglnial (Sample) 1o1sznouns
a Y] @ 1 @ 1 ] 4 @ o o [ ]
wnsandam “Idiauesnnzdosiadeiodananginsal nelu s ushins Wudaaniuauesinn”

o [ 1 q/ ] d' 9 =3
LL‘VIMﬂTiﬂTWUﬂigﬂgL’m1%ﬂﬁﬁﬁ?@ﬂ?ﬂﬂqﬂizuq’ﬂl‘!'ﬁﬂﬁ$£@ﬂﬂﬁlﬂﬂ




2.5 WUULINTFIUNTANA
I¥UU Ground



7 50

Ay Nauiaal)
ASSEMBLY NO. 9704 A

e
N
.

500 HN.

;. NAA . J oy
MR, Fnduseudring

(g g g ——— < e ————— ) L N Wt N BN T —— — e EETE SN WSS T

—

|
BT s o — — —— —— —

A WY A /il L NN AT M

I A dd
A10SANE NI, FITHIOUEG AR

(AU ANAINIHN @ 3 K. 417 320 KH.)

TWANAAINGAND WA,

o 5‘} é” | l | 4’ ﬂi
( ﬁqmmduﬁQmMﬂ @3 HN. ?ﬂdwmﬂnmﬂwfmmmmmrmmm f447¢ 50 7. NN. ‘gﬂ/ﬂiﬂﬂﬂ Ol83 )

r ANA g

Y ‘
Rahien1 L iiUﬂNﬁﬂTq’Iﬁﬂﬁqd‘l'ﬂﬂﬂﬂﬁm Wwaey. ﬁﬂiﬁ?ﬂ@ﬁﬁ‘Iﬂﬁ ﬂ"!mm%ﬂﬂmmmmnu»uuumw

ﬁmﬂ S02-0I15/19128 (mfd%nﬂubﬂm 9704 )

8 da &
> INANT WAK. ‘Ttﬂﬁﬂ‘f aqummnnmm mmﬂwﬂwmﬂﬂwnmwmm‘lﬁmmﬁm

Tﬂﬂﬁﬂﬂﬁ%ﬂ‘]ﬁiiﬂﬂiﬁﬂﬂ SAl -0I15/21025 (ﬂ’?‘l’ﬂ‘!’ﬁﬂﬂﬂmﬂ 0806)\1':?](?!@%

esddantanby drvar oot | Sl
| 2
Wrela ANy 70 ﬂ""“‘ﬁ"‘“"“” TR

meﬁéu "i‘HH 3l ﬁﬂ 3l

y v N
ARTLILYA NN 0 L o

RA 4
NOle

Ry A A v A
MYLVNANUNNE %G A, NUKEIRGUNTE

HUUsRaN SAI-015/31013

RIGID PVC CONDUIT ASSEMBLY ON CONCRETE POLE pr
wouv | qerwan | Heiw




FIUMUE
POLE FOUNDATION

TS O RT
ASSEMBLY NO.

9706

A

?L,,

12
+ L I
t L .
.- * \

e
SEE DETAIL

_ grEeunbus _geealen BT A
f SEE DETAIL l SEE DETAIL I SEE DETAIL
\/\ ) A J\I\ /II 7“\/\_" //‘ A
—— 500 500~ t—— 4,000 — =
R-2
GR-1
greanden g]aﬁganﬁw.
[ SEE DETAIL FSEE DETAIL
- \ rad \\ A
{ + ) Lo
4 \\ 1/7
500— |—
b=—— 4,000 -t 4,000 ——
GR-3

grmandun o 500 AR B
SEE DETAIL 1 1 SEE DETAIL
N A

AY
SNols
b
S
L

b—4 4,000 5—+—5 4,000 —+=—4 4,000 5—=

R—4

LI

SEE DETAIL A
TN A
1

ELEERI2
SEE DETAIL E—{ i

GR~-5

500

B TN B
R e
b= % 40,0005 |
MENA635 WS E LY LW “ oMo - Tajuvainy SAL£015/50003
WRI I TR A S ReR N5 LWWIAIU Q N g leenun .

LARICRERATch ST
P © l
g e i rgaN

MFFEMFURATUTSULNAUY WESSSUUR RIS

aae TR A .M\ AAAAA

-
SO TIITIAE
.
LEWR Tz Lwwh

GROUNDING SYSTEMS
FOR DISTRIBUTION AND TRANSMISS!

192}
@]
=z

R BTN T A TS




5 IUT AT
POLE FOUNDATION

LEPDUNTSA
CONCRETE POLE

FIUITNLEN
POLE FOUNDATION

ganbes
SEE DETAIL

piigg
SECTION

2

alast e Lad
ASSEMBLY NO.

9706

VAR TRE
TN " CONCRETE POLE
POLE FOUNDATION i
;““" 7T 500 p
— e — e Sy T At
¥ 1 T :
+ T
¢ T '
_ i -500
S
SECTION
LEWIEUTE

§IUINE

POLE FOUNDATION CONCRETE POLE

e e A A A e

1L._—

A RBULULALNULARN
GROUND CONDUCTOR

SECTION

N Tekimomsten
TO GROUND ROD
¥ . 5//
[#]
Q
- TREUT
Taksrreurienaun fné: <7 U pEmALL
i 2a)Y) eLL YN 3] ) .
TO CONCRETE POLE OR GROUND ROD Likawaurfaviawnonameion
=) TO CONCRETE POLE OR GROUND ROD
FIHNSLRIER
DETAIL TehinonsTesen /@
TO GROUND ROD ﬁ
lekawerunis Y
TO CONCRETE POLE @ CEID *
el g
1 i
(> ﬂ

L

4,:%:4 Tikaeounss Tikinrsresen
. TO CONCRETE POLE TO GROUND ROD
= as =1
TR TEAP i3 vk 13 R
DETAIL DETAIL DETAIL
NErsLNere e Ll \L v - TahinuuwiSAL-015/50003
AL L ASR L aaR Al 19 W W 137 y ‘Q HANE gﬂ{,mui@.mj B
e STT2A0Y v Y e 311 2550
PR, e . T . L
A o WAL R
e AT 80n
Sy Lo . . - - A SRk
VAR Ql\.f -------- MR FUEEUTTUDAMUE LRSSZULEELEY fia T ;
WO WBE T

gEmsuma e . AvL Y

SO I 1S I TR
o ¥ &
LRTWRS IS ZLI L

GROUNDING SYSTEMS
FOR DISTRIBUTION AND TRANSMISSION

SYSTEM Cog o
R 2 2erstnu il s




BN REIN UM IRERIFU

misssnnuand]
ASSEMBLY NO.

9706

GROUNDING SELECTION TABLE

. Adan keRvEmsesas raTweuTARWIzTedY (1ove)10ms)
LUUNTEeRIRY | vewrrsemiymbu SOIL RESISTIVITY (ohm-m)
(lovey Toveums) ' v 3 ' ¥ v . v >
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GROUNDING RESISTANCE REDUCTION 1 «
(ohm/ohm~-m) 5 om 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
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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
BLASIRAPNA 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
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NOTE

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

THE EARTH RESISTANCE SHALL NOT EXCEED 5 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.

E P 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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