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Specification No.: R-738/2541

C

Cl1

1a

1b

1c
lc.1

Material, equipment, and specifications for POWER CAPACITORS,
OUTDOOR TYPE, FOR HV LINE 50 Hz SYSTEM

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

Scope

These specifications cover single-phase power capacitors (capacitors), to be used
for power factor correction and voltage regulation on 22 kV and 33 kV 50 Hz
distribution systems (33 kV distribution system is 19/33 Y kV multi-ground

system) .

Standard
The power capacitors shall be manufactured and tested in accordance with the
latest IEC Publications 871 and 593, or equivalent; unless otherwise specified in

these specifications.

Principal requirement
General
The capacitors shall be designed for outdoor installation, suitable for mounting

in vertical to horizontal positions (Oo to 900), and constructed for operation
under the following conditions :
Altitude : up to 1,000 m above sea level
Ambient air temperature : 500, maximum
§ 400, highest mean over any period of 24 h
] 300, highest mean over any period of one (1)
year
o ‘s
: -5, minimum

Climate . tropical
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1c.2

1c.3

1c.4

lc.5

1c.6

Bushings and line terminals

The capacitors shall have bushings on the top when mounting in vertical
position. The bushing shall be porcelain insulator having a creepage distance as
stated in "C8 Schedule of detailed requirement".

The line (bushing) terminals shall be stud type and equipped with parallel
groove type connectors which are suitable for aluminium and copper conductor

sizes as stated in "C8 Schedule of detailed requirement" .

The stud of line terminal shall be M 12 . The parallel groove clamps shall be
made of high conductivity material (e.g. bronze) with tin-plated surface.

Suitable locking devices shall be furnished for all connectors to prevent self

loosening of connections.

Ground terminals

Ground terminal of single-phase single bushing type capacitor shall be equipped
with parallel groove type connector which is suitable for steel stranded wire
diameter of 9.0 mm (size 50 mm2) .

Spring lockwashers on terminal connector
The spring lockwashers, if any, furnished on the line terminal connectors and

ground terminal connectors, shall be of stainless steel or better .

Case
The case of capacitor unit shall be made of stainless steel with all joints welded
and tested for liquid tightness. The case bottom shall be recessed or equivalent

to prevent corrosion at the corers and edges during storage.

Finish
The case of capacitor shall be painted with a primer and not less than two (2)

finish weather-resistant coats of grey.
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le.7

1c.8

1c.9

1d

Mounting provision
The capacitors shall be provided with mounting brackets, see Drawing No. :
SA2-015/32029 .

Protective device
Each capacitor unit shall be provided with an internal fuse for each element or

an internal overpressure disconnector, to prevent case rupture.

The capacitor unit having no internal fuse and no internal overpressure
disconnector shall also be acceptable; but it shall have probability of case rupture
less than 10% (i.e. in safe zone of each capacitor unit (100 kvar) be protected
with external EEI-NEMA type K fuse link having rated current of 10 A); and

case rupture curve shall be submitted.

Discharge device
The capacitors shall be designed to discharge the residual voltage to 75 volts or
less within ten (10) minutes after disconnection from the power supply.

Packing

The capacitor shall be seaworthy packed in suitable crates or wooden cases
which will not be returned.

If the crates or wooden cases 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.

Plastic foam shall not be accepted.
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le Tests and test reports
le.l Routine tests
Each capacitor unit shall pass the manufacturer's standard routine tests, and also
pass the following tests in accordance with the relevant standards :
(1) Capacitance measurement.
(2) Capacitor loss tangent (tan O) measurement.
(3) Voltage test between terminals.
(4) A.C. voltage test between terminals and container.
(5) Test of internal discharge device.
(6) Sealing test.

le.2 Type tests
The following type tests shall be in accordance with the relevant standards :
(1) Thermal stability test.
(2) Capacitor loss tangent (tan O) measurement at elevated temperature.
(3) A.C. voltage test between terminals and container.
(4) Lightning impulse voltage test between terminals and container.
(5) Short-circuit discharge test.
In addition, the following type tests in accordance with IEC 593 or equivalent
shall be made on internal fuses and/or overpressure disconnector (if any) :
(6) Discharge test.
(7) Disconnecting test on fuses.
(8) Disconnecting test of disconnectors.
The above type tests may be omitted if a record of the tests made on identical

unit can be supplied.

The costs of all tests and reports shall be borne by the Contractor,
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C2 Material and packing data to be given by bidder
The bidder shall submit the following data and details.

2a Catalogue number.

2b Technical data .

Applied standard IEC, ANSI, etc.

Rated output kvar

Rated voltage A

Rated current A

Rated frequency Hz

Rated capacitance (C,,) at a uF
dielectric temperature of R B e
+20°C and it tolerances 3 G T I

Maximum permissible voltage

% of rated voltage

Maximum permissible current

% of rated current

Maximum permissible capacity,

% of nominal rating

A.C. test voltage between terminal and | kV (r.m.s.)
container, 1 min. (power-frequency a.C. | dry test ..o | s
test voltage) - o
Impulse test voltage kV (peak)
Capacitor losses watt /kvar
Dielectric/Impregnation non - PCB
Minimum creepage distance of porcelain
insulator bushing, from live part to
ground, not less than mm
Life expectancy for 5% failure years
Weight per unit kgs
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2¢c

2d

2e

2f

2g

2h

2i

2k
21

2m

Construction details of capacitor and specifications for dielectric fluid.

Method of case finishing and colour.

Description of internal protective device (if any) .

Description of discharge device.

List of routine tests,

Detail drawings, with dimensions in mm, of .
1. Overall capacitor unit.
Bushing with electrical and mechanical characteristics.
Connectors.
Nameplate with inscriptions.
Mounting brackets.

Connection of capacitor elements.

e

Accessories according to manufacturer’s design(if any) .
Capacitance VS, temperature curve,

Dielectric loss VS. temperature curve,

Case rupture curve, and fuse operation curve,

Inspection and maintenance instruction in Thai and/or English.
Packing details

Packing method.

Number of units in each crate or case.
Dimensions of each crate or case in cm .
Volume of each crate or case in m3 .
Gross weight of each crate or case in kg .
Net weight of each crate or case in kg .

Number of crates or cases .
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Note :

Condition for documentation and consideration

1. The Contractor has to supply the following documents in English, before

3,

4,

shipment, for ordered capacitors.
1.1 Reports of type test and routine test of capacitors.
1.2 Three (3) sets of instruction book for installation, operation, and
maintenance of capacitors.

The above documents shall be sent to the following address :

Electrical and Mechanical Engineering Division

Provincial Electricity Authority

200 Ngam Wong Wan Road, Chatuchak

Bangkok Metropolis 10900

Thailand
The Bidder has to submit 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/for the inspection to supplier's
factory by PEA's inspectors, etc.) to the satisfaction of PEA .
Delivery time is also one of the important factors to be considered.

Partial shipment is allowed.
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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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Specification No.. R-788/2641

C8 Schedule of detailed requirement

PEA
Item | Material | Quantity Description
No.
T (HERIE 1,203 units | Single-phase double bushing type power capacitor, to be used on

1050050100

II

30 units

22 kV phase to phase voltage, suitable for operation in STAR
connection with floating neutral.

The capacitor may use any impregnation, but polychlorinated biphenyls
(PCB) impregnation shall not be accepted.

Rated voltage : 12,7 kV
BIL : not less than 95 kV, (peak)
Rated frequency : 50 Hz
Rated output . 100 kvar
Maximum permissible
voltage : 110% of rated voltage

Minimum creepage distance

of porcelain insulator

bushing, from live

part to ground : not less than 450 mm
Complete with parallel groove type line terminal connectors for
aluminium and copper conductor diameter ranges of 6.9 mm to
9.0 mm (sizes 35 mm' to 50 mm ), and bird guard caps.

Single-phase single bushing type power capacitor, to be used on 33 kV
phase to phase voltage, suitable for operation in STAR connection with
grounded neutral.

The capacitor may use any impregnation, but polychlorinated
biphenyls (PCB) impregnation shall not be accepted.

Rated voltage : 19 kV,

BIL : not less than 125 kV, (peak)
Rated frequency : 50 Hz

Rated output : 100 kvar

Maximum permissible

voltage : 110% of rated voltage
Minimum creepage distance

of porcelain insulator

bushing, from live

part to ground : not less than 660 mm
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Specification No.: R-738/2541

C8 Schedule of detailed requirement

PEA
Item | Material | Quantity Description
No.

Complete with parallel groove type line terminal connector for
aluminium and copper conductor diameter ranges of 6.9 mm to
9.0 mm (sizes 35 rmrn2 to 50 mmz), paralled groove type ground
terminal connector for steel stranded wire diameter of 9.0 mm

2
(size 50 mm ), and bird guard cap.

Note :
1. Enclosed Drawing No : SA2-015/32029
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2. การไฟฟ้าส่วนภูมิภาคจะพิจารณาจัดซื้อพัสดุที่ผลิตภายในประเทศ 
3. กำหนดส่งมอบแต่ละรายการที่ กองบริหารและจัดการคลังพัสดุ 3
การไฟฟ้าส่วนภูมิภาค ถ.พหลโยธิน ต.คลองหนึ่ง อ.คลองหลวง จ.ปทุมธานี
ทั้งนี้ให้นับถัดจากวันลงนามในสัญญาซื้อขายและภายในงวดสามารถทยอยจัดส่งได้ ดังนี้
	รายการที่ 1 แบ่งการจัดส่งเป็น 4 งวด ดังนี้
	  งวดแรก จัดส่งจำนวน 300 เครื่อง ภายใน 30 วัน
	  งวดที่  2 จัดส่งจำนวน 300 เครื่อง ภายใน 60 วัน
	  งวดที่  3 จัดส่งจำนวน 300 เครื่อง ภายใน 90 วัน
	  งวดที่  4 จัดส่งจำนวน 303 เครื่อง ภายใน 120 วัน
	  
	รายการที่ 2 จัดส่งงวดเดียว ภายใน 30 วัน
่
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Manufacturer .
Specification No.. R-738/2541 Trade-mark :
Country of origin :
Bidder :
Bid No..
C4 Price schedule Date .
el et
Item | Material Bnace Description Quantity € e:a'u (e e.al '
No. & conditions & conditionis
No. attached) attached)
1 1050050000 Single-phase double bushing type power capacitor, 12.7 kV, 50 Hz, 1,203 units fulauesImabzuudiannsatina
100 kvar . Complete with line terminal connectors for aluminium
and copper conductor diameter ranges of 6.9 mm to 9.0 mm (sizes
2 2
35 mm to 50 mm ), and bird guard caps.
2 11050050100 Single-phase single bushing type power capacitor, 19 kV, 50 Hz, 30 units SuauesTmvskruusEnnseina

100 kvar . Complete with line terminal connector for aluminium

and copper conductor diameter ranges of 6.9 mm to 9.0 mm (sizes
2

35 mm’ to 50 mm ), ground terminal connector for steel stranded
2

wire diameter of 9.0 mm (size 50 mm ), and bird guard cap.

TIT
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giaa wientenansusznaunisiauesian laglidesduonarsmanaiedug uazaaznssunis
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alo @30t wargunsnidameulussuudminefiasdnde soudszuu 22 kv Fuly
duloun Dropout fuse cutout, Disconnecting switches, Air break switches, Remote controlled
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-Three-phase automatic voltage regulators (AVR) for 22 kV and 33
kV 50 Hz distribution System

-Single-phase and Three-phase transformers for 22 kV and 33 KV
50 Hz distribution system with and without ability to withstand
short circuit

-Remote controlled switches for 22 kV and 33 kV 50 Hz
distribution system

-Solid dielectric three-phase automatic reclosers for 22 kV and 33
kV 50 Hz distribution System

-Automatic switching equipment for HV power capacitor Bank
-Single-phase and Three-phase electromechanica and electronic

energy meters
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