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715790 1 Wannguaunsalszuundnlii

AU | sva Fomwdange uasiBua
1 AL Alternator e uiialvi
2 AT Automatic Transfer Switch Board grelWdnlin
3 CE Combustion Engine intsnunsiufdandnli
4 FP Feeder Panel Board GITRRIS R
5 GP Generator Control Panel gmuaunsienszualni
6 HT Hydro Turbine Founhdumdamdnliin
7 IN Inverter s aantaslniy
8 PV Photo Voltaic YAUKIWATULAIDAREHER LT
9 SG Switchgear Equipment System aﬁmﬂﬁa%uazgﬂmzﬂﬁuq
10 SP Sound Proof Cover PhasauLuLdes
11 WT | Wind Turbine AaiuauAundauan Wil
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A3 2 Wanngugunsalluaniflvia
adu | sva Fonendange sr8azIdn
1 AC AC Board punsniRelweasAILAUNSLARAY
2 AS Air Insulated Switchgear guniniUeanuuazdnneunuIueINe
3 BA Battery aunsiduaziiuUszy
4 BC Battery Charger wa el sAIUANNSEUAN S
5 CA Capacitor Bank Fiudssguazaunsaiuszneu
6 CB Circuit Breaker AUNIIARMDUUAZAANTLUATANDS
T CG Compact Switchgear gunsnitaanuuasdpmounuunseyinia
8 CP Control Panel arsvauneluantillwih
9 cT Current Transformer nilauainse i
10 DC DC Board gunsaislwsesmuaunsTuanss
11 DS Disconnecting Switch UNsIARaY WsaAuIINNTY 33 KV
12 ES Earthing Switch AUNINIFDARIU
13 GS Gas Insulated Switchgear gunaniUaaiuuazdnnounuiuuia SF
14 ie) Joint gasipanoiada WsIduINNIT 33 KV
15 LA Lightning Arrester AUAAWEY WSaAuLINNTA 33 kY
16 LS Load Break Switch gunIndrnounszudlvian
17 NR Neutral Ground Resistor AMINUN RS URDAIAY
18 oL On Load Tap Changer ﬁmLU?ﬁ'auLLﬁUU%’Uusaﬁu@uaa Power
Transformer
19 PP Protection Panel prvAugUnsnilasiuneluaniln
20 PT Potential Transformer wiauUau sy
21 RL Relay Siad
22 ™ Terminator gaseUawaeala wIaannndl 33 kv
23 TP Power Transformer wilputadlwilhiaa
24 TS Transformer Service wisuUadlwduvasinglwluasn il
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A31aR 3 Wegngugunsailuszuuaun
anu|  sWd Fonmwdangu swazden
BP | Bay and Process Level yapUnsalsEUY SCPS Aaasalusedy Bay Level uag
Equipment of SCPS Process Level 16 A Indoor Cabinet, Enclosures,
Qutdoor Cabinet Enclosures with/without Air
Conditioner
2 BU | IED Bay Control Unit gagunsniarunuLazdeaiu (Substation Control And
Protection System : SCPS) 91 iawiinvi Sudadaynyind
#199 9ngunsainsluanifliiiiiosnsaruey
3 CM | Central Processing Module yagunsalszuy CSCS Aviwindiidugudnandlunis
(CPM) of CSCS Uszarana 1iusausindayasieg 990 DIM ifisugiu
varvesgUnanilusyuudanisgruteya I
finsiodeansiuszuy SCADA/DMS viaguedansanlvl
4 CO | Connector and Accessory of | yagunsafszuu CSCS Avhminivi susadiynynminag
S¢S ngunsaineluannilni indaym DIM saudsgunsal
fifoureyn DIM, CPM uaz LUIidetudalinn
duannsmiheusuiuliegsiissuy
5 DI | Distribution /O Module (DIM) of | yagunsalszuy CSCS ivmthiisudadyannmigg 30
CSCS aunsalasluan il diseaniseus
6 DR | Digital Fault Recorder YA UNsaisEUY SCPS ivutifinsaaduuaztudin
annnlwiuaranudanssavasssuuldiinaglu
aniilvivl
7 FE | Feeder Communication Unit | aunsaideansiivihmihliudaiudedoyasewinaszuy
SCADA fiugunsaimiunuszezlng (Remote Terminal
Unit: RTU) Tn@ndaagugrun
8 FR | Feeder Remote Terminal Unit | aunsalmvauszeylnaluszuudimie
LU | Local User Interface (LUD of | yagunsalseuy CSCS iminiiadedoarsuanina
CSCS uagTudsdeseninagn CPM Augldiu
10 | MA |Feeder Communication Master | gunsafdeansivimiiidudanansiudadoyasewing
Unit S¥UU SCADA fivgunsalmiuauszuulng (Remote
Terminal Unit: RTU) Tneviwinfisudedosaanngunsed
AruANIzEElnaud 24 3m olug Communication
Backbone Aad 1a¢/mudrinarunisiui naanii
T wieaomudivaassnmsdug visonvu (Huila)
—
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ffu|  swd Fanmwdainge SUAZIDEN
11 | MU | Merging Unit/smart [/O yagUNIRlsEuy SCPS Avimiihiiuwdasdtygnounden
ngunsel CTAT udyyufsneaiil gl iy
gunsel IEDs uaz/mIsyagunsalszuy SCPS Yimiind
Fudadngrunaeg veaguniainigluanidlii g
ApaMsAIuANlusYAY Process Level
12 | NW | Network Equipment of SCPS | ymaunsal SCPS # Wil 13 euseseninegunsal
aelusyuy SCPS Whdmeiusthaiussuunssidouso
durnneg anngunsalneluaadinvdndsiedy
Lﬁalﬁ‘iqnd'mmm‘mﬁ’uwuémﬁ’u"lﬁathqvﬂuszuu
13 PB | IED Protective Relay and Bay | yngunsaiszuu SCPS ﬁﬁwﬁwﬁtﬂuqﬂmn&ﬂmﬁuuaz
Control Unit Sudadynnmneg 91ngunaaineluaniidlvii i
aoamsmuaulugUnsaliufisniu
14 | PR | IED Protective Relay yagunsalszuy SCPS Aivimiilugunsniloaiy
15 | s | station Level Equipment of | 4mguUnsniszuy SCPS AAnsaldaulusedy Station
SCPS Level imihiidanisseuusahaifvosaadliia was
L‘ﬁ'lanm'a‘ﬁ'ay‘aﬂmuwuu SCADA L@ ' Engineering
Workstation (EWS), Station Level Operator Interface
(SLOI), Time Synchronization Server with GPS
receiver, SCADA Gateway, Network Management,
SCPS Software and licenses, SCPS System W 8 ¥
Indoor Cabinet Enclosures
ansnafl 4 Wemngugunsalszuusmingiuazanuds
AU | THE Fomwdangw SNUAZIDYA
1 AB | Air Break Switch 115 kv gunsaiimeaulusEuuagd
2 AM | Automatic Transfer Switch (ATS) gUNTOIN LR IR
3 AU Automatic Transfer Switch Control ﬁquu Automatic Transfer Switch
Cabinet
4 AV | Automatic Voltage Regulator (AVR) gUnsaIUSULs UL
5 cC Capacitor Switch Control Cabinet '{'fﬂ'mﬂu Capacitor Switch
6 CH | Circuit Switcher Charger Cabinet Auvasdsli Circuit Switcher
7 Cl | Circuit Switcher punsalleaiunaginmoulusyuuaues
8 Gl Circuit Switcher Relay Cabinet ﬁ Relay Circuit Switcher
9 CR Recloser Control Cabinet m;’muqu Recloser
10 cu Circuit Switcher Control Cabinet ﬁﬂ')‘tlﬂll Circuit Switcher
14 vV | Combined Current and Voltage | nilautasnszuauazusasuluszuvarsdaly VT
Transformer d1u 115 kV Circuit Switcher
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AUTOMATIC SWITCHING EQUIPMENT FOR HY POWER CAPACITOR BANK

Specification No.: RPRO-008/2555

Approved date: - 3 MAR 20’4 Rev. No.: -

Form No. -

Page 1 of 1

ADDENDUM

This addendum is made to be a part of Specification No.: RPRO-008/2555 AUTOMATIC

SWITCHING EQUIPMENT FOR HV POWER CAPACITOR BANK

Replace the item 16) in Clause 1c.5 Control unit (Page 4 of 11) by the following:

16} RS-232 port or USB port or Ethernet port for communication with personal computer

EME
- PEA
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Invitation to Bid No.: . 2- ( )'0082566

C

C1

la

1b

1c

lc.d

lc.1.1

Material, equipment, and specifications for AUTOMATIC SWITCHING EQUIPMENT FOR
HV POWER CAPACITOR BANK

General material and packing instructions

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

Scope
These specifications cover automatic switching equipment and accessories for switching three-phase
ungrounded shunt power capacitor bank on 22 kV and three-phase grounded shunt power capacitor

bank on 33 kV, 50 Hz distribution systems.

Standard

The HV capacitor switches (hereinafter called the Switches) shall be manufactured and tested in

accordance with the following standard:

American National Standards Institute (ANSI)/Institute of Electrical and Electronics Engineers (IEEE)

ANSI C37.66-1969 American National Standard for Requirements for Oil-Filled Capacitor Switches
for Alternating-Current Systems

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

PEA will also accept the Switches tested in accordance with the later edition of the above standard.
Principal requirement

General
The automatic switching equipment and accessories shall be designed and constructed for outdoor
installation on pole mounted structure as shown in the enclosed Drawings No. SA2-015/31014

and No. SA2-015/31015.

The automatic switching equipment

Each set of automatic switching equipment shall consist of:
(1) Switches

(2) Line sensors

(3) Power supply transformer

(4) Control unit

(5) Individual bus-mounted fuse unit

(6) Power cable and control cable

(7) Mounting structure

(8) Accessories



504968
Typewritten text
กฟภ.กจพ.2-ป(สว)-008-2566


PROVINCIAL ELECTRICITY AUTHORITY

POWER SYSTEM STANDARD DIVISION

AUTOMATIC SWITCHING EQUIPMENT FOR HV POWER CAPACITOR BANK

Specification No.: RPRO-008/2555 Approved date: 22/08/2555 Rev. No.: 3 Form No. 08-105 Page 2 of 11

1c.1.2 Site and service conditions

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

Relative humidity : upto 94%

Climatic condition . tropical climate

lc.2 Switches
Switches shall be a three-phase switch and shall be operated both electrically by using operating
mechanism and remote control equipment and mechanically without power supply by using a hook
stick. The operating hook(s) shall have inner diameter of not less than 26 mm, and shall be suitable for
use with NEMA-head hook stick (7.2 meters long) from ground level.
Switches for 22 kV system shall use VACUUM as an arc interrupting medium.
Switches for 33 kV system shall use OIL or VACUUM as an arc interrupting medium.

Switches shall have the following characteristics:

Table 1

Characteristics of the Switches

Nominal system voltage kv 22 33
Rated frequency Hz 50
Rated capacitive continuous and switching current A (r.m.s.) 200 135
Rated asymmetrical fault-making current A (peak) 15,000 12,000
Rated asymmetrical momentary current A (rms.) | 15,000 12,000
Rated lightning impulse withstand voltage (BIL), line to ground | kV (peak) 150 200
Rated power frequency withstand voltage, 1-minute dry kV (r.m.s.) 60 70
Supply voltage for operating and control circuits - single-phase,
220 VAC, 50 Hz

Switches shall be provided with:

1) An operations counter, three-digit or more; to indicate the number of times the Switches has been
cycled between opened. The operations counter shall increment for electrical operations (remote
control or local pushbutton) and mechanical operations (hook stick).

2) Auxiliary contacts, suitable for connecting to remote indication of the switch contact position in

the remote control unit.
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1c.3

1c.3.1

1c.3.2

1c.4

1c.5

3) Terminals (of bushings) shall be equipped with solderless clamp type terminal connectors
(using bolts, nuts and lockwashers of stainless steel or better), or NEMA-PAD with terminal
lugs, for aluminium conductor diameter range from 8.3 mm to 9.8 mm (sizes 50-70 mm’).

4) Bird guard caps (bushing covers)

5) Others according to manufacturer's design

The operating and control circuits shall be designed for operating voltage range of not less than

198 VAC to 242 VAC (220 VAC + 10%).

Line sensors

Switches shall be provided with current sensor(s) and voltage sensor(s). These sensors shall have rated
lightning impulse withstand voltage (BIL) not less than 125 kV and 150 kV for system voltage of
22 kV and 33 kV respectively. The accuracy of line sensors shall not exceed +£3.0% at rated

voltage/current.

Voltage sensor(s)
The voltage sensor(s) shall be designed and constructed for outdoor installation on concrete poles.

A power supply transformer shall also be accepted as a voltage sensor.

Current sensor(s)

The current sensor(s) shall be porcelain or polymer line post insulator in which the coil is embedded
and positioned so that it is inductively coupled to a conductor mounted in the insulator top groove.
No line cutting or dead ending is required for installation. The current sensor(s) shall be supplied with
line post stud and adapter (if necessary) for concrete crossarm having section range of 100 mm x
100 mm to 120 mm x 120 mm and having holes of 22 mm diameter. The current sensor(s) shall have

rated primary current input 600 A and rated secondary output shall be suitable for the control unit.

Power supply transformer

The power supply transformer shall be provided as an external auxiliary power supply for operating
and control circuits. The supply voltage shall be single-phase, 220 VAC, 50 Hz.

Terminals on HV side shall be equipped with solderless clamp type terminal connectors for aluminium

conductor diameter range from 6.9 mm to 12.6 mm (sizes 35-95 mmz) and bird guard caps.

Control unit

Switches shall be provided with control unit for initiating control actions and viewing the status of
indicators of the Switches.

The principle of control unit shall be of VAR control type.

The control unit shall be the programmable capacitor controller of microprocessor-based type and shall be

suitable for both standalone applications and integration into Distribution Management System (DMS).
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The programmable capacitor controller together with the associated line sensor(s) shall be designed to
control the capacitor bank.
The control unit shall be contained in a weatherproof cabinet of ultraviolet stable fiberglass or poly-
carbonate or aluminium or electrolytic zinc coated steel or stainless steel, which shall be suitable for
outdoor pole-mounting, with front cover with provision for sealing. The colour of cabinet, interior and
exterior, shall be grey and meet protection class IP 54 as a minimum.
The control cabinet/control unit shall be provided with the following equipment/function:
1) Circuit breaker or fuse with two (2) spare fuses, for the control circuit
2) Surge protection equipment
3) Local/DMS selector switch
4) Auto/Manual selector switch
5) Manual Close/Trip switch
6) Scroll mode
7) Over and under voltage protection, to inhibit a trip or close operation based on the action causing
a voltage threshold violation
8) Setting for desired power factor or KVAR value, with over- and under-voltage override
9) Setting for C/K value (if applicable)
10) Time delay setting 3-300 seconds or better
11) Liquid crystral display
12) Indicators/Display or via personal computer, for:
- Inductive/Capacitive load
- Power factor (PF)
- Controller operation or time tagged historical data
- Others
13) Fault signalling contact or self diagnostics
14) Indicator of switch contact position
15) Integrated keypad/function key, if any
16) RS-232 port to communicate with personal computer
17) Operation counter, for recording the number of capacitor switching cycles
18) Memory/calendar battery backup
19) In case of the Switches/control unit is operated by battery, the battery with battery charger will be
supplied. If the battery has normal operating life of not less than ten (10) years, the charger is not
required.
20) Terminal blocks
21) Software package(s)
22) Weatherproof fitting, for control cable
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1c.6

23) Provision for pad-locking

24) Heater and thermostat to prevent moisture from condensing on electronic components.

25) Provision for ventilation. However, venting shall in no way reduce the effectiveness of the
enclosure's watertight, dust-tight, corrosion-resistant characteristics.

26) Test terminals

27) Others according to manufacturer's design

Distribution Management System (DMS) interface
Switches shall have capabilities to be controlled and monitored by the telecommunication system of
the DMS in the future.
The control of the Switches shall communicate with DMS via a Multiple Address Radio System
(MARS) to the Feeder Remote Terminal Unit (FRTU).
The control of the Switches shall have provisions for opening and closing the Switches using output
from the FRTU. The control of the Switches shall also supply analog and status signals to the FRTU
for monitoring the conditions of the primary circuit and the components of the Switches.
Terminal blocks shall be provided on the control unit to connect input and output (I/O) signals from
the Switches to the FRTU which will be supplied by others.
A typical list of the input/output points of the analog and status signals of the Switches shall be as
follows:

Table 2

The input/output points of the analog and status signals of the Switches

Item Signal Quantity per switch

Analog signals:

—

Phase Current (manufacturer’s design)

Voltage L-N 0-220 VAC 1
Status (discrete) signals:
Switch Open Dry Contact 1
Switch Close Dry Contact 1
Local Control Mode Dry Contact 1
Remote Control Mode Dry Contact 1
Low Battery Voltage (if any) Dry Contact 1
High Battery Voltage (if any) Dry Contact 1
Battery Charger overvoltage (if any) Dry Contact 1
Ground Battery/Charger (if any) Dry Contact 1
Cabinet Door Open Dry Contact 1
External Control Signals:
Open Switch Dry Contact 1
Close Switch Dry Contact 1
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1c.7

1c.8

1c.9

Individual bus-mounted fuse unit
The unit shall consist of:

- Individual capacitor fuses (with fuse links),

- Buses, and

- Bus support insulators
The individual capacitor fuses shall be used for protection the capacitors when develops an internal
fault. The fuses shall be weather resistant type and shall be visual indicating type when they blown,
the colour of indicator shall be red. (The connection of the fuse to the capacitor unit may be made by a
flexible pigtail. When the fuse blows its dangling pigtail with red indicator serves as visual indication
of the fuse operation.) The fuse shall be connected to the capacitor terminals by tinned-copper flat
buses having thickness of not less than 4 mm (see enclosed Drawing No. SA2-015/31014). The fuse
links shall have time-current clearing characteristics in the safe-zone of the capacitor case-rupture
curve of shunt power capacitor according to the IEEE 18 or equivalent.
Buses shall be used as a support for the individual capacitor fuses. The buses shall be tinned-copper
flat buses and shall have thickness of not less than 4 mm.
The buses shall be equipped with connectors having details as shown in the Drawing No. SA2-
015/31014.
Bus support insulators shall be in accordance with the ANSI/NEMA Standards or equivalent, i.e.,
TR 208 for 22 kV system and TR 210 for 33 kV system, except their cantilever strengths shall not be
less than 450 kg (1,000 Ibs). Brown glazed insulators are preferable. Complete with mounting
hardware.

See enclosed Drawing No. SA2-015/31015, three (3) sheets.

Power cable and control cable

Power cable shall be flexible type, having size not less than 2 x 4 mmz, for connecting from line
sensors and power supply transformer to the unit(s) required.

The control cable shall be PVC insulation, PVC sheath, brass or copper tape shield, and copper
conductor, and shall have number of cores and size sufficient for connecting from the circuit
interrupting device to the unit(s) required.

The length of each power cable and each control cable shall be not less than 12 meters.

Cable entrances to each set of switches and control unit shall be made by means of suitable coupling

plugs and sockets.

Electric surge protection
All necessary measures shall be taken to ensure proper functions and component safety of the control

unit and all other switches's components connect to wiring external to the control cabinet with respect
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1c.10

le.d1

1c.12

1d

to switching voltage transients and all regular atmospheric, electrical, and magnetic disturbances,
whether induced or directly coupled.

In particular, the equipment shall be constructed and tested to meet the applicable standards of IEC
60255, or ANSI/IEEE C37.90.1 and ANSI/IEEE C37.1, or equivalent and be capable of withstanding
the tests described in these standards without damage, false control output, or loss of internally stored

data and parameters.

Mounting structure

The mounting structure and hardware shall be made of galvanized steel.

Bird guard caps
Each HV bushing of the Switches and transformers shall have a bird guard cap (bushing cover) made
of ultra-violet resistant and tracking resistant material, e.g. polypropylene, neoprene, etc; which is

suitable for exposure to sunlight.

Marking
PEA's code number shall be painted in orange on each unit of the Switches unit and export
crate/wooden case. The code number shall easily to be seen from ground level. The code number and

dimensions of each letter to be marked will be given by PEA after the final of bid consideration.

Tests and test reports

The Switches shall be passed the manufacturer's standard routine tests, and shall be passed all items of
routine tests and type tests in accordance with the ANSI C37.66-1969 or later edition.

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

The following independent testing laboratories are 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)

ST : Ontario Hydro Technologies (CANADA)

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

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

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

- TAETL . Thomas A. Edison Technical Center Power Test Laboratory (U.S.A.)
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le

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.

PEA will accept switches have been supplied to Provincial Electricity Authority (PEA) by getting the
order from PEA’s Procurement Department (from PEA’s head office) without test reports by
laboratories mentioned above.

PEA will also accept switches manufactured from manufacturer having manufacturing experience of
at least twenty (20) years and have been supplied to electrical public utilities without test reports by
laboratories mentioned above. In this case, the bidder has to submit supply records showing at least
twenty (20) supplies during that period and at least one (1) supply in the last five (5) years.

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 costs of all tests and reports shall be borne by the Contractor.

Packing
Each set of the automatic switching equipment and their accessories shall be seaworthy packed in (an)
export crate(s)/wooden case which will not be returned.
Mounting structure and hardware shall be separately packed from the Switches in suitable
crate/wooden case.
Each individual package (e.g. box, crate, case, bundle, or piece of loose material) of shipment shall be
painted and/or marked according and corresponding to the Invoice and Packing list for easy
identification, and PEA’s code number (see 1¢.12).
For the supply of more than one (1) the Switches, parts belong to different the Switches shall not be
packed in the same package. The packages shall be numbered by the supplier to designate the
Switches-package number/total number of the packages of each unit of the Switches being shipped;
for example : two (2) the Switches are supplied,

1-1/5, 1-2/5, ....... , 1-5/5 for the first of the Switches and accessories.

2-1/7,2-2/7, ....... , 2-7/7 for the second of the Switches and accessories.
The crate/wooden case shall be designed to be movable by a forklift in such a manner that the truck's
forks can be inserted at any side of the bottom of the case.
If the crate/wooden case 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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C2

2a

2a.1

2a.2
0))

2

Material and packing data to be given by bidder

The bidder has to submit the following guarantee performance data and details:
Design and performance data

Switches

Manufacturer's name

Type or Catalogue No.

Specifications of materials used for the component parts

Rated voltage in kV

Maximum design voltage in kV

Rated frequency in Hz

Rated capacitive continuous and switching current in A (r.m.s.)
Rated asymmetrical fault-making current in A (peak)

Rated asymmetrical momentary current, in A (r.m.s.)

Rated lightning impulse withstand voltage (BIL) in kV (peak)
Rated power frequency withstand voltage, 1- minute dry, in kV (r.m.s.)
Rated control voltage in V and frequency in Hz

Weight of one (1) switch in kg

Line sensors

Voltage sensor(s)
Manufacturer's name

Type or catalogue No.

Rated output in VA

Rated transformation ratio V
Rated voltage factor
Accuracy class

Weight of one (1) unit in kg

Current sensor(s)
Manufacturer's name

Type or catalogue No.

Rated output in VA

Rated transformation ratio A
Accuracy class

Weight of one (1) unit in kg
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2a.3

2a4

2a.5

2b

2¢

2d

2e

2f

Power supply transformer
Manufacturer's name

Rated output in kVA

Rated voltage in V

Polarity

Impedance voltage in %

Weight of one unit (1) in kg

Control unit
Manufacturer's name

Type or Catalogue No.
Weight of one (1) unit in kg

Individual bus-mounted fuse unit

Manufacturer's name

Type or Catalogue No.

Description of materials used for the component parts
Rated current in A

Charts of melting and clearing times

Catalogues and drawings, with dimensions in mm, showing particulars of normal construction of:
(1) Switches

(2) Line sensors

(3) Power supply transformer

(4) Control unit

(5) Individual bus-mounted fuse unit

(6) Power cable and control cable

(7) Mounting structure

(8) Operating and control schematic diagrams

(9) Etc

Installation, operation, and maintenance instructions

Maximum number of times of operation for a period of one (1) maintenance
List of spare parts with itemized prices

List of special tools with itemized prices
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2g
2h

2i

Note:

Certificates or reports of type tests
List of routine tests

Packing details

Packing method (shown by drawing(s), and describe packing material)
Number of package per set

Dimensions (L x W x H) 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)

Conditions for documentation and consideration

1. The Bidders have to submit the sufficient references describing the previous experience of the

manufacturer (e.g. list of supply of equipment and/or materials having the same or similar

design as proposed, field experience, the registration of TISI, the copies of license, and/or the

inspection to supplier's factory by PEA's inspectors, etc.) to the satisfaction of PEA .

2. The Contractor has to supply documents 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 10900
Thailand

as follows:

2.1 Reports of type test and routine test of the Switches.

2.2 One (1) instruction book for installation, operation, and maintenance; specifications of

insulating oil; and a test certificate which shall be packed together with each automatic

switching equipment.

2.3 Three (3) sets of instruction book, drawing of mounting hanger or mounting bracket,

and recommendation at which time interval the parts of automatic switching equipment

require attendance, which shall be sent to PEA within sixty (60) calendar days before

the first shipment.

3. The Contractor has to guarantee the quality of each set of the Switches, line sensors, power supply

transformer and control unit for three (3) years from the date of issuance of the notice of

acceptance.

4. Prices of spare parts and special tools are also important factors to be considered.
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C3 Schedule of detailed requirement
Invitation to Bid No.: . 2- ( )'008'2566
PEA
Item Material Quantity Description
No.
1 - 1 lot 1.1 ....:.12.9..7....set(s) Automatic switching equipment, for switching 1,500 kVAR

three-phase shunt power capacitor bank on 22 kV, 50 Hz system, installed
as shown on the attached Drawing No. SA2-015/31014, consisting of:
1040070011 1.1.1 Three-phase capacitor switch, outdoor type, for 22 kV, 50 Hz system,
with :
Rated capacitive continuous

and switching current . not less than 200 A
BIL : not less than 150 kV
Complete with terminal connectors.
- 1.1.2 Individual bus-mounted fuse unit; for 1,500 kvar, 22 kV, 50 Hz,
three-phase capacitor bank comprising five (5) units of 100 kvar
capacitor per phase [fifteen (15) units per three-phase capacitor
bank].
Each fuse link shall be according to EEI-NEMA Standards, type K,
rated current 15 A. Complete with buses, bus support insulators, and
mounting hardwares.
- 1.1.3 Power cable and control cable.
- 1.1.4 Five (5) pieces of fuse tube as spare.
- 1.1.5 Five (5) pieces of fuse link as spare.

- 1.1.6 Other accessories.

1040070309 1.2 ....J‘.Q?....set(s) Power supply transformer.
1040070306 1.3 ....11.9..7....set(s) Control unit.
- 14, set(s) Voltage sensor(s).
1040070307 1.5 ....:.12.9..7....set(s) Current sensor(s).
1050110002 1.6 ....:.l'.g.?....set(s) Mounting structure and hardware, according to Drawing

No. SA2-015/31015, the amount of hardware (bolts, nuts, and washers)

shall not be less than 110% of the net amount required.
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C3 Schedule of detailed requirement

Invitation to Bid No.:

2- ()-008-2566

PEA
Item Material

No.

Quantity

Description

1040070111

1040070310
1040070306
1040070308
1050110002

1 lot

2.2
23
2.4
2.5

..... 1..7.....set(s) Automatic switching equipment, for switching 1,500 kVAR
three-phase shunt power capacitor bank on 33 kV, 50 Hz system, installed
as shown on the attached Drawing No. SA2-015/31014, consisting of :
2.1.1 Three-phase capacitor switch, outdoor type, for 33 kV, 50 Hz system,

with :

Rated capacitive continuous

and switching current . not less than 135 A

BIL : not less than 200 kV

Complete with terminal connectors.

2.1.2 Individual bus-mounted fuse unit; for 1,500 kvar, 33 kV, 50 Hz,
three-phase capacitor bank comprising five (5) units of 100 kvar
capacitor per phase [fifteen (15) units per three-phase capacitor
bank].

Each fuse link shall be according to EEI-NEMA Standards, type K,
rated current 10 A. Complete with buses, bus support insulators, and
mounting hardwares.

2.1.3 Power cable and control cable.

2.1.4 Five (5) pieces of fuse tube as spare.

2.1.5 Five (5) pieces of fuse link as spare.

2.1.6 Other accessories.

17

............. set(s) Power supply transformer.

..... :.|'..7.....set(s) Control unit.

...... oset(s) Voltage sensor(s).

..... :.|'..7.....set(s) Current sensor(s).

............. set(s) Mounting structure and hardwares, according to Drawing
No. SA2-015/31015, the amount of hardware (bolts, nuts, and washers)

shall not be less than 110% of the net amount required.
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PROVINCIAL ELECTRICITY AUTHORITY

POWER SYSTEM STANDARD DIVISION

Specification No.: RPRO-008/2555: AUTOMATIC SWITCHING EQUIPMENT FOR HV POWER
CAPACITOR BANK

Page 3 of 6

C3 Schedule of detailed requirement

Invitation to Bid No.: 2- ( )'008'2566
PEA
Item Material Quantity Description
No.
3 - 1 lot Training course, for at least two (2) working days to approximately twenty (20)
of PEA’s personnel, including on-site training for operation and maintenance
the automatic switching equipment, especially the VAR control relay in Item 1.
4 NOT PURCHASED Spare parts, for two-year operation, for the automatic switching equipment in

NOT PURCHASED

- 1 lot

NOT PURCHASED

NOT PURCHASED

Item 1.

Special tools, for installation and maintenance the automatic switching

equipment in Item 1.

Training course, for at least two (2) working days to approximately twenty (20)
of PEA’s personnel, including on-site training for operation and maintenance

the automatic switching equipment, especially the VAR control relay in Item 2.

Spare parts, for two-year operation, for the automatic switching equipment in

Item 2.

Special tools, for installation and maintenance the automatic switching

equipment in Item 2.
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PROVINCIAL ELECTRICITY AUTHORITY

POWER SYSTEM STANDARD DIVISION

Specification No.: RPRO-008/2555: AUTOMATIC SWITCHING EQUIPMENT FOR HV POWER

Page 4 of b
CAPACITOR BANK

C3 Schedule of detailed requirement

Invitation to Bid No.: . 2- ( )'008'2566

PEA
Item Material Quantity Description

No.

Alternative
Bidders are at liberty to quote as follows:

1. Three-phase capacitor switch

For Item 1, having BIL of 125 kV, equipped with three (3) units of 21 kV
(U), 10 kA surge arrester.
For Item 2, having BIL of 150 kV, equipped with three (3) units of 30 kV
(U)), 10 kA surge arrester.
The surge arrester shall be manufactured and tested in accordance with the
latest standard as follow :
(1) IEC 60099-4

Line discharge class )

Maximum residual voltage

at 10 kA 1 285U,

(2) ANSI/IEEE C62.11

Class : Heavy duty distribution class

Maximum discharge voltage

at 10 kA 0 2.85U,

Complete with line terminal clamp for aluminium conductor diameters
range from 7.5 mm to 9.0 mm (sizes 35-50 mmz), disconnecting device,
flexible copper insulated earth lead not less than 5.0 mm in diameter (size
16 mm’ or more) and length not less than 430 mm, earth connector (bolted
type) for connecting the copper earth lead to galvanized steel stranded
conductor 9.0 mm in diameter, and EEI-NEMA mounting bracket.
The surge arrester housing shall be polymeric material and shall be
assembled with an additional insulating mounting bracket.

2. Individual bus-mounted fuse units with fuse links according to EEI-

NEMA Standards, but Type and current rating according to

manufacturer’s design (give details).
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PROVINCIAL ELECTRICITY AUTHORITY

POWER SYSTEM STANDARD DIVISION

Specification No.: RPRO-008/2555: AUTOMATIC SWITCHING EQUIPMENT FOR HV POWER
CAPACITOR BANK

Page S of 6

C3 Schedule of detailed requirement

Invitation to Bid No.: - 2- ( )'008'2566
PEA

Item Material Quantity Description
No.

Note :

1.

Enclosed Drawings No. SA2-015/31014 and No. SA2-015/31015 and
“THICKNESS OF ZINC COATING” table.

Bidders have to quote the Unit Costs; and portion of each Item shall not be
considered.

Bidders have to quote spare parts and special tools with a list of quantities
and their itemized prices, if any; PEA reserves the right to purchase the
spare parts and the special tools by some or all of items, to adjust their
quantities, or to cancel them.

PEA shall purchase the Switches, training course, spare parts and special
tools from one (1) bidder.

Evaluation and comparison of bid price shall not include training course,
spare parts and special tools.

Bidders have to offer the Switches from firms with at least three (3) years
design and production experience with the proposed or similar the
Switches.

Bidders have to demonstrate that at least 200 the Switches of similar design
to the proposed the Switches have been in operation for a period of at least
three (3) years.

The manufacturers of VAR control relay shall be :

- Cooper Power Systems (U.S.A.), or

Energyline Systems (U.S.A.), or
- Kearney/ACI (U.S.A.), or
- Equivalent.
The manufacturers of current sensor(s) shall be :
- Fisher Pierce (U.S.A.), or
- Lindsey (U.S.A.), or

- Equivalent.
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PROVINCIAL ELECTRICITY AUTHORITY

POWER SYSTEM STANDARD DIVISION

Specification No.: RPRO-008/2555: AUTOMATIC SWITCHING EQUIPMENT FOR HV POWER

CAPACITOR BANK Page ot
C3 Schedule of detailed requirement
Invitation to Bid No.: . 2- ( )'008'2566
PEA
Item Material Quantity Description
No.
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PROVINCIAL ELECTRICITY AUTHORITY
POWER SYSTEM STANDARD DIVISION

Specification No.: RPRO-008/2555: AUTOMATIC SWITCHING EQUIPMENT FOR HV POWER CAPACITOR BANK Page 1 of 5
C4 Manufacturer :
Invitation to Bid No.: . 2- ( )'008'2566 Country of origin :
Trade-mark :
PEA
Catalogue
Item | Material N Description Quantity
o.
No.
1 - 1.1 Automatic switching equipment, for switching 1,500 kVAR three-phase 197 set(s) ?juLauaiqmmqﬁ 5UU§L§ﬂV]jaﬁﬂé
shunt power capacitor bank on 22 kV, 50 Hz system, installed as shown on
the attached Drawing No. SA2-015/31014, consisting of:
1040070011 1.1.1 Three-phase capacitor switch, outdoor type, for 22 kV, 50 Hz system,
with :
Rated maximum voltage e kV
Rated frequency : 50 Hz

Rated capacitive continuous

and switching current et A
Rated asymmetrical making

current L et A
Rated asymmetrical

momentary current e A
BIL L e kv
Power frequency withstand

voltage, dry, 1-minute e kV
Supply voltage for operating

and control circuits : single-phase, 220 VAC, 50 Hz

Complete with terminal connectors.
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POWER SYSTEM STANDARD DIVISION

PROVINCIAL ELECTRICITY AUTHORITY

Specification No.: RPRO-008/2555: AUTOMATIC SWITCHING EQUIPMENT FOR HV POWER CAPACITOR BANK Page 2 of 5
C4 Manufacturer :
Invitation to Bid No.: 2- ( )'008'2566 Country of origin :
Trade-mark :
PEA
Item | Material Catalogue Description Quantity
No. No.
- 1.1.2 Individual bus-mounted fuse unit; for 1,500 kvar, 22 kV, 50 Hz,
three-phase capacitor bank comprising five (5) units of 100 kvar
capacitor per phase [fifteen (15) units per three-phase capacitor
bank].
Each fuse link shall be according to EEI-NEMA Standards, type K,
rated current 15 A. Complete with buses, bus support insulators, and
mounting hardwares.
- 1.1.3 Power cable and control cable.
- 1.1.4 Five (5) pieces of fuse tube as spare.
- 1.1.5 Five (5) pieces of fuse link as spare.
- 1.1.6 Other accessories.
1040070309 1.2 Power supply transformer. 197 set(s) | Buguesianesguusidnnsedng
1040070306 1.3 Control unit. 197 set(s) | Buianesamassuudidnvsedng
- 1.4 Voltage sensor(s). - set(s)
1040070307 1.5 Current sensor(s). 197 setls) | Huiguesavnesguudidnvseiing
1050110002 1.6 Mounting structure and hardware, according to Drawing No. SA2- 197 set(s) ?ﬂmuammmqazuu@Lﬁﬂmaﬁﬂé

015/31015, the amount of hardware (bolts, nuts, and washers) shall not be

less than 110% of the net amount required.
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PROVINCIAL ELECTRICITY AUTHORITY

POWER SYSTEM STANDARD DIVISION

Specification No.: RPRO-008/2555: AUTOMATIC SWITCHING EQUIPMENT FOR HV POWER CAPACITOR BANK Page 3 of 5
C4 Manufacturer :
Invitation to Bid No.: . 2- ( )'008'2566 Country of origin :
Trade-mark :
PEA
Catalogue
Item | Material N Description Quantity
o.
No.
2 - 2.1 Automatic switching equipment, for switching 1,500 kVAR three-phase 17 set(s) ?jul,auasqmvnqiguu?jLﬁﬂmiaﬁﬂé
shunt power capacitor bank on 33 kV, 50 Hz system, installed as shown on
the attached Drawing No. SA2-015/31014, consisting of:
2.1.1 Three-phase capacitor switch, outdoor type, for 33 kV, 50 Hz system,
with :
1040070111 Rated maximum voltage s kV
Rated frequency : 50Hz

Rated capacitive continuous

and switching current e A
Rated asymmetrical making

current D e A
Rated asymmetrical

momentary current L e A
BIL L e kv
Power frequency withstand

voltage, dry, 1-minute L e kv
Supply voltage for operating

and control circuits : single-phase, 220 VAC, 50 Hz

Complete with terminal connectors.
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POWER SYSTEM STANDARD DIVISION

PROVINCIAL ELECTRICITY AUTHORITY

Specification No.: RPRO-008/2555: AUTOMATIC SWITCHING EQUIPMENT FOR HV POWER CAPACITOR BANK Page 4 of 5
C4 Manufacturer :
Invitation to Bid No.: 2- ( )'008'2566 Country of origin :
Trade-mark :
PEA
Item | Material Catalogue Description Quantity
No. No.
- 2.1.2 Individual bus-mounted fuse unit; for 1,500 kvar, 33 kV, 50 Hz,
three-phase capacitor bank comprising five (5) units of 100 kvar
capacitor per phase [fifteen (15) units per three-phase capacitor
bank].
Each fuse link shall be according to EEI-NEMA Standards, type K,
rated current 10 A. Complete with buses, bus support insulators, and
mounting hardwares.
- 2.1.3 Power cable and control cable.
- 2.1.4 Five (5) pieces of fuse tube as spare.
- 2.1.5 Five (5) pieces of fuse link as spare.
- 2.1.6 Other accessories.
1040070310 2.2 Power supply transformer. 17 set(s) | Huauesimmestuudidnnsedng
1040070306 2.3 Control unit. 17 set(s) ?jumuaiqmw}qi muﬁlﬁﬂ‘miaﬁﬂé
- 2.4 Voltage sensor(s). - set(s)
1040070308 2.5 Current sensor(s). 17 set(s) | Huld@uesianies LuuBEnnseiing
1050110002 2.6 Mounting structure and hardwares, according to Drawing No. SA2- 17 set(s) ?jumuammmqqig UuﬁLﬁﬂwjaﬁﬂé
015/31015, the amount of hardware (bolts, nuts, and washers) shall not be
less than 110% of the net amount required.
I
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POWER SYSTEM STANDARD DIVISION

PROVINCIAL ELECTRICITY AUTHORITY

Specification No.: RPRO-008/2555: AUTOMATIC SWITCHING EQUIPMENT FOR HV POWER CAPACITOR BANK

Page 5 of 5

C4

Invitation to Bid No.:

2 ()-008-2566

Manufacturer :

Country of origin :

Trade-mark :

PEA
Catalogue
Item | Material N Description Quantity
0.
No.

3 - Training course, for at least two (2) working days to approximately twenty (20) of 1 lot
PEA’s personnel, including on-site training for operation and maintenance the
automatic switching equipment, especially the VAR control relay in Item 1.

4 - Spare parts, for two-year operation, for the automatic switching equipment in NOT PURCHASED
Item 1.

5 - Special tools, for installation and maintenance the automatic switching NOT PURCHASED
equipment in Item 1.

6 - Training course, for at least two (2) working days to approximately twenty (20) of 1 lot
PEA’s personnel, including on-site training for operation and maintenance the
automatic switching equipment, especially the VAR control relay in Item 2.

7 - Spare parts, for two-year operation, for the automatic switching equipment in NOT PURCHASED
Item 2.

8 - Special tools, for installation and maintenance the automatic switching NOT PURCHASED
equipment in Item 2.

I
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BILL OF MATERIAL

2 NUTS

ITEM DESCRIPTION REQ’D [MATNO.
" JSTEEL CHANNEL 100 X50X 5 mm, 1,500 mm LONG ( SEE Fi6 (D) 2
2 [STEEL CHANNEL 100 X50X5 mm, 4,200 mm tONG { SEE A6. (D) ) I
Yot GHANEL 100 K80 X 5 mm. 4200 mm 1ONG  { SEE A6, (D ) 2
4 SfEEL ANGLE 50 X50X 6 mm, 1,100 mm L‘.:_)II\_IG_dH { SEE F1G.@ ) | o _2
5 |BOLT MACHINE,M 16 X 300mm COMP WITH 2 ROUND WASHERS AND | SPRING WASHER | © 0224
__5_ FBOLT MACHINE, M 16 X 75 mm COMP WITH 2 ROUND .MEHERS 1 SPRING WASHER AND 6 0218

{ FULL THREAD)

BOLT,

MACHINE , M 8X 25 mm WITH 2 ROUND WASHERS

30

CONNECTOR, SOLDERLESS CLAMP TVPE,FOR STEEL STRANDED
CONDUCTOR DIAMETER OF 9.0 em 2

10 LOAD BREAK SWITCH

HANGER COMPL ETE SE T 1LOT

NOTES

3. THE |.OAD BREAK
MANUFACTURER ' $

i ALL STEEL PARTS, EXCEPT STAINLESS STEEL, SHALL BE HOT-DIP GALVANIZED ACCORDING TO
THE ATTACHED TABLE " THICKNESS OF ZINC COATING "

2 STEEL ANGLE AND STEEL CHANNEL SHALL BE ACCORDING TO STANDARD TIS, i€

SWITCH HANGER SET, ITEM 10, SHALL BE ACCORDING TO
DESIGN , WHICH SHALL BE CLEARLY DESCRIBED. ALL NECESSARY

MOUNTING HARDWARE TO COMPLETE THE ERECTION SHALL BE FURNISHED.
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R E
STEEL CATEGORY/MATERIAL STEEL THICKNESS RANGE MINIMUM AVERAG
{mm) COATING THICKNESS (um)
FASTENERS -
- BOLT, PIN, NUT, LOCK NUT :
-UPTOM 10 ] 43
-OVER M 10 ) 53
- WASHER, LOCKWASHER < 4.76 43
4,76 - 6.35 53
- ANCHOR ROD . 80
CASTINGS : %6
- SOCKET BYE, SOCKET CLEVIS, STRAIN CLAMP, etc., -
FORGED ARTICLES :
- BALL HOOK, Y CLEVIS BALL, BALL CLEVIS, BALL EYE, . 36
CLEVIS EYE, ANCHOR SHACKLES, etc.,
STRUCTURAL SHAFPE :
- STEEL CHANNEL, STEBL ANGLE, CROSSARM STERL, <16 45
BAYONET, GROUND ROD, etc., <32 65
32-64 85
> 064 100
SIRIP :
- BRACE, GUY THIMBLE, GUY GUARD, RACK, CLEVIS, <16 45
STEEL BRACKET, PLATE STEEL, SPACER PLATE, etc., <32 : 65
<48 75
4.8 -64 85
<64 100
PIPE - 232 75

NOTE : THICKNESS OF OOATING OF SPECIMENS SHALL BE MEASURED WITH A ‘B’dA@EHC MEASURING INSTRUMENT
“ MICROTEST ~ OR “ FLECTROMAGNENC COATING THICKNESS GAUGE
Formn No. 93-02.56

Poge 10F 1
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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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-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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