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PROVINCIAL ELECTRICITY AUTHORITY

rendabbrabaagiinn TECHNICAL SPECIFICATION DIVISION
REMOTE CONTROLLED SWITCHES FOR 22 kV AND 33 kV 50 Hz DISTRIBUTION SYSTEM
Specification No. RPRO-014/2559 Approved date: 02/08/2559 Rev. No.: 2 Form No. 08-5.1 Pagelof 1
Addendum

II

The addendum is made to be a part of Specification No.: RPRO-014/2559 : REMOTE CONTROLLED

SWITCHES FOR 22 kV AND 33 kV 50 Hz DISTRIBUTION SYSTEM

For bids with bid closing date before 31" March 2017, PEA will also accept type test certificates or

type test reports of the voltage transformer specified in clause 1d.1 Type tests and test report after signing

the contract. In this case the bidders have to submit testing plan including information such as test procedure,

laboratory and test date to PEA for consideratipn instead with the bid or within fifteen (15) calendar days after

the bid closing daté.

The type test certificates or type test reports of the Voltage transformer shall be submitted to PEA’s acceptance

committee for.approval before shipment.




PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECIFICATION DIVISION

REMOTE CONTROLLED SWITCHES FOR 22 kV AND 33 kV 50 Hz DISTRIBUTION SYSTEM

Specification No.: RPRO-014/2559

I

Invitation to Bid No.:

C

C1

1a

1b

1c
1c.1

Material, equipment, and specifications for REMOTE CONTROLLED SWITCHES FOR 22 kV
and 33 kV 50 Hz DISTRIBUTION SYSTEM

General material and packing instructions

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

Scope
These specifications cover remote controlled switches, suitable for outdoor installation in 22 kV and

33 kV 50 Hz distribution systems.

Standards

The remote controlled switches and accessories shall be manufactured and tested in accordance with

the following standards:

International Electrotechnical Commission (IEC)

"~ IEC 60265-1: 1998 High-voltage switches — Part 1: Switches for rated voltages above 1 kV and less

than 52 kV
IEC 61869-2: 2012  Instrument transformers — Part 2: Additional requirements for current transformers
IEC 61869-3: 2011 Instrument transformers — Part 3: Additional requirements for inductive voltage

transformers

And all other relevant standards, unless otherwise specified in these specification.
PEA will also accept the remote controlled switches and accessories tested in accordance with the later

edition of the above standards.

Principal requirement

General

The remote controlled switches (hereinafter called the RCS) and acceséories shall be designed and
constructed for mounting on concrete pole, as shown in Drawing No. SA4-015/45003.

Each set of the RCS shall have of the following equipment:

(1) Three-phase SF, gas load break switches (hereinafter called the sWitches)

(2) Current sensors

(3) Voltage transformer

) Control unit

(5) Crossarm, and

(6) Accessories

Approved date: 02/08/2559 ‘ Rev. No.: 2 Form No. 08-5.1 Page 1 of 21
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1c.2

1c.3

Site and service conditions

The RCS shall be suitable for operation under the following conditions:

Ambient air temperature : upto 50°C
Relative humidity . upto94%
Altitude : up to 1,000 m above mean sea level
" Climatic condition :  tropical climate.
The switches

The switches (see typical design as_shown in Drawing No. SA4-015/49001) shall have closed-

position mechanical-latch to prevent the switch contacts from opening through loss of line voltage.

The switches shall be operated both manually without power supply by using a NEMA-head hook

stick, and electrically by using operating mechanism and control unit.
The switches shall be puffer type, or combination of rotary arc and puffer arc quenching principle.

Under no circumstances, leakage currents shall pass from any pole terminal of the switches of one side

to any pole terminal of the other side when in off-position.

The time to open the switches at rated .normal .current shall not be more than two (2) seconds.

The time to close the switches shall not be more than five (5) seconds. The opening and closing times

shall be measured as follows:

(1) Timing shall start when the switches open or close action is initiated at the local control pahel of
the switches, and |

(2) Timing shall end when the switches position indicator changes state.

The enclosure of the switches shall be made of stainless steel of type 304L and shall be dust-tight and
Waterproof. Gasket and bolted sealed shall not be used on pressurized tanks. However bushings may
be sealed by using “O” rings. Any formation of condensation water shall be prevented.

The enclosure shall have a standard protection against corrosion. The finishing coat shall be grey

(RAL 7032).

The switches shall have ratings and characteristics as specified in Table 1.
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Table 1

Ratings and characteristics of the three-phase SF, gas load break switches

Page 3 of 21

Rated nominal system voltage kv 22 ) 33

Rated frequency Hz 50

Rated normal current A not less than 600 not less than 400
Rated symmetrical interrupting current A not less than 600 not less than 400

| Rated short-time withstand current, 1 second kA (r.m.s) not. less than 12.5 not lesé than 10

Rated short-circuit making current kA (peak) not less than 31.25 not less than 25
Rated power frequency withstand voltage, kV (r.m.s) not less than 50 not less than 70
1 minute ' A
Rated impulse withstand voltage KV (peak) not less than 125 not less than 170
.Weight of each set of the switches (with operating kg not more than 250 not more than 300
mechanism) ' )

Number of operation: not less than not less than

- mechanical - 2,000 2,000

- electrical (rated normal current) » - 400 400
Minimum creepage distance of bushing or mm 600 900

supporting insulator, from live part to ground

Each set of the switches shall be provided with:

(1) Manual operating handle, with operatihg hook(s) having inner diameter of not less than 2>6 mm,
suitable for use with NEMA-head hook stick (7.2 meters long) from ground level.

(2) Mechanical indicator, ON/OFF

(3) Tripping device

4) Closir_lg device ‘

(5) Auxiliary contacts for status indicators and signals _

(6) Six (6) main circuit leads, each 2.5 meter long, insulated copper conductor, with sets of cable-end
‘water-seals and sets of compression type terminal connectors with a two (2) holes NEMA pad

(7) One (1) bar-tap tee connector for each lead for connecting to aluminium conductor diameters
range from 14.3 mm to 17.6 mm (sizes 120 mm’ — 185 mm’), as shown in Drawing No. SA4-
015/49001. |

(8) Control cable with outdoor-rate connectors for connecting between connectors on the switches
and on the bottom of the control cabinet, each 10 meter long. The control cables shall be shielded
from electromagnetic interference (EMI) and radio frequency interference. The connectors on

‘both sides of the cable shall be MIL-C-5015 female connectors (receptacle).

I
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1cd

(9) Connector with protective metal cap suitable for connecting to the control cabinet via control
cable. The connector shall be MIL-C-5015 male connector (plug).
(10) Earth terminal, with solderless clamp type connector suitable for steel stranded conductor

, diameter of 9.0 mm (size 50 nnnz); complete with lockwasher of stainless steel or better.

* (11) Pressure releasing device operating in case pressure builds up higher than permissible design

pressure, ONLY for the switches with dead tank type.

(12) Safety locking device for switching prohibition (both manually and électrically) in case SF, gas
pressure drops below permissible. minimum pressure, with red indicator to be visible from ground
level, ONLY for the switches with dead tank type. |

(13) Mechanical locking lever, having t\'zvo' (2) positions of “FREE” and “LOCK”. When the
mechanical locking lever is in “LOCK” position, the switches shall not be closed manually and
electrically (from local control panel and from remote location).

(14) Bushings of porcelain or polymer material

(15) Bird guard caps (bushing cover)_on line terminals made of ultra-violet resistant and tracking
resistant material, e.g. polypropylene, neoprene, etc; which is sui.table for exposure to sunlight. If
the main circuit leads of the swifches are connected to the bushing connectors in fully-insulated
style, it is not necessary to use bird guard caps.

(16) Lifting lug(s)

(17) Nameplate _

(18) Mounting bracket, made of galvanized steel, and hardwares (i.. boit, nut, flat washer, spring lock
washer of stainless steel or better), suitable for crossarm having section range of 100 mm x 100 mm.

(19) Absorber to absorb moisture and de-composed SF,

(20) Others according to manufacturer’s design

Current sensors

The current sensors shall be bushing current transformer type.

The current sensors shall be able to measure load and fault currents through the switches on each
phase and supply current input to the Feeder Remote Terminal Unit (FRTU) (provided by PEA).
The output of the current sensors shall be either 5 A (0-5 A) or 1 A (0-1 A) at the rated normal current.

The current sensors shall have an accuracy of 3% or better at the rated normal current and * 10% or
better at twenty (20) times of the rated normal current.
The above accuracy shall be maintained while connected to the FRTU current input card and other

equipment according to manufacturer’s design.

The current sensors shall be protected againét open secbndary circuit. For bidding purpose, bidders

shall assume that FRTU current input card shall have the burden of 1.0 VA on the current sensors.




18

PROVINCIAL ELECTRICITY AUTHORITY

renlabirabnunlierm TECHNICAL SPECIFICATION DIVISION

PR, IR Y AU Y

REMOTE CONTROLLED SWITCHES FOR 22 kV AND 33 kV 50.Hz DISTRIBUTION SYSTEM

-Specification No.: RPRO-014/2559 Approved date: 02/08/2559 Rev. No.: 2 Form No. 08-5.1 Page 5 of 21

I

1e.5 Voltage transformer

Highest system voltage

The voltage transformer shall be able to measure line-line voltage at the switches terminals and supply
voltage input to the FRTU (provided by PEA). The output line-neutral voltage of the voltage
transformer shall be 110/4/3 V ‘AC (0-110/43 V AC) at the rated normal voltage and shall be used as

a power supply for the control unit.

The voltage transformer shall be of three-phase inductive voltage transformers with YNyn0O (Wye-
ground) connection, as shown Drawing No. SB4-015/59001 and shall be permanently sealed with oil
expansion systems (fully oil filled with air exp_aﬁsio'n in bushings).

The main insulation of voltage transformér shall be mineral oil and insulation paper. The voltage
transfbrmer using a plastic material such as a plastic bobﬁin as an insulation matgrial on the primary

side shall be not accepted.

A tank cover of the voltage transformer shall be bolt tightened to the tank with suitable gasket sealing,
The gaskets shall be seated properly to a\}oid over compressed. The gaskets used with the voltage
transformer shall be hot oil-proof and reusable type and shall not deteriorate or loss their sealing
properties thus permitting the entry of moisture. The bolts used for tightening shall be stainless steel
only.

The voltage transformer tank shall be made of steel or stainless steel and thickness of tank shall not be

less than 2 mm. The finishing coat shall be gray.

A primary neutral bushing with 3 kV short-duration power-frequency withstand voltage rated shall be
_provided at the tank cover. The 25 mm’ copper cable shall be bonded between the primary neutral

bushing and the tank’s earth terminal. The cable shall be able to be disconnected for testing purpose.

The voltage transformer shall have ratings and characteristics as specified in Table 2.

Table 2

Ratings and characteristics of voltage transformer

Rated frequency " Hz 50

Type - three-phase, pole-mounted, oil insulated, suitable
' for outdoor installation

Vector group : - : YNyn0

Rated primary voltage \% 22,000/ ﬁ | 33,000/ 1/?;
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Rated secondary voltage '
- voltage signal for the FRTU A% 110/43
- power supply for the control unit . A% 220

Rated output *
- voltage signal for the FRTU _ - not less than 40 VA, class 1

- power supply for the control unit - not less than 500 VA,
10% voltage regulation at P.F. = 1.0

Voltage factor - 1.2 continuous and 1.9 at 30 seconds

Insulation class of winding - : class A

(maximum temperature rise of 60 K)

Rated power frequency withstand voltage, 1 minute.

- primary winding kV (r.m.s.) : 50 : 70

- secondary winding - | kV(rms) 3 3

Rated impulse withstand voltage at primary winding | kV (peak) | 125 : 170
Minimum creepage distance of bushings, from live mm 600 900

part to ground . |

Total weight v kg not more than 200 not more than 250

Note: * The total rated output of the voltage transformer shall be not more than 1 kVA.

Each set of the voltage transformer shall be provided with:

(1) Solderless clamp type terminal connectors equipped on the HV terminals of the voltage
transformer, suitable for aluminium conductor with diameter range of 9.0 — 12.6 mm (sizes 50 -
95 mmz) '

{2) Sealable secondary terminal box with connector with protective metal cap suitable for connecﬁng
to the control cabinet via control cable. The connector shall be 7-contact MIL-C-5015 male
connector (plug) as shown in the enclosed Drawing No. SB4-015/59004.

(3) Control cable with outdoor-rate connectors for connecting between connectors on the voltage

" transformer and on the bottom of the control cabinet, each 13 meter long. The control cable shall
be 7 x 1.5 mm’ cable according .to TIS 838 type B. Thé connectors on both sides of the cable
shall be 7-contact MIL-C-5015 female connectors (receptacle). '

{(4) Earth terminal, with solderless clamp type connector suitable for- steel stranded conductor
diameter of 9.0 mm (size 50 mm-z)

(5) Bird guard caps (bushing cover) made of ultra-violet resistant and tracking resistant material, e.g.

polyethylene compound or rubber compound which is suitable for exposure to sunlight.

I
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1c.6
1¢.6.1

Control unit
Switch Power Supply (SPS)
Each set of the RCS shall be provided with a Switch Power Supply (SPS) for'supplying AC/DC power

to the operating mechanism, the local control panel, and the control cabinet heater.

In addition, the SPS shall supply 24 V DC power to the terminal blocks for the FRTU (provided by
PEA) and shall supply 12 V DC power to the terminal blocks for the radio (provided by PEA).

For bidding purposes, the bidders shall assume that the FRTU and radio together will require
approximately seventy-five (75) watts while the radio is in transmit modé and approximately thirty-

five (35) watts while the radio is in receive mode.

Under normal condition, the SPS shall be powered from the primary circuit (22 KV or 33 kV) via the

voltage transformer (in clause 1¢.5). In case of AC power failure, the SPS shall provide DC power to

 the switches and associated equipment from a Backuﬁ power supply system integrated in the SPS.

The SPS shall be also powered from 230 V AC external power supply and the terminal for connection
shall be provided. A connecting cable, not less than 10 meter long, with suitable connectors for
connecting between the external power supplyv from PEA’s low voltage system (95 mm’ aluminium
cable) and the control cabinet via the 7-contact MIL-C-5015 male connector, as shown in Drawing

No. SB4-015/59003 and SB4;015/59005, shall be provided.

The backup power supply system shall be of maintenance free rechargeable i)attery pack.

The batteries shall have sufficient capacity to sustain operation of thé equipment including FRTU and
radio for not less than twelve (12) hours after the AC poWer supply is failed and shall be able to
operate the switches with not less~ than two (2) open — close cycles. ‘ |

For bidding purposes, the bidders shall assume that the DMS radio will be transmit mode for at least

20% of the time during this period. The batteries shall have a minimum lifetime of five (5) years at

- 25°c.

The battery voltage shall be 24 V DC and shall be of sealed lead acid or dry type.

The battery charger shall be fully temperature compensated and have the facilities input voltage
betwe_cn 220V ACand 230 V AC.

To prevent deep discharge of the batteries on loss of AC power source, the battery charger shall
automatically disconnect all circuitry‘ fed by the batteries following a user-adjustable time period or
when the battery volfage falls below a preset Qalue. If the battery voltage discharged below the preset
value, the time to fully recharge the whole batteries shall not exceed twenty-four (24) hours.
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1c.6.2

In order to prevent serious batteries discharging, the direct current power will be cut off when voltage

stays under the minimum 'preset value (as specified on previous paragraph).

The automatic battery checking device shall be provided to check battery’s health and initiate battery failed
alarm signal in case of deterioration detected. The deterioration detecting could be the comparative method

between the measurement values and setting values (i.€. internal resistance, voltage, etc.).

Each set of battery chargers shall be provided with at least the following alarms:
- Low battery voltage alarm ‘

- High battery voltage alarm

- Battery failed alarm

- Battery charger overvoltage alarm -

- . Grounded battery or battery-charger alarm

- Others according to manufacturer;s design

Each alarm indicators shall be displayed on the local control panel.

Local control panel

The RCS shall be furnished with local swiné type control panel for initiating control actions and

viewing the status indicators of the switches. As minimum, the local control panel shall include the

following: ‘

(1) Separate discrepancy switches for opéning and closing the switches. Discrepancy switches
operaﬁons of the switches shall be possible when the AC power supply is off using the backup
power supply system. ' ' '

(2) A Remote/Local switch. While this switch is in the “Local” position, control shall be permitted

| only from the local control panel (i.e. remote control shall be prohibited). While the swifch is in
“Remote” position, control shall be permitted from either the DMS or the control panel.

(3) Separate “Open” (green) and “Close” (red) status LED super bright pilot lamps or better for the
Switches. |

(4) A “Gas Low Pressure” LED super bright pilot l.amp or better, ONLY for SF, deadtank switches.

(5 An operation counter to indicate the nu_rhber of switching cycles of th¢ switches. The operation
counter shall count the incremenI for electrical operations (remote control or local control) and
mechanical operations (hook-stick). .

(6) Others according to manufacturer’s design.
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1c.6.3 Distribution Management System (DMS) interface
The RCS shall have capabilities to be controlled and monitored by the telecommunication system of
the DMS in the future.
The control unit of the RCS shall communicate with DMS via a Mulfiple Address Radio System
(MARS) (provided by PEA) to the FRTU. |
The control unit of the RCS shall have:provisions for opening and closing the switches by using output
from the FRTU. The control unit of the RCS shall also supply analog and status signals to the FRTU
for monitoring the conditions of the primary circuit and the components of the RCS.
A typical list of the input/output poinfs of the analog and status signals of the RCS shall be as stated in
Table 3 below: ' |

.Table 3
Analog and status signals of the Remote Controlled Switches

Analog signals :
Current — Phase A 0-1 Aor0-5A 1
Current — Phase B : C0-1A or0-5A 1
Current — Phase C 0-1.Aor0-5A 1
Voltage A-B _ 0-110VAC 1
Voltage B-C : 0-110 VAC 1
Voltage C-A 0-110 VAC 1
Status (discrete) signals : ' ,
~ Switch Open Dry Contact 1
\ . Switch Close . Dry Contact 1
Switch Mechanical Lock o Dry Contact 1
Switch Mechanical Free _ Dry Contact 1
Local Control Mode " Dry Contact 1
Remote Control Mode Dry Contact 1
Low Battery Voltage . Dry Contact 1
High Battery Voltage . Dry Contact 1
Battery Failed Alarm Dry Contact 1
Battery Charger overvoltage - - Dry Contact 1
Ground Battery/Charger * Dry Contact 1
SF6 Gas Low Pressure Alarm ' _ Dry Contact 1
SF6 Gas Low Pressure Lockout ' Dry Contact 1
Cabinet Door Open l ‘ ~ Dry Contact 1
External control signals: :
Open Switch : Dry Contact A 1
Close Switch Dry Contact 1

I
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1c.6.4

Control cabinet
Each set of the RCS shall be equipped with a control cabinet that will houses the local control panel,
SPS, FRTU, radio, and other eQuipment according to manufacturer’s design; as shown in the enclosed

Drawing No. SA4-015/49002.

All electronic parts shall be enclosed in modules which protects them from entry of small insects; and

shall be separated from the power supply module.

The control cabinet shall be manufactured such that ingress of dust, vermins, and small objects is
prohibited. The control cabinet shall have a minimum protection class of IP 54. The holes with a metal
screen shall be provided on the top and bottom of the control cabinet for ventilation to avoid water and
condensation inside. The control cabinet shall be tested in accordance with the latest IEC 60529. |

However venting shall in no way reduce the effectiveness of the control cabinet’s water;tight, dust-

tight, and corrosion-resistant characteristics.

The control cabinet shall have a hinged front access door with three-point latch locking system and
latch operating lockable handle. The front of the cabinet (behind the door) shall have a perimeter

flange and gasket (rubber or neoprene) to prevent water entering inside.

The control cabinet shall include a space for mounting the FRTU and radio. A minimum contiguous
space of 430 mm (height) x 600 mm (width) x 150 mm (depth) shall be provided for this equipment.
The outside dimensions of the control cabinet shall not exceed 940 mm (height) x 620 mm (width) x
300 mm (depth). .

The control cabinet shall include a weather-sealed hole with cable gland, approximately 30 mm in

diameter, on the bottom of the cabinet for routing an antenna cable.

The control cabinet shall be fabricated from sheet steel of not less than 2 mm in thickness.

The finishing coat shall be grey (RAL 7032).

The control cabinet shall be suitable for mo‘untivng on a prestressed concrete pole. There shall have a.

steel channel fixed to the back of the control cabinet for mounting purpose.

The control cabinet shall be provided with: -
(1) Hygrostat controlled heater
. (2) Weatherproof fittings for control cables .
(3) Provision for handle and padlock- _
(4) Earth terminal, with solderless clamp type connector suitable for steel Stranded conductor
diameter of 9.0 mm (size 50 mmz); cofnplete with lock washer of stainless steel or better

(5) Circuit diagram of control unit for maintenance purpose
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1c.6.5

(6) Battery tray, made of acid-resistant material, suitable for supporting the battery and protection an
adjacent equipment from the battery’s electrolyte.

(7) Others according to manufacturer’s design.

Electric surge protection

All necessary measures shall be taken to ensure proper functions and component safety of the local
control panel, the SPS, and all other RCS components connect to wiring external to the control cabinet
with respect 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 latest applicable standards of
IEC 60255-5, or ANSVIEEE C37.90.1 and ANSIIEEE C3 7.1 and be capable of withstanding the tests
described in these standards without damage, false control output, or loss of internally stored data and

parameters.

The electric surge protection shall be separated from Print Circuit Board (PCB).

The electric surge protection for power supply shall be Surge Protective Device (SPD) and shall be _

installed as follows:

- Connected between Line and Neutral (L-N)

- Connected between Neutral and Ground (N-G)
The SPD shall have rating as the follows:

- Standard ': | IEC 61643-11

- Arrester class ' : ’ : classII '

- Nominal voltage, U, : i 240VAC

- Maximum continuous operating voltage, U_ (L-N) - : 350VAC

- Maximum continuous operating voltage; U, (N-G) : 264V AC

- Nominal discharge surge current, I_ (8/20 us) : 20 KkA per phase
- Max discharge surge current, L. (8/20 us) : 40 kA per phase
- Response time (L-N) . : <25ns

- Résponse time (N-G) - : <100 ns

- Voltage protection level, U, L-N) . <15kV

- Voltage protection level, U, (N-G) o : <15kV

- Temperature range . : -40°C to 70°C
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1I

1¢.6.6 Terminal blocks

1¢.7

1c.8

Terminal blocks shall be provided on the SPS for connecting power cables from the FRTU and the

radio and for terminating all input and output signals as specified in Table 3 of 1c.6 3 between the

RCS and the FRTU. Terminal blocks shall be of bare wire compressmn type.

vThe terminal blocks shall be of heavy-duty, 600 V DC moulded block type with moulded insulating -

barrier between terminals. Each terminal block and individual terminal shall have removable white

marking strip for marking circuit designation.

No more than two (2) wires shall be connected to any terminal. Adequate space and hardwares shall

be provided for routing of the field wiring within the control cabinet.

Minimum nameplate information

(1) Manufacturer’s name/country

(2) Type

3) Manufacturer’s serial number

(4) Year of manufacture

(5) Rated voltage

(6) Rated frequency

(7) Rated normal current

(8) Rated symmetrical interrupting current
(9) Rated short-tir_ne withstand current, 1 sec
(10) Rated short-circuit making current

(11) Rated power frequency withstand voltage, 1 min
(12) Rated impulse withstand voltage

(13) Rated auxiliary voltage

(14) Net weight

Marking

PEA’s code number and contract number shall be painted in orange on the switches, voltage

trénsformer, control cabinet and export crate/wooden case. The code and contract number shall be

easily visible 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.
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1d  Tests and test reports

1d.1 Type tests

(1) The switches shall be passed the type tests in accordance with IEC 60265-1: 1998 or later edition

@

at least the following items:

()
(b)
(c)
(d)
(e)
®
(2
(h)

Dielectric tests

Measurement of the resistance of the main circuits
Temperature-rise tests

Short-time withstand current and peék withstand current tests
Verification of the protectioﬁ

Tightness tests

Making and breaking tests

Mechanical operation test

The voltage transformer shall be bassed the type tests in accordance with the IEC 61869-3 : 2011

~ or later edition at least the following items:

(a)
(b)
(©)
(d)
(e)
®
(&

Temperature-rise test -

Short-circuit withstand capability test

Impulse voltage withstand test on primary terminals
Wet test for outdoor type transformer

Test for accuracy

Partial discharge measurement

Voltage transformer’s tank pressure test ?

Note:

n

2)

The test shall be done at 40 VA measuring wmdlng
The tested pressure shall be not less than 14.5 psi (1 bar) from an atmospheric pressure for 1 minute. The tank
of the voltage transformer shall withstand the pressure without permanent deformation and any leakage. PEA

will also accept the voltage transformer’s tank pressure test by the manufacturer.

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

laboratories.

The -following independent testing laboratories accepted by PEA:

I

. DNV GL : DetNorske Veritas (former KEMA)

V’ Fall :  Statens Vattenfallsverk, The Swedish State Power Board
CRIEPI : Central Research Institute of Electric Power Industry
EdF Electricite de France

CESI 1 Centro Elettrotecnico Sperimentale Italiano

PLI Powertech High Power LaBoratory
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- STRI :  Swedish Transmission Research Institute
<~ TCA :  Testing and Certification
- OHT :  Ontario Hydro Technologies
- EGAT :  The Electricity Generating Authority of Thailand

II

1d.2

T e :. Testing Laboratory, Electrical Engineering Department, Faculty of Engineering,
Chulalongkorn University '

- SATS :  Scandinavian Association for Testing Electric Power Equipment
- Intertek : Intertek
- EEI i Electrical and Electronic Institute

PEA will also accept the switches and voltage transformer which are tested by the other independent
testing laboratories not mentioned above, but the testing laboratories shall be accredited laboratories in
accordance with ISO/IEC 17025 and the scope of the accreditation shall be covered the relevant test
items, standards and equipment. Certification and scope of accreditation of the laboratories shall be

submitted to PEA for consideration.

If the bidders or manufacturer prefer to do the type tests of the switches and Volfage transformer with
the laboratories or by the 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 the tests are proceed and before thé bid closing date. PEA reserves the right to send

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

The type test reports shall contain all data required for their complete understanding such as; diagrams,

methods, instruments, constraints and values in the tests and the results obtained.

The type test reports shall be submitted with the bid. or within fifteen (15) calendar days after the bid
closing date. The Switches and voltage transformer 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.

Routine tests
The RCS shall be passed the nianufacfurer’s standard routine tests, and also passed of the routine tests
in accordance with the relevant IEC standards at the manufacturer’s laboratory as follows:
(1) The switches and control unit shall be passed the routine tests in accordance with the IEC 60265-1: 1998
or later edition at least the following items: |
(a) Power frequency voltage withstand dry tests on the main circuit

(b) Voltage withstand tests on auxiliary and control circuit
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)

3

(c) Measurement of the resistance of the main circuit

(d) Mechanical operation tests

- (e) Tightness test

(f) Measurement of operating time

(g) Function test of control unit

The current sensors shall be passed the routine tests in accordance with the IEC 61869-2 12012
or later edition at least the following items: )

(2) - Inter-turn overvoltage test

(b) Verification of terminal marking .

(¢) Test for accuracy

The voltage transformer shall be passed the routine tests in accordance with the IEC 61869;3: 2011 or
later edition at least the following items:

(a) Power frequency voltage withstand tést on primary windings

(b) Power frequency withstand test between section and on secondary winding

(c) Partial discharge measurement

(d) Verification of terminal marking

(e) Test for accuracy

1d.3 Acceptance tests

PEA’s acceptance committee will inspect and randomly sampling the RCS for testing. The number of

the samples shall be not less than five (5) percent of the total number of the RCS according to the

contract but not less than five (5) sets. All samples shall be passed the tests otherwise the contract will

be rejected.

PEA reserves the right to test the samples by PEA’s laboratory or independent laboratory or the

manufacturer’s laboratory.

The acceptance test items shall be as follows: .

(1

@)

€)

The switches and control unit shall have the acceptance test items same as all items of the routine
test specified in clause 1d.2. | _

The current sensors shall have the acceptance test items same as all items of the routine test
specified in clause 1d.2 except the Inter-turn overvoltage test.

The voltage transformer shall have the acceptance test items same as all items of the routine test
specified in clause 1d.2 with additional test item as follow: .

(a) Temperature-rise test, the temperature —rise test will be done ‘only one (1) sample for each

contract.

The cost of the acceptance tests and reports shall be borne by the contractor.
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1d.4 Manufacturing inspection

1e

PEA reserves the right to send the represenfatives by PEA’s expense to inspect material, equipment,
process and tests during manufacturiﬁg, at any time he deems necessary. The contractor shall provide
- free access to the facilities here the equipment is being manufactured and shall satisfy the
representatives that the material, equipment, process and tests are in accordance with this specification

and the purchase contract.

Packing
Each set of the RCS with installation instruction and its accessories with part list shall be seaworthy
packed in an export crates or wooden cases; but each set of accessories with part list may be separately

seaworthy packed in other wooden cases to avoid damage during transportation.
Part belonging to different sets of the RCS shall not be packed in the same package.

If the package is made of rubber wood (Yang-para of Hevea brasiliensis), the wooden parts shall be

‘treated with wood preservative.

Plastic foam shall not be accepted.
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Invitation to Bid No. : NUgY.n.1(B)-Alu-172-2563

C2
2a

2a.

Material and packing data shall be s;ubmitted with the bid

Design and perfdrmance data

1 The switches

Manufacture and country of origin

Ttem.

1. -
2. Model/Type or catalogue No. -
3. Standard -
4. Rated nominal system voltage kv
5. Rated frequency Hz
6. Rated normal current A
7. Rated symmetrical interrupting current A
8. Rated short-time withstand current, 1-second kA (r.m.s.)
9. Rated short-circuit making current kA (peak)
10. Rated power frequency withstand voltage; 1-minute kV (r.m.s.)
11. Rated impulse withstand voltage kV (peak)
12. Rated mainly active load breaking capacity A
13. Rated transformer off-load breaking capacity A
14. Rated cable-charging breaking capacity A
15. Time to open, at rated nominal current seconds
16. Time to close second
17.- Maximum temperature rise of

- contacts K

= current carrying parts ' K

- mechanical parts K

18. Number of operations
- mechanical -

- electrical (at rated normal current) -
19. Rated pressure range of SF, gas ‘ kgf/cm3
20. Pressure of SF, when alarm and locking device kgf/cm2

operates
21. Protection degree of assembled enclosure -
22. Operation force of handle kgf
23. Conductor material of main circuit leads -
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24. Cross section area of main circuit lead

25. Creepage distance of bushing or supporting insulator, mm

from live part to ground

26. Weight of each set of the switches (with operating kg

mechanism)

2a.2 Current sensors ' » ) ' ’ Item

Manufacture and country of origin -

Model/Type or catalogue No. ‘ -

Standard . -

Rated primary current “A

Rated secondary current ' A

Rated frequency Hz

Accuracy 4 -

wlNfolnls|w|p|~]

Power rating (burden) . VA

2a.3 Voltage transformer Item........

; L ‘ riptlon '

1. Manufacture and country of origin _ -
2. Model/Type or catalogue No. -
3. Standard ' ' .
4. Highest system voltage . | kv
5. Rated frequency Hz
6. Type S -
7. Vector group - . -
8. Rated primary voltage i \Y%
9. Rated secondary voltage

- voltagé signal for the FRTU A\

- power supply for the control unit A%

IT
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Invitation to Bid No.: Nugy.n.1(B)-ndu-172-2563

10.

Rated output
- voltage signal for the FRTU

- power supply for the control unit

11.

Voltage factor

12.

Insulation class of winding

13.

Rated power frequency withstand voltage, 1-minute
- primary winding

- secondary winding

kV (r.m.s.)

kV (r.m.s.)

14.

Rated impulse withstand voltage at primary winding

kV (peak)

15.

Creepage distance of bushing, from live pér‘t to
ground )

mm

16.

Total weight

2a.4 Battery charger

Item........

1. Manufacture and country of origin -
2. Rated input voltage \A
3. Rated output voltage DC Vv
4. Rated output current DC A
5. Rated frequency Hz
6. Rated capacity VA

2a.5 Battery

_ Description

1. Manufacture and country of origin -
2.  Model/Type or catalogue No. -
3. - Rated voltage DC v
4. Rated capacity Ah
5. Number of cells -
6. Operating voltage per cell -V
7.  Time to completely charge from total discharge hr
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2b Cataldgues and details of the RCS components

2¢  Drawings of the RCS components, such as switches, voltage transformer, control cabinet etc.,
with main dimensions in mm, showing of particulars of normal construction

2d  Drawings of pole-mounting details, with main dimensions in mm, showing mounting position on
concrete pole, mounting bracket and hardware, and accessories

2e  Complete interlocking schematic of the RCS

2f Electrical wiring and connecting diagrams of operating circuits, control circuits, and DMS
interface

2g  List of spare parts with itemized prices

2h  List of special tools with itemized prices

I

2i

Packing details i _

Packing method (shown by drawing(s), and describe packing materials)
Type of storage facility required (indoor, outdoor)

Number of units, in each package

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

Notes: Conditions for documentation and consideration

1. The bidders have to submit (with the _bid) the sufficient referenceé describing the previous
experience of the inanufacture (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 docﬁments, before shipment/delivery, to the following address:
Technical Specification Division
Engineering Department
Provincial Electricity’ Authority
200 Ngam Wohg Wan Road, Chatuchak
Bangkok Metropolis 10900 Thailand
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IT

2.1 Reports of type test of the switches and voltage transformer

Reports of routine test of the switches, current sensors and voltage transformer

SR
[VS T )

certificate which shall be packed together with each the RCS in English and Thai.

2.4 Three (3) sets of instruction book and recommendation at ‘which time interval the parts of

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

the first shipment.

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

One (1) set of instruction book for installation, operation, and maintenance; and a test
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C3 Schedule of detailed requirement

Invitation to Bid No.: nU§y.n.1(B)-A1u-172-2563

PEA
Item Material Quantity
No.

Description

1 1040070009 | 176 %@

1040070305 176 1

1040073011 | 176 ss@

1010050201 | 176 %@

2 - lot(s)

IT

Remote controlled switches, outdoor type, for 22 kV, equipped with :

1.1 ... set(s). Three-phase SF, gas load break switch, current sensors and
accessories.

1.2 ... set(s). Control unit with schematic diagram and accessories.

1.3 ... PN set(s). Three-phase voltage transformer, outdoor type, for 22 kV,

50 Hz system voltage and accessories.

14 ... pcs. Crossarm, steel square tube, according to Table 3 of

TIS 107, with:

Nominal size : 100 x 100 mm
Thickness o : 32mm

Length ' ;2,000 mm

Hot-dip galvanized : not less than 50 pm

Punched holes/slots, and fabricated as shown in Drawing No. :

SA4-015/49003.

Recommended spare parts, optional accessories, and special tools for the

| Switches in Item 1 (Give details).

Ay
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VOLTAGE SENSOR

CONTROL CABINET —1—

TYPICAL ARRANGEMENT

2,900

11796
11,850

i

10.850

10.150
2850

0380
215

—J
_F"

—

6,850

GRQUND LEVEL l |t

2,000

b

153

350
150

e
o

47100
6.700
$200
470
700
2990

1200

©.700

NOTES :

PRELIMINARY

1. VOLTAGE SENSOR HAVE TO INSTALLED ON THE SAME PEA CONCRETE POiBS.

2. CONTROL CABINET SHALL BE SUITABLE FOR FIXING TO PEA CONCRETE POLE HAVING THE HOLE POSITION AS SHOWN.
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THIS STYLE/DESIGN SHALL NOT BE ACCEPTED.
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SIDE VIEW | TOP VIEW
TYPICAL DESIGN

NOTE : THIS DRAWING IS ONLY GUIDING, NOT COMPELLING.

PRELIMINARY
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N a2 < 8

TYPICAL DESIGN

SUPPORTING
INSULATOR

TWO-HOLE NEMA PAD

~=——— MAIN LEAD INSULATED WIRE, COPPER,

WITH CABLE-END WATER-SEAL

TYPICAL ARRANGEMENT

H oSS

- (14.0 mm HOLES ON 44.5 mm CENTERS)

NOTE : THIS DRAWING IS ONLY GUIDING, NOT COMPELLING.

PRELIMINARY
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PRELIMINARY

SPACE FOR
FRTU WITH
RADIO

MIN. 430H x
600W x 150D

4

HANDLE 3 POSITIONS

DOOR SWITCH

A —————

~ Note : All diminsions are in mm.

[UF Y/b
HEATER AND |

THERMOSTAT

canny

DOOR OPEN

LOCAL CONTROL PANEL

t;wmu'mesﬁuswtlwﬁ'ﬂ ' v o o | MRV e
sheansguRATIRA ! ﬂl@};ﬁwm’mqumﬂ TRELUY oereresees
v oA~ fenanfafufl 24 Y2549
s L o AT SRR S "
x [mv) J wruuiuft

CONTROL CABINET OF REMOTE

CONTROLLED SWITCHES

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

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

wenaft Lusduu 3uau




PRELIMINARY

WITH A METAL SCREEN
4 FOR VENTILATION

o
o
” 'TOP_VIEW
: 2 300 30
ST
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. . CH § :{ . .
| » ®
° - S HANDLE
3 = . -H gl \ﬁ o
j NAME PLATE
| |
A
‘ | 1 » . » ] ) v F -
40.0 | 30.0 = 260
. 620 o GROUND TERMINAL
FRONT VIEW

FOR VI AND AC SUPPLY

Ceet
. %
OTTOM VIEW

SIDE_VIEW

HOLES ¢ APPROX. 26 mm

FOR ROUTING AN ANTENNA CABLE
¢ APPROX. 30 mm x 2

RECEPTACLE FOR SWITCH
AND CT

Note : All diminsions are in mm.

: Dimension in tolerance + 10%

CONTROL CABINET OF REMOTE AT .~
CONTROLLED SWITCHES
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| PRELIMINARY
o —i- I

1=

HOLES ¢ APPROX. 10 mm
WITH A METAL SCREEN

SECTION A-A FOR‘ VENTILATION °

@

0000000000000
HOLES ¢ APPROX. 10 mm
WITH A METAL SCREEN
FOR VENTILATION

SECTION B-B

1

2000006000000
HOLES ¢ APPROX. 10‘ mm
WITH A METAL SCREEN
FOR VENTILATION
SECTION C-C
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PRELIMINARY
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2,000 -

Wi vinrata MNA 100x100x32  38L HM 2,000 38L
STEEL, SQUARE, 100x100x3:2 mm, 2,000 rev LONG

widua na ¢ 6 sl
 dmdunih
# 6 nm ROUND BAR STEEL
———WELDED ACROSS THE STEEL
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| J
X0

]

X4-X5

. HO-Hi, HO-H2, HO-H3
X0-X1, X0-X2, X0-X3

&
B

i

22,000//3 V. or 33, ooo/J_ 3 v.

110//3 V.
220 V.

Y

4

A3

‘

Note :-The winding power supply (H') can connect either Hi, H2 or H3.
— This mndmg dmgra.m is the prehmmary only
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'CONTACT LEDEND -

@ CONTACT SIZE # 12 AW.G.

| connecToRs sTviE | Mm-c-s015
SHELL SIZE N 24-2
| sEmvice rarivG - 'p
PIN ) DESCRIPTION
‘A . SPARE ‘
B SPARE "
+C SPA:RB
D | VOLTAGE - 230 V
E NEUTRAL
F SPARE
G SPARE
v ' YIIAN .eve T
A5 IWWNualinig qundsan)
T | | st 7 25 F
o et L T
CONTACT RECEPTACLE ARRAY - |gaa
~ OF 230'VAC EXTERNAL POWER SUPPLY [¥098%.....wrpe..
| —_— | wunandt $84-015/59003

¢
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' CONTACT LEDEND -
‘ €p  contact szE # 12 ANG.
CONNECTORS STYLE | = MIL-C-5016
SHELL SIZE 24-2
SERVICE RATING |- = D
g .
PN | DESCRIPTION
"A . | VOLTAGE,SIGNAL - PHASE A (X1)
B VOLTAGE SIGNAL - PHASE B (X2)
- G | VOLTAGE SIGNAL.— PHASE C. (X3)
D POWER SUFPLY — 220 V (X4)
E NEUTRAL OF POWER SUPFLY (X5) = .
F | SPARE S
G BEUTRAL OF VOLTAGE SIGNAL (X0) -
nasiadvusmanata ow o Wamawy ... Teeren
shefvrom Ans LnWnaauAiinna | qumbeenans .. om.....
e mEed . tenaatenat {87 5
Jenley L ETETTL o o e, v, v
. MESWSHBPNLNUPDMNAAALANSY - | umuhd ... e,
esscvesvusy eerssasve | . \d Lo N
| - 5 BRSO ST IO RTEX (VIR Y, VIS
7-CONTACT RECEPTACLE ARRAY OF | ¥PF#..... i oo
VOLTAGE TRANSFORMER - | uinuseft 584:015/59004
| o ot 1.




: POLE
/\/ PG CLAMP
u
2 A
(s
n
: \ . RING TERMINAL
/
. LY. %
. 95 | DETAIL"A J
/
a
o / (NSULATED RING
25 miel TERMINAL
s 2.5 mm2
2x2.5 mm ) . - )
. FRONT VIEW
* . hd ot
CONTROL 1 -
CABINET -
LY
KN g
i
. |
: 7-CONTACT MIL-C-5015 .
1 CONNECTORS ' . -
|
|
|
|
I
l
GROUND LEVEL | S
PAV A Aer el 1
Lv
GROUND
H SE IH V AC EXTERN. R SLIPPLY S BEPR. 4WIT :

-

48

95 mat .
ROUND WASHER

SPRING WASHER

ROUND WASHER ~

HEX NUT

- HEX HEAD-BOLT

SIDE VIEW

DETAIL "A”

. TWO (2) SETS OF PG CLAMP, LENGHT NOT LESS THAN 55 mmIN LENGHT FOR ELECTRICAL TAP OFF CONNECTION OF 85 mm ALUMINIUM CONDUCTOR T0

v

95 mm ALUM!NIUM CONDUCTOR. b
2. TWO (2) SETS OF a5 mm LOW VOLTAGE ALUMINIt}M CABLE, NOT LESS THAN 1 METER LONG/CABLE, .
3. THE CONNECTING CABLE SHALL BE 2x2.5 mm COPPER CONDUGTOR, ACCORD!NG TOTIS 11 TYPE 60227 JECS3, NOT LESS THAN 10 METER LONG.
4. TWO (2) SETS OF RING TERMINAL FOR 85’ mm LOW VOLTAGE ALUM!NIUM CABLE. :
5. TWO (2) SETS OF INSULATED RING TERMINAL FOR 2.5 mrr?. CORPER CONPUCTOR.
6. HEX HEAD BOLT WITH TWO SETS OF ROUND WASHER, SPRiﬂG WASHER ANP HEX NUT.
N A ———— v L
) » - Jtnmwwy ...
oo A5 IWANAIUATAA

e ST INSTALLATION 230 V AC EXTERNAL _
- WW POWER SUPPLY FOR REMOTE mﬁu_—
v ) CONTROLLED SWITCHES . DI ittt

uw.avﬁ $B4-015/59005
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