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Invitation to Bid No.:

C

C1

1a

1b

Material, equipment, and specifications for SOLID DIELECTRIC THREE-PHASE
AUTOMATIC CIRCUIT RECLOSERS, OUTDOOR TYPE, 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 three-phase automatic circuit reclosers and accessories, line type, which
provide phase-overcurrent and ground- fault protections on 22 kV and 33 kV 50 Hz distribution

systems.

Standards

The three- phase automatic circuit reclosers and accessories shall be manufactured and tested in

accordance with the following standards:

International Electrotechnical Commission (IEC)

IEC 62271-111: 2012 High-voltage switchgear and controlgear — Part 111: Automatic circuit
reclosers and fault interrupters for alternating current systems up to 38 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

Or Institute of Electrical and Electronic Engineers (IEEE)
IEEE C37.60: 2012  High-voltage switchgear and controlgear — Part 111: Automatic circuit

reclosers and fault interrupters for alternating current systems up to 38 kV

And all other relevant standards, unless otherwise specified in these specification.
PEA will also accept the three- phase automatic circuit reclosers and accessories tested in accordance

with the later edition of the above standards.

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

change test item(s) and/or additional test item(s) will be also accepted.
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lc Principal requirement

1c.1

General
The offered three-phase automatic circuit reclosers and accessories shall be designed and constructed
for outdoor installation on concrete pole (s), as shown in Drawing No. SA2-015/58007 and SA2-

015/58008 and operation under the following conditions:

Ambient air temperature : upto 50 °c
Relative humidity : upto 100 %
Altitude : up to 1,000 m above sea level

Each set of reclosers shall be self-controlled device, and consists of:
(1) Circuit interrupting device,

(2) Control unit,

(3) Voltage transformer,

(4) Interconnecting control cable,

(5) Mounting frame, and

(6) Accessories.

The reclosers shall be designed for automatically interrupting and reclosing an AC circuit with a
predetermined sequence of opening and reclosing followed by resetting, hold closed, or lockout.

The reclosers shall be able to use in loop or load transfer scheme; and have wide selections of minimum
trip settings, time-current curves and other operating settings. The reclosers shall be design to operate

properly when the both source side and load side are de-energized.

The reclosers shall have rating and characteristics as specified in Table 1.
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Table 1

Ratings and characteristics of the three-phase automatic circuit reclosers

Ratings and characteristics Unit Requirement
Rated nominal system voltage kV 22 33
Rated voltage kV 24 36
Rated frequency Hz 50
Rated continuous current A not less than 630 not less than 630
Rated symmetrical interrupting current kA r.m.s. not less than 12 not less than 12
Rated power frequency withstand voltage, dry, | kV r.m.s. not less than 60 not less than 70
1 minute
Rated power frequency withstand voltage, | kV r.m.s. not less than 50 not less than 60
wet, 10 seconds
Rated impulse withstand voltage (BIL) kV peak not less than 125 not less than 150
Minimum creepage distance of bushing or mm 600 900
supporting insulator, from live part to ground

The reclosers shall have the protecting characteristics at least as specified in Table 2.

Table 2

Protecting characteristics of the three-phase automatic circuit reclosers

Requirement
Description
Unit Required data

Rated secondary current (In) A lor5
Protecting functions

- Inverse time phase/ground overcurrent protection - required
- Instantaneous phase/ground overcurrent protection - required
- Negative sequence overcurrent protection - required
- Sensitive earth fault (SEF) - required
- Directional blocking (forward/reverse) for phase and ground - required

protection

- Synchronizing checking or Live load blocking for closing - required
- Cold load pickup protection - required
- Over/under frequency protection - required
- Over/under voltage protection - required
- Bushing configuration setting (ABC/CBA) (Software or Hardware) - required
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Requirement
Description
Unit Required data
Phase fault minimum trip level A 50 to 800
Ground fault minimum trip level A 25 to 280
Standard inverse time curve setting - IEC and IEEE curves
User defined curves curves Curve 101, 102, 116 and 165
(at least)
Auto-reclosing shots 3 or more
Reclosing interval time
- first interval second 0.6-45
-second & third intervals second 5-45
Reset delay time (counted from successful reclosed) second 10-180

1c.2  Circuit interrupting device

Circuit interruption shall be performed in the circuit interrupting device using vacuum as the arc

interrupting medium. The vacuum interrupters shall be covered by solid dielectric material. The

external insulation shall be made of a kind of material suitable for outdoor using.

The typical design of the circuit interrupting device is shown in Drawing No. SB1-015/60002 .

The operating mechanism shall be driven by magnetic actuator or solenoid.

The circuit interrupting device shall be equipped with the following accessories:

(1) Terminal bushings; furnished with terminal pads of high conductivity bronze and hot-tin dipped.

NEMA Standards, two-hole.

In case of bushing having main connecting cable, the length of the cable shall not be less than

three (3) meters.

(2) Terminal connectors (lugs), for use with the aluminum conductor diameter of 17.6 mm (size 185

mm’), which are compression type of aluminium-alloy and designed suitable for using with

aluminium conductor and the terminal pads; complete with mounting hardware (bolts, nuts,

washers, and lock washers) of stainless steel or better.

(3) Bird guard caps (bushing cover) on line terminals made of ultra-violet resistant and tracking

resistant material such as polypropylene or neoprene, etc.; which is suitable for exposure to sunlight.

(4) Bushing current transformers

(5) Receptacle for control cable

(6) Manual operating provision, for opening, which shall be suitable for hook stick operation

(7) Nameplate with inscriptions

(8) Solderless clamp type ground terminal connector, for steel stranded wire diameter 9.0 mm (size

50 BSJ
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1c.3

1c.3.1

(9) Position indicator (CLOSE/OPEN)
(10) Mechanical operating counter or digital memorized counter to record number of operations of
main contacts separately and independently from control unit for maintenance purpose.

(11) Others according to manufacturer’s design.

Control unit
Reclosers operations shall be programmed on the control panel of the control unit which is of
microprocessor-based, with preset tripping and reclosing characteristics. Circuits shall be function

properly up to 60 °C. The control panel shall be equipped in the control cabinet.

Control panel

The control panel shall be designed and erected for initiating control actions and viewing the status

indicators of the reclosers. As minimum, the control panel shall include the following:

(1) Functional key pad

(2) LCD display

(3) Separate push buttons for tripping and closing the reclosers

(4) A Remote/Local switch. While this switch is in the “Local” position, control shall be permitted
only from the control panel (i.e. remote control shall be prohibited). While the switch is in
“Remote” position, control shall be permitted only from the Distribution Management System
(DMS).

(5) Separate “Open” (green) and “Close” (red) status LED super bright pilot lamps or better for the
reclosers

(6) Status indication of lockout, malfunction and accessory operation

(7) Auto-reclosing switch

(8) Ground trip block switch

(9) Group A/Group B setting switch

(10) Hotline tag button/switch and LED indicator status

(11) Remote trip and lockout accessories for external trip signal by hard wiring

(12) Control fuse(s) or circuit breaker(s)

(13) Testing terminals for testing battery voltage and current or battery checking function

(14) Sequence co-ordination device, by which, on the same fast-curve (instantaneous) setting, the
reclosers (two or more units) can be set co-ordination for prevention of unnecessary fast-curve
operations of the back-up reclosers.

(15) An operation counter to indicate the number of operating cycles (trip-close) of the reclosers. The
operation counter shall count the increment for electrical operations (remote control or local

control) and mechanical operations (hook-stick). It must show on LCD display.
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1c.3.2

(16) Event recording at least 90 events and shall show at least 10 events on LCD display. The event
recorder shall provide detailed event history data for system analysis. For minimum requirements,
it shall indicate event type, fault magnitudes and phase current.

(17) Measuring parameters shall be displayed at the front plate of control panel as stated in
Table 3.

(18) Reclosers duty monitoring. The recloser duty monitor shall provide duty cycle information which
is accessible via the keyboard, data port, or digital communication accessories. The recloser
duty monitoring shall displays interrupting duty in percent of duty used.

(19) Load profile monitoring. The load profile monitor shall provide r.m.s. demand active power,
reactive power and power factor values.

(20) In case of replacement or relocation of the control unit, the operation counter, and the recloser
duty monitoring have to auto-update or user update for the recloser which is currently used.

(21) Others according to manufacturer’s design

Table 3

Measuring parameters for front panel display

Item Description Accuracy
1 Phase current Not more than + 2.5 % of reading
2 Phase and line voltage Not more than + 2.5 % of reading
3 Real power (+/-) Not more than & 5.0 % of reading
4 Reactive power (+/-) Not more than & 5.0 % of reading
5 Power factor Not more than + 5.0 % of reading
6 Frequency Not more than + 2.5 % of reading

Control cabinet
The control cabinet shall house the control panel, power supply, and other equipment according to

manufacturer’s design.

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 or equivalent. The
control cabinet shall be designed for ventilation to avoid water and condensation inside. The control
cabinet shall be tested in accordance with the IEC 60529 or equivalent. Perimeter flange and gasket
(rubber or neoprene) shall be provided for cabinet’s door for protection of water entering inside.

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

tight, and corrosion-resistant characteristics.
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1¢.3.3

The control cabinet shall include space for mounting the radio. A minimum contiguous space of 130
mm (height) x 210 mm (width) x 165 mm (depth) shall be provided for these equipment.

The control cabinet shall have a hinged front access door with at least two-point latch locking system
and latch operating lockable handle.

The control cabinet shall include two (2) weather-sealed holes with cable glands, at least 15 mm in
diameter, on the bottom of the cabinet for routing communication cable and 12 V DC power cable to

radio cubicle (provided by PEA).

The control cabinet shall be fabricated from stainless steel (type 304) of not less than 2 mm in thickness.
The finishing coat shall be grey.
The control cabinet shall be suitable for mounting on a pre-stressed concrete pole. A steel channel,

fixed to the control cabinet for mounting purpose, shall be provided.

The control cabinet shall be provided with:

1) Hygrostat controlled heater

2)  Weatherproof fittings for control cables

3) Provision for handle and padlock

4) Grounding terminal, with solderless clamp type connector suitable for steel stranded conductor
diameter of 9.0 mm (size 50 EEJM complete with lockwasher of stainless steel or better.

5) Circuit diagram of control unit for maintenance purpose

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

Distribution Management System (DMS) interface

The reclosers shall have capabilities to be controlled and monitored by the telecommunication system
of the DMS.

The control of the reclosers shall communicate with DMS via a Radio Communication System or

Cellular Router (provided by PEA).

The control unit shall be capable of interoperation with DMS over serial and IP network. The control
unit shall be provided with both one serial RS-232 port for serial network and one Ethernet port for IP
network. The control unit shall be selectable the active port and shall be separated with maintenance
port.

The serial RS-232 data port shall be selectable for operation at 2,400 to 19,200 bits per second
asynchronous data formats. The serial RS-232 data port shall be provided hardware handshake and
configurable for disable/enable handshake signal. The RS-232 data port shall support, as minimum,

the DNP 3.0 communication protocol using the Radio Communication System.
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The Ethernet data port (RJ45) shall support, as minimum, the DNP 3.0 over IP and DNP 3.0 over IP
with Authentication communication protocol using the Radio Communication System or Cellular

Router or other IP network equipments.

The control unit shall have an internal clock for data collection coordination and time tagging. This
shall include both sequence of events (SOE) and fault data reporting with a resolution of 1 ms relative
to internal clock.

The time that communicated with the DMS shall be configurable to Greenwich Mean Time (GMT) or

local time by selecting and the time display on control panel shall be of local time.

Page 8 of 24

1c.3.3.1 Analog signals
The control unit shall acquire the ac inputs directly from current transformers (CTs) and voltage
sensors without transducers and shall use these inputs to calculate true RMS, 50 Hz phasor, and other
power quality data. The data shall include quantities in Table 4, as follows:
Table 4
Typical list of the input/output points of the analog signals
Type of analog input Report to
Item Point name Units Comments
Current | Voltage | Other DMS by
1 Current Phase A Amps 1 Polling
2 Current Phase B Amps 1 Polling
3 Current Phase C Amps 1 Polling
4 Fault Current Phase A Amps 1 Exception
5 Fault Current Phase B | Amps 1 Exception
6 Fault Current Phase C | Amps 1 Exception
7 Voltage A-B kV 1 Polling
8 Voltage B-C kV 1 Polling
9 Voltage C-A kV 1 Polling
10 | Active Power ( Three MW 1 Polling Calculated point
phase total with sign) for direct ac input
11 Reactive Power (Three | MVAR 1 Polling Calculated point
phase total with sign) for direct ac input
12 | Power Factor % 1 Polling Calculated point
for direct ac input
13 | Operation counter Time 1 Polling
Total 6 6 1
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The control unit shall accept voltage input signals with a normal input signal of 110 V AC. The
sampling rate for AC quantities shall be at least 12 samples per cycle. The analog-to-digital (A/D)
converters shall have a digital resolution of at least 12 bits plus sign. The overall accuracy of the analog
input system shall be at least £0.2 % of full scale over the temperature range 0 to 60 °c. Linearity shall
be better than +0.05 %. The control unit shall be able to report all analog values that have changed by
more than a programmable dead-band from the last value, only the last changed value was successfully
reported to the DMS. The dead-band and point type (DI or SOE) shall be specified for each point
individually. In addition, the ability of the control unit to alarm analog high and low limit violations

is desirable.

1¢.3.3.2 Status signals
The state of each status point shall be reported to the DMS on an exception basis. That is, a status
point shall not be reported to the DMS during normal scanning unless the point state has changed from
the last normal scan. The control unit shall also report the state of selected status points upon receipt
of a demand scan request from the DMS. All status point shall be able to be specified point type (DI
or SOE) for each point individually.
The status points shall include quantities in Table 5, as follows.
Table 5
Typical list of the input/output points of the status signals
Contact/Status
Item Point name Descriptor Point Type | Report to DMS by
Type
1 Recloser Close/Open status Close/Open DC-28 SOE Exception
2 Control Mode status Remote/Local SC-28 DI Exception
3 AC power supply status Normal/Alarm SC-28 DI Exception
4 Recloser malfunction status Normal/Alarm SC-28 DI Exception
5 Enclosure door open status Normal/Alarm SC-2S DI Exception
6 Ground trip blocking status | Normal/Blocked SC-28 DI Exception
7 Reclosing on/off status On/Off SC-2S DI Exception
8 Recloser operating status Normal/Operate SC-28 SOE Exception
9 Recloser Lockout status Normal/Lockout SC-2S SOE Exception
10 | Phase A fault detected Normal/Trip SC-28 SOE Exception
11 | Phase B fault detected Normal/Trip SC-28 SOE Exception
12 | Phase C fault detected Normal/Trip SC-28 SOE Exception
13 | Earth fault detected Normal/Trip SC-28 SOE Exception
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Contact/Status
Item Point name Descriptor Point Type | Report to DMS by
Type
14 | GroupB setting trip status Normal/Trip SC-28 SOE Exception
15 Group setting status GroupA/GroupB SC-2S DI Exception
16 | Voltage sensor status Normal/Fail SC-28 DI Exception
17 | Battery voltage status Normal/Fail SC-28 DI Polling
18 | Hot line tag status On/Off SC-28 DI Exception
Total 18
Remark:

1c.3.3.3

1) SC-2S (Single Contact, Two-State Status) - Two possible position of single contact used in such a way that one
position indicates an alarm or failure state and the other indicates the normal state.

2) DC-2S (Double Contact, Two-State Status) - Two separate contact used as a complimentary pair in such a way
that one contact indicates an open state and the other indicates a closed state with conflicting indications
representing a state that is considered INVALID.

3) SOE - Digital Input With Time Tagging

4) DI - Digital Input Without Time Tagging

Control signals

The control unit shall include the following types of control points to support control actions initiated
by the DMS master stations.

To support the above capabilities, the control unit shall include momentary control outputs and
latching control outputs. Latching outputs shall remain in a given state until a subsequent command
changes the control output state.

Control point selection by the DMS shall be canceled if the operate command is not received within a
programmable time period measured at the control unit by a “Command Receipt” timer. The control
unit’s Command Receipt timer shall be in addition to the “Select Verification” timer in the DMS. The
Command Receipt timer shall be adjustable between 10 and 60 seconds. The time period shall initially
be set at 10 seconds.

All control points shall follow a Select-Check back-Before-Operate (SCBO) procedure for control
operation.

Control Unit shall able to send the control-related status code to DMS following the DNP3.0 standard.

The control points shall include quantities in Table 6, as follows.
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Table 6

Typical list of the output points of the control signals

Item

Point name Digital Output Control Point Type

Close/Open Command 1 SCBO

Reclosing On/Off Command 1 SCBO

Ground Trip Normal/Block Command 1 SCBO

Group Setting Group A/Group B Command 1 SCBO

(S T S BECS T S

Hot Line Tag On/Off Command 1 SCBO

Total 5

1c3.4

1¢.3.5

The Authority reserves the right to require the bidder to fully demonstrate conformance to the above
requirements, on the proposed reclosers, prior to acceptance of the bid. Such demonstration shall be
required within one (1) month of a request issued by PEA. Failure to conform to this requirement
would constitute grounds for rejection of the bidder’s proposal.

The demonstration shall be carried out according to “Testing Procedure for Distribution
Management System Interface” in Attachment No. 1 and the test reports shall be released by the

authorized division as the preliminary “DMS interfacing Test Reports” in Attachment No.2.

Software and firmware
Control unit shall use Graphic User Interface (GUI) as an configuration tool such as web browser and
shall have an user interface to monitor the system in real-time such as status, analog value, etc.

Every new firmware shall be tested with Authority before implemented in the field.

Electric surge protection

All necessary measures shall be taken to ensure proper functions and component safety of the control
panel, the power supply, and all other 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 applicable standards of IEC
60255-5, or ANSI/TEEE C37.90.1 and ANSI/IEEE C37.1 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:
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- 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, : 240V AC

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

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

- Nominal discharge surge current, I, (8/20 [Ls) . 20 kA per phase
- Max discharge surge current, I, (8/20 LLs) : 40 kA per phase
- Response time (L-N) : <25ns

- Response time (N-G) : <100ns

- Voltage protection level, U, (L-N) : <1.8kV

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

- Temperature range . -40°Cto0 70 °C

1¢.3.6 Terminal blocks
Terminal blocks shall be provided for connecting power cables from the control unit and the radio in
the future. Terminal blocks shall be of bare wire compression type.
The terminal blocks shall be of heavy-duty, 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.

lc.4  Bushing current transformers
The bushing current transformers shall be able to measure load and fault currents through the reclosers
on each phase and supply current input to the control unit. The output of the bushing current
transformer shall be either 1 A or 5 A at the rated normal current.
The bushing current transformers 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 current input card and other equipment
according to manufacturer’s design.

The bushing current transformers shall be protected against open secondary circuits.
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1c.5

1c.6

1c.7

Voltage sensors

The voltage sensors shall be of internal voltage sensors. Such the internal voltage sensors shall be
designed and assembled by using either a none-contact capacitive coupling voltage sensor or a resistive
voltage divider techniques installed inside the circuit interrupting device.

The voltage sensors shall be able to measure line-line voltage at the reclosers terminals and have an
accuracy of £3 % or better at the rated normal voltage.

The above accuracy shall be maintained while connected to the voltage input card and other equipment
according to manufacturer’s design.

The voltage sensors shall have the adequate burden for voltage input card.

Voltage transformer

The single-phase transformer shall be provided as a voltage transformer supplying power to the power
supply in control unit.

The voltage transformer shall have output capacity no more than 500 VA, 230 V AC rated secondary
voltage at rated normal line voltage and 5 % voltage regulation.

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

conductor diameter range of 6.9 mm to 12.6 mm (sizes 35-95 mm’).

Power supply
Each set of the reclosers shall be provided with a power supply for supplying AC/DC power to the
operating mechanism, the control unit, and heater.

The power supply shall be installed in the control cabinet.

Under normal condition, the power supply shall be powered from the voltage transformer (in Clause
1c.6). In case of AC power failure, the power supply shall provide DC power to the reclosers and
associated equipment from a backup power supply system integrated in the power supply.

The output voltage of battery charger shall be 24 V DC.

In addition, the power supply shall supply HNMW\”\a V DC, 5 A, THD < 3 % at rated terminal voltage,
to the terminal blocks for the radio (provided by PEA), for at least 40 VA, separately and separate

ground.

The backup power supply system shall be of maintenance free rechargeable battery pack. The batteries
shall have sufficient capacity to sustain operation of the equipment including control unit and radio
for not less than twelve (12) hours if AC power supply is failed, while supplying power for not less
than two (2) open-close cycles of the reclosers with the ambient temperature at the maximum expected
service conditions. The backup batteries shall have a minimum expected lifetime of five (5) years at

25°C.
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1c.8

1c.9

1c.10

The battery charger shall be fully temperature compensated and have the facilities to select input
voltage between 110 V AC and 230 V AC.
The battery shall be of sealed lead acid or dry type or LiFePo4.

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 voltage falls below a preset value. If the battery voltage discharged below the preset

value, the time to fully recharge the whole batteries shall not exceed twenty-four (24) hours.

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).

Each set of battery chargers shall be provided with at least the following alarms:
- Battery voltage alarm
- Others according to manufacturer’s design

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

Interconnecting control cable

The interconnecting control cable shall have number of cores, size and length, sufficient for connecting
among the circuit interrupting device, control unit, and voltage transformer. For cable length, refer to
Drawing No. SA2-015/58007 and SA2-015/58008.

All cable shall be PVC insulation, PVC sheath, and copper conductor.

Cable entrances to the circuit interrupting device and control unit shall be made by means of suitable

coupling plugs and sockets.

Mounting frame

Mounting frames shall be provided for circuit interrupting device and voltage transformer. All steel
parts, except stainless steel, shall be hot-dip galvanized according to the attached table “THICKNESS
OF ZINC COATING”. All necessary mounting hardware (e.g bolt, nut, washer, lock washer) to
completed the erection shall be furnished (refer to Drawing No. SA2-015/58007 and SA2-015/58008).

Manufacturer’s experience and guarantee period

(1) The bidders have to prove that the type of the proposed reclosers (produced according to the same
type test reports) have been supplied, for a period of at least three (3) years, outside the country of
origin, not less than 400 units for 24 kV reclosers or not less than 200 units for 36 kV reclosers.
The bidder has to submit the reference lists of supplies of the equipment and/or materials,
including the following details:
- Type/Model/Catalog number

- Date of delivery/manufacturing
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- Quantities of each supply
- Full name and address of the purchaser of each supply.
Unless the proposed reclosers being same type as the reclosers which have been purchased and
accepted by Provincial Electricity Authority (PEA) or Metropolitan Electricity Authority (MEA)
before then the proposed reclosers are permitted to be the exception.
The experience and record of supply of the manufacturer shall be submitted with the bid.

(2) The reclosers without the qualification specified in (1) may be offered, but in this case, the
reclosers shall be approved and passed the field test by PEA. PEA’s approval letter shall be
submitted with the bid.

The contractor has to guarantee the quality of the reclosers consisting of circuit interrupting device,
control unit and voltage transformer, for five (5) years, and the battery for two (2) years from the date
of issuance of the notice of acceptance. If the incident of damage is within the guaranteed period, the

contractor shall promptly investigate, repair or replace it.

lc.11 Operation and maintenance Training

The three (3) days operation and maintenance training course shall be provided at the Authority’s head
office or another PEA’s office or the place which PEA has accepted. All training shall be conducted
in English or Thai (In English the contractor must provide an engineering interpreter in Thai). The
objectives of this course are installation, setting, operation, maintenance, and the basics of repairing
the recloser. The Authority intends that the people receiving this training will become operators. The
training materials shall include the reclosers user’s manual in Thai and English. All training materials
and facilities including maintenance tools and other special tools shall be provided by the Contractor.
The Authority shall be permitted to reproduce any of the training materials and to tape training sessions
for internal use.

The training course shall be free of charge.

The training course will be attended by not more than thirty (30) people.

le.12 Marking
PEA’s code number and contract number shall be painted in orange on the reclosers (circuit interrupting
device), voltage transformer, control cabinet, mounting frames 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. The PEA’s code number
will be sent with the Characteristic data form which the contractor must fill it and send it back to the

PEA before the delivery of every lot.
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1d Tests and test reports

1d.1

Type tests

(1) The reclosers shall be passed the type tests in accordance with IEC 62271-111: 2012 or IEEE

C37.60: 2012, or later edition, at least the following items:

(a) Dielectric tests

(b) Measurement of the resistance of circuits

(¢) Temperature-rise tests

(d) Short-time withstand current and peak withstand current tests
(e) X-radiation test procedure for vacuum interrupters (if any)
(f) Line charging current and cable charging current interruption tests
(g) Rated symmetrical interrupting current tests

(h) Critical current tests (if any)

(i) Minimum tripping current tests

(j) Partial discharge (corona) tests

(k) Time-current tests

()  Mechanical duty test

(m) Control electronic elements surge withstand capability (SWC) tests

(2) The voltage transformer shall be passed the type tests in accordance with the IEC 61869-3: 2011,

or later edition, at least the following items:

(a) Temperature-rise test

(b) Short-circuit withstand capability test

(¢) Impulse voltage withstand test on primary terminals
(d) Wet test for outdoor type transformer

(e) Test for accuracy

(f) Partial discharge measurement

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

laboratories/institutes as following:

(1) Laboratories/institutes which are members of the Short-circuit Testing Liaison (STL) or

independent laboratories/institutes which are accredited according to TIS 17025 or ISO/IEC

17025 with the scope of accreditation covered the relevant test items, standards and equipment.

The certification and scope of accreditation of the independent laboratories/institutes shall be

submitted with the bid for consideration.

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

- National Metal and Materials Technology Center (MTEC)
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- Electrical and Electronic Products Testing Center (PTEC)

- Thai Industrial Standards Institute (TISI)

- Electrical and Electronics Institute (EEI)

- Department of Science Service (DSS)

- Testing Laboratory, Electrical Engineering Department, Faculty of Engineering, Chulalongkorn
University

- Electricity Generating Authority of Thailand (EGAT)

- Metropolitan Electricity Authority (MEA)

- Provincial Electricity Authority (PEA)

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

In case of the foreign manufacturers have experience of more than twenty (20) years in design,
manufacture and sell the reclosers for using in system voltages of 22 kV or higher, PEA will accept
type test report(s) conducted by the manufacturer’s laboratory or other independent laboratories
without qualification mentioned in (1) or (2). Documents showing the manufacturer’s experience such

as reference list shall be submitted with the bid for consideration.

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

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

The type test report done by the laboratories in Thailand or local manufacturers shall be valid within

five (5) years counted from the issued date in the test report to the bid closing date.
The type test report shall be submitted with the bid.

PEA will also accept other documents instead of the type test reports and type test certificates in the

following conditions:

(1) In case the proposed reclosers has been supplied to PEA and get the order from PEA’s
Procurement Department or Substation Work Department or Transmission and Distribution
System Work Department (from PEA’s head office), the Purchase Order (PO) or contract with
List of supplier or Proposal form can be submitted, or

(2) In case the proposed reclosers has been registered for PEA Product Acceptance, the not-expired
registration certificate counted to the bid closing date can be submitted, or

(3) In case the proposed reclosers has been registered for Product lists for substation turnkey project,

the not-expired registration certificate counted to the bid closing date can be submitted instead
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1d.2

1d.3

However the document in case (1), (2) and (3) shall be proved that the reclosers specified in the PO or
List of supplier or Proposal form or registration certificate shall be the same product, type/model and

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

Routine tests
The reclosers shall be passed the manufacturer’s standard routine tests, and also passed of the routine
tests in accordance with the relevant IEC or IEEE standards at the manufacturer’s laboratory as
follows:
(1) The circuit interrupting device and control unit shall be passed of the routine tests in accordance
with IEC 62271-111: 2012 or IEEE C37.60: 2012, or later edition, at least the following items:
(a) Dielectric withstand test on the main circuit
(b) Tests on voltage and control circuit
(c) Measurement of the resistance of the main circuit
(d) Reclosing and overcurrent trip calibration
(e) Partial discharge test
(f) Mechanical operations tests
(g) Function test of control unit
(2) The bushing current transformers shall be passed the routine tests in accordance with the IEC
61869-2: 2012, or later edition, at least the following items:
(a) Inter-turn overvoltage test
(b) Verification of terminal marking

(c) Test for accuracy

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

(c) Partial discharge measurement

Acceptance tests

PEA’s acceptance committee will inspect and randomly sampling the reclosers for testing. The number
of the samples shall be as follows:

(1) Three (3) samples, for the supply of not more than 100 sets per lot

(2) Five (5) samples, for the supply of more than 100 sets per lot

All samples shall be passed the tests otherwise the contract will be rejected.
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1d.4

le

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 circuit interrupting device and control unit shall have the acceptance test items same as all
items of the routine test specified in clause 1d.2.

(2) The bushing current transformer 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 is not required.

(3) The voltage transformer shall have the acceptance test items same as all items of the routine test
specified in clause 1d.2.

The cost of the acceptance tests and reports shall be borne by the contractor.

Manufacturing inspection

PEA reserves the right to send the representatives by PEA’s expense to inspect material, equipment,
process and tests during manufacturing, at any time he deems necessary. The contractor shall provide
free access to the facilities where 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

The reclosers, their accessories, instruction, and test certificate shall be seaworthy packed in individual
export crates/ wooden cases which will not be returned.

The circuit interrupting device, control unit, and voltage transformer shall be packed separately. The
control unit package must be rainproof.

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

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

treated with wood preservative.
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C2 Material and packing data shall be submitted with the bid

2a

2b

2¢

2d

2e

2f

2g

2h

The bidder has to submit the following data and details of automatic circuit reclosers and accessories.

Critical documents of the proposed automatic circuit reclosers (See page 24 of 24)

Technical data of the automatic circuit reclosers and accessories

(Vide Pages 21 of 24 to 23 of 24)
Catalogue of the automatic circuit reclosers
Specifications of materials used for the component parts of the automatic circuit reclosers

Details and/or drawings with dimensions and tolerances in mm of:

- Circuit interrupting device

- Control unit

- Voltage transformer

- Interconnecting control cables, states length per set, size and number of cores
- Operating mechanism and control schematic diagrams

- Battery and charger

Details of the installation, operation, and maintenance instructions
Time/current characteristic curves of phase and ground fault protection
List of routine tests

Packing details

Packing method (shown by drawing(s), and describe packing materials)
Number of units, pieces, or sets 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
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Technical data of the automatic circuit reclosers and accessories

Descriptions

Proposed data

Manufacture and country of origin
Type or model

Applied standard, publication number and year

Rated voltage kV
Rated frequency Hz
Rated continuous current A
Rated symmetrical interrupting current kA r.m.s.
Rated power frequency withstand voltage, dry, 1 minute kV r.m.s.
Rated power frequency withstand voltage, wet, 10 seconds kV r.m.s.
Rated impulse withstand voltage (BIL) kV peak
Minimum creepage distance of bushing or supporting insulator, from live mm
part to ground
Technical data of circuit interrupting device

Descriptions Proposed data
Manufacture and country of origin
Type or model
Applied standard, publication number and year
Interrupting medium -
Insulation material
External insulation material
Operating mechanism -
Expected life of operating mechanism times
Recommended inspection schedule of operating mechanism -
Guaranteed contact life in term of number of operation -
Total weight kg
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Technical data of bushing current transformer

Descriptions

Proposed data

Manufacture and country of origin
Type or model

Applied standard, publication number and year

Current transformer ratio

Rated burden VA
Technical data of voltage transformer
Description Proposed data
Manufacture and country of origin
Type or model
Applied standard, publication number and year
Standard -
Rated frequency Hz
Type -
Rated primary voltage A%
Rated secondary voltage \%
Rated output VA
Voltage factor -
Voltage regulation %
Rated power frequency withstand voltage, 1-minute
- primary winding kV r.m.s.
- secondary winding kV r.m.s.
Rated impulse withstand voltage at primary winding kV peak
Creepage distance of bushing, from live part to ground mm
Total weight kg
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Technical data of control unit

Descriptions Proposed data

Manufacture and country of origin
Type or model

Applied standard, publication number and year

Protecting functions
- Inverse time phase/ ground overcurrent protection -
- Instantaneous phase/ ground overcurrent protection -
- Negative sequence overcurrent protection -
- Sensitive earth fault (SEF) -
- Directional blocking (forward/reverse) for phase and ground protection -
- Synchronizing checking or live load blocking for closing -
- Cold load pickup protection -
- Over/under frequency protection -
- Opver/under voltage protection -

- Bushing configuration setting (ABC/CBA) (Software or Hardware) -

Time-current curve number (to be attached)

Phase fault minimum trip level A

Ground fault minimum trip level A

Standard inverse time curve setting -

User defined curves curves

Auto-reclosing shots

Reclosing interval time

- first interval second
- second & third intervals second
Reset delay time (counted from successful reclosed) second




PROVINCIAL ELECTRICITY AUTHORITY

Tl TECHNICAL SPECIFICATION DIVISION

SOLID DIELECTRIC THREE-PHASE AUTOMATIC RECLOSERS FOR 22 kV AND 33 kV 50 Hz DISTRIBUTION SYSTEM

Specification No.: RPRO-HQ-N13.-001/2565 Approved date: 01 /08 / 2565 Rev. No.: 1 Form No. - Page 24 of 24

Critical documents of the proposed automatic circuit reclosers

shall be submitted with the bid for each item offered:

Proposed technical Reference document
Required technical document
document (page/folder)
Reference lists showing manufacturer’s experience or
PEA’s approval letter (See 1C.10) Q) ves 9 xo
Type test reports with detail of the testing
laboratories/institutes or manufacturer’s experience
(more than twenty (20) years)of (See 1d.1):
- The reclosers Q ves O ~o
- The voltage transformer O ves O ~o
Technical data of automatic circuit reclosers O ves Q ~o
Catalogue of the automatic circuit reclosers O ves Q ~o
Specifications of materials used for the component
parts of the automatic circuit reclosers 9 vEs 0 ro
Details and/or drawings with dimensions and
tolerances in mm of :
- Circuit interrupting device O ves O ~o
- Control unit O ves O ~o
- Voltage transformer O ves Q0 ~o
- Interconnecting control cables, states length per O ves O ~o
set, size and number of cores
- Operating mechanism and control schematic D YES D NO
diagrams
- Battery and charger O vEs d ~o
Woﬁnm .ow the installation, operation, and maintenance 0 VES 0 NO
nstructions
Time/current characteristic curves of phase and
ground fault protection Q) ves 0 ~o
List of routine tests O ves Q ~o
Packing details O ves Q0 o
Note:

The bidders who do not submit all critical documents mentioned in the above table with the bid will be rejected.
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C3 Schedule of detailed requirement
Invitation to Bid No.:
PEA
Item Material Quantity Description
No.
1 1040080004 1.1 __ set(s) Three-phase automatic circuit reclosers, solid dielectric
insulation outdoor type.
Rated voltage 124 kV
Rated continuous current : not less than 630 A
Rated symmetrical
interrupting current : not less than 12,000 A rms
Rated impulse withstand : not less than 125 kV peak
voltage (BIL)
Complete with mounting frame, single-pole type, see Drawing No. SA2-
015/58007 and SA2-015/58008
1040080302 1.2 ___ set(s) Control unit with interconnecting control cable, software (for
setting, monitoring, event data retrieving, and control), schematic
diagram and accessories.
1040073015 1.3 ___ set(s) Voltage transformer
2 - Spare parts, optional accessories, and special tools for the reclosers in Item 1.

2.1 _____set(s) Spare control unit.

2.2 _____ set(s) Spare interrupting module.

2.3 _____ set(s) Spare magnetic actuator, or solenoid.

2.4 _____ pcs. Spare control fuse for the control unit.

2.5 ___ lot(s) Other recommended spare parts for two-year operation
(Give details).

2.6 __ set(s) Control tester, completely self-contained, including all
necessary metering and interconnecting cables, for testing the control
unit.

2.7 _____lot(s) Optional accessories (Give details).

3 - lot(s) | Recommended special tools, for installation of Item 1(Give details).
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C3 Schedule of detailed requirement
Invitation to Bid No.:
PEA
Item Material Quantity Description
No.
4 1040080103 4.1 _____ set(s) Three-phase automatic circuit recloser, solid dielectric
insulation outdoor type.
Rated voltage 136 kV
Rated continuous current : not less than 630 A
Rated symmetrical
Interrupting current : not less than 12,000 A rms
Rated impulse withstand : not less than 150 kV peak
voltage (BIL)
Complete with mounting frame, single-pole type, see Drawing No. SA2-
015/58007 and SA2-015/58008
1040080302 4.2 _____ set(s) Control unit with interconnecting control cable, software (for
setting, monitoring, event data retrieving, and control), schematic
diagram and accessories.
1040073016 43 __ set(s) Voltage transformer.
5 - Spare parts, optional accessories, and special tools for the reclosers in Item 4.

5.1 _____set(s) Spare control unit.

5.2 ___ set(s) Spare interrupting module.

5.3 ___ set(s) Spare magnetic actuator, or solenoid.

5.4 _____ pcs. Spare control fuse for the control unit.

5.5 ___ lot(s) Other recommended spare parts for two-year operation
(Give details).

5.6 __ set(s) Control tester, completely self-contained, including all
necessary metering and interconnecting cables, for testing the control
unit.

5.7 ____lot(s) Optional accessories (Give details).

6 - lot(s) | Recommended special tools, for installation of Ttem 4 (Give details).

Note :
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Page 3 of 4
: SOLID DIELECTRIC THREE-PHASE AUTOMATIC RECLOSERS FOR 22 kV AND 33 kV 50 Hz DISTRIBUTION SYSTEM 8

C3 Schedule of detailed requirement

Invitation to Bid No.:
PEA

Item Material Quantity Description
No.

1. Enclosed Drawing No. SA2-015/58007, SA2-015/58008, SB1-015/60002
and Table of thickness of zinc coating.

2. For each item offered, the bidder has to quoted the unit cost.

3. Bidders have to offer recommended spare parts, optional accessories and
special tools with a list of quantities and their itemized prices, if any; the
Authority reserves the right to purchase them by some or all of items, to
adjust their quantities, or to cancel them. Evaluation and comparison of bid
price shall be of main Item only (reclosers).

4. PEA will consider to suspend the purchasing of the reclosers having failure
records (due to the quality of materials, design, assembly or production),
during two (2) years from the date of issuance of the notice of acceptance,
exceeding the ceiling percentage/numbers computed from each Contract as
follows:

- Circuit interrupting device : two (2) percents per Contract or two (2)
sets (total number less than 100 sets).

- Voltage transformer and/or Control unit : five (5) percents per Contract or
five (5) sets (total number less than 100 sets).

The such reclosers can not be proposed for the Bid until the recloser’s

manufacturer clarify and submit the verification and the quality

improvement process to PEA for acceptance.
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C3 Schedule of detailed requirement

Invitation to Bid No.:
PEA

Item Material Quantity Description
No.
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Specification No. RPRO-HQ-n1J3.-001/2565 : SOLID DIELECTRIC THREE-PHASE AUTOMATIC RECLOSERS FOR 22 kV AND 33 kV 50 Hz DISTRIBUTION SYSTEM Page 1 of 9
C4 Price schedule Manufacturer :
Invitation to Bid No. Country of origin :
Trade-mark :
PEA Unit Cost Total Cost
Item Material Catalogue Description Quantity (See deitflils (See de.tzfils
No. No. & conditions & conditions
attached) attached)
1 1040080004 1.1 Three-phase automatic circuit reclosers, solid dielectric insulation, 258 set(s) LEAUDIIANIUSEUU e-GP
outdoor type.
Rated voltage . 24 kv
Rated continuous current Y A
Rated symmetrical interrupting current Y A rms
Rated impulse withstand voltage (BIL) ~ : ] kV peak
Complete with mounting frame, single-pole type, see Drawing No.
SA2-015/58007 and SA2-015/58008
1040080302 1.2 Control unit with interconnecting control cable, software (for setting, set(s)
monitoring, event data retrieving, and control), schematic diagram and
accessories.
1040073015 1.3 Voltage transformer set(s)
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PROVINCIAL ELECTRICITY AUTHORITY

F
Specification No. RPRO-HQ-n1J3.-001/2565 : SOLID DIELECTRIC THREE-PHASE AUTOMATIC RECLOSERS FOR 22 kV AND 33 kV 50 Hz DISTRIBUTION SYSTEM Page 2 of 9
C4 Price schedule Manufacturer :
Invitation to Bid No. Country of origin :
Trade-mark :
PEA Unit Cost Total Cost
Item | Material Catalogue Description Quantity (See dfiti’lils (See de.tzfils
No. No. & conditions & conditions
attached) attached)
2 - Spare parts, optional accessories, and special tools for the reclosers in Item 1.
2.1 Spare control unit. set(s)
2.2 Spare interrupting module. set(s)
2.3 Spare magnetic actuator or solenoid.. set(s)
2.4 Spare control fuse for the control unit. pcs.
2.5 Other recommended spare parts for two-year operation (Give details). lot(s)
Lo
e
T
A
S
2.6 Control tester, completely self-contained, including all necessary set(s)

metering and interconnecting cables, for testing the control unit.
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PROVINCIAL ELECTRICITY AUTHORITY

Specification No. RPRO-HQ-N13.-001/2565 : SOLID DIELECTRIC THREE-PHASE AUTOMATIC RECLOSERS FOR 22 kV AND 33 kV 50 Hz DISTRIBUTION SYSTEM Page 3 of 9
C4 Price schedule Manufacturer :
Invitation to Bid No. Country of origin :
Trade-mark :
PEA Unit Cost Total Cost
. . (See details (See details
Item Material Catalogue Description Quantity » -
& conditions & conditions
No. No.
attached) attached)
2.7 Optional accessories (Give details). lot(s)
|
e
K T
T
S
3 - Recommended special tools, for installation of Item 1(Give details). lot(s)

3.1
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PROVINCIAL ELECTRICITY AUTHORITY

F
Specification No. RPRO-HQ-n1J3.-001/2565 : SOLID DIELECTRIC THREE-PHASE AUTOMATIC RECLOSERS FOR 22 kV AND 33 kV 50 Hz DISTRIBUTION SYSTEM Page 4 of 9
C4 Price schedule Manufacturer :
Invitation to Bid No. Country of origin :
Trade-mark :
PEA Unit Cost Total Cost
Item Material Catalogue Description Quantity (See deitflils (See de.tzfils
No. No. & conditions & conditions
attached) attached)
4 1040080103 4.1 Three-phase automatic circuit recloser, solid dielectric insulation, 45 set(s) |gunsianluszuu e-GP
outdoor type.
Rated voltage : 36 kv
Rated continuous current Y A
Rated symmetrical interrupting current — : . A rms
Rated impulse withstand voltage (BIL)  : ] kV peak
Complete with mounting frame, single-pole type, see Drawing No.
SA2-015/58007 and SA2-015/58008
1040080302 42 Control unit with interconnecting control cable, software (for setting, set(s)
monitoring, event data retrieving, and control), schematic diagram and
accessories.
1040073016 4.3 Voltage transformer. set(s)
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PROVINCIAL ELECTRICITY AUTHORITY

F
Specification No. RPRO-HQ-n1J3.-001/2565 : SOLID DIELECTRIC THREE-PHASE AUTOMATIC RECLOSERS FOR 22 kV AND 33 kV 50 Hz DISTRIBUTION SYSTEM PageSof 9
C4 Price schedule Manufacturer :
Invitation to Bid No. Country of origin :
Trade-mark :
PEA Unit Cost Total Cost
Item | Material Catalogue Description Quantity (See dfiti’lils (See de.tzfils
No. No. & conditions & conditions
attached) attached)
5 - Spare parts, optional accessories, and special tools for the reclosers in Item 4.
5.1 Spare control unit. set(s)
5.2 Spare interrupting module. set(s)
5.3 Spare magnetic actuator or solenoid.. set(s)
5.4 Spare control fuse for the control unit. pcs.
5.5 Other recommended spare parts for two-year operation (Give details). lot(s)
Lo
e
T
A
S
5.6 Control tester, completely self-contained, including all necessary set(s)

metering and interconnecting cables, for testing the control unit.
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Specification No. RPRO-HQ-N15.-001/2565 : SOLID DIELECTRIC THREE-PHASE AUTOMATIC RECLOSERS FOR 22 kV AND 33 kV 50 Hz DISTRIBUTION SYSTEM

Page 6 of 9
C4 Price schedule Manufacturer :
Invitation to Bid No. Country of origin :
Trade-mark :
PEA Unit Cost Total Cost
Item | Material Catalogue Description Quantity (See dfiti’lils (See de.tzfils
No. No. & conditions & conditions
attached) attached)
- 5.7 Optional accessories (Give details). lot(s)
Lo
e
K T
A
S
6 - Recommended special tools, for installation of Item 4 (Give details). lot(s)
T R
0.
6.3
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Specification No. RPRO-HQ-N13.-001/2565 : SOLID DIELECTRIC THREE-PHASE AUTOMATIC RECLOSERS FOR 22 kV AND 33 kV 50 Hz DISTRIBUTION SYSTEM Page 7 of 9
C4 Price schedule Manufacturer :
Invitation to Bid No. Country of origin :
Trade-mark :
PEA Unit Cost Total Cost
. . (See details (See details
Item Material Catalogue Description Quantity » -
& conditions & conditions
No. No.
attached) attached)

Note :

1. Enclosed Drawing No. SA2-015/58007, SA2-015/58008, SBI-
015/60002 and Table of thickness of zinc coating.

2. For each item offered, the bidder has to quoted the unit cost.

3. Bidders have to offer recommended spare parts, optional accessories
and special tools with a list of quantities and their itemized prices, if any;
the Authority reserves the right to purchase them by some or all of items, to
adjust their quantities, or to cancel them. Evaluation and comparison of bid
price shall be of main Item only (reclosers).

4. PEA will consider to suspend the purchasing of the reclosers having
failure records (due to the quality of materials, design, assembly or
production), during two (2) years from the date of issuance of the notice of
acceptance, exceeding the ceiling percentage/numbers computed from each
Contract as follows:

- Circuit interrupting device : two (2) percents per Contract or two (2)

sets (total number less than 100 sets).
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Specification No. RPRO-HQ-N13.-001/2565 : SOLID DIELECTRIC THREE-PHASE AUTOMATIC RECLOSERS FOR 22 kV AND 33 kV 50 Hz DISTRIBUTION SYSTEM Page 8 of 9
C4 Price schedule Manufacturer :
Invitation to Bid No. Country of origin :
Trade-mark :
PEA Unit Cost Total Cost
. . (See details (See details
Item Material Catalogue Description Quantity » -
& conditions & conditions
No. No.
attached) attached)

- Voltage transformer and/or Control unit : five (5) percents per Contract
or five (5) sets (total number less than 100 sets).

The such reclosers can not be proposed for the Bid until the recloser’s
manufacturer clarify and submit the verification and the quality

improvement process to PEA for acceptance.
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swnserlvatiandt 10 Dudeudlfivszmauszninsan
6. nvia. wwlifinnsaniadonananuantasiuas uiiegssninenssuiunisuiuls
AMATNYDY NUA.
7. noln. aglilfansundatewagainudn fasiuasjuiideogluszuinnisudly
Usuugmienaaeunanmlunszuiunsngaaiues nln. iMneeaenssun1sngie
Sutagladiudlihnauluudluiuusenmunin
8. nvin. azlsifsandatewanuanSosiuas uiise Rlkunisnsnsures avin.
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Specification No. RPRO-HQ-N13.-001/2565 : SOLID DIELECTRIC THREE-PHASE AUTOMATIC RECLOSERS FOR 22 kV AND 33 kV 50 Hz DISTRIBUTION SYSTEM Page 9 of 9
C4 Price schedule Manufacturer :
Invitation to Bid No. Country of origin :
Trade-mark :
PEA Unit Cost Total Cost
. . (See details (See details
Item Material Catalogue Description Quantity » -
& conditions & conditions
No. No.
attached) attached)
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C4 Price schedule Manufacturer :
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Attachment No.1

Testing Procedure for Distribution

Management System Interface



Testing Procedure for Distribution Management System Interface

1. Testing for DNP 3.0 Interface

a. Objective: For improved communication protocol of LRC Supplier.
Follow by Configuration Fig. 1

At System Management Center (SMC) Building in PEA Head Office.

a. Objective: For improved System Performance in the Field (including Communication Equipment)

Follow by Configuration Fig. 2 and/or Configuration Fig.3

At Area Distribution Dispatching Center Building (1 ADDC in DDC.1 Project

and/or 1 ADDC in DDC.2 Project)

RS-232 DESCRIPTION RS-232 DB25 SIGNAL DIRECTION SEE
CIRCUIT PIN NOTE

Protective Ground AA 1 - 1
Signal Ground AB 7 -

Transmitted Data BA 2 Out to DCE

Received Data BB 3 In from DCE

Request To Send CA 4 Out to DCE

Clear To Send CB 5 In from DCE

Data Set Ready CcC 6 In from DCE

Data Terminal Ready CD 20 Out to DCE

Received Line Signal Detect (DCD) CF 8 In from DCE

Transmit Signal Element Timing (DTE) DA 24 Out to DCE

Transmit Signal Element Timing (DCE) DB 15 In from DCE

Receiver Signal Element Timing DD 17 In from DCE

Note 1: DB25 connector pin 1 is connected to the DB25 connector body shell and to the metal enclosure
Note 2: DB25 connector is male type connector

Remarks: DCD = Data Carrier Detector, DTE = Data Terminal Equipment, DCE = Data Circuit-terminating Equipment



Detailed for Connector at Telecontrol Gateway — Slave Unit (TCG-SU)

RS-232 DESCRIPTION RS-232 RJ-45 SIGNAL DIRECTION SEE
CIRCUIT PIN NOTE

Protective Ground AA -

Signal Ground AB 3 -

Transmitted Data BA 4 Out to DCE

Received Data BB 5 In from DCE

Request To Send CA

Clear To Send CB

Data Set Ready CcC

Data Terminal Ready CD

Received Line Signal Detect (DCD) CF

Transmit Signal Element Timing (DTE) DA

Transmit Signal Element Timing (DCE) DB

Receiver Signal Element Timing DD

Remarks: DCD = Data Carrier Detector, DTE = Data Terminal Equipment, DCE = Data Circuit-terminating Equipment



Configuration for Preliminary Fig. 1
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DDC's MMI

VME

DAC NODE

Bidder's demonstration equipments.

A

Break-out Box (BOB) F d .
Simulation tools
PC or Notebook o

several

GPS CLOCK DNP 3.0 Pmm inputioutput
P ‘”’e
Two RS-232 Cables minimum 10

such as Digital,
Note : 1. Only 220 Vac Power Supply are available in the demonstration room feet — Analog and
2. BOB is DB25-Male RS-232. (more detail are attached herein) Command

DESCRIPTION
LRC Controller

The demonstration configuration for RCS Interfacing

Remark: VME = Versa Module Eurocard, DAC = Data Acquisition and Control, MDS = Microwave Data System, GPS = Global Positioning System



Configuration for Preliminary Fig.2
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DAC NODE

Bidder's demanstration equipments.
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Break-out Box (BOB) i -l
simulation

PC or Notebook ua:;: tools

DNP 3.0 Level 2 I~
DS 4710 several
GPS CLOGK / Slave Radio inputfoutput
Dl = X e
— /‘/ Analjser such as Digital,
o ] Analog and
Command
DS 4710
Master Radio LRC Controller
Note 1. Only 220 Vac Power Supply are available in the demonstration room
2.BOB is DB25-Male RS-232. (more detail are altached herein) ——

The demonstration configuration for LRC Interfacing

Remark: VME = Versa Module Eurocard, DAC = Data Acquisition and Control, MDS = Microwave Data System, GPS = Global Positioning System



Configuration for Preliminary Fig.3
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DESCRIPTION

The demonstration configuration for LRC Interfacing




Attachment No.2

Preliminary DMS interfacing Test Reports



I/0 List for FRTU

TYPE :FRTU - LRC

LRC Voltage Level : 22kV
LRC Name (OP_ID)
LRC Ref. Name (Site_ID) :
LRC DNP Adress :
Control Outputs:
Point Name State Terminal Point DMS (DNP Mapping)
Item CODE Panel . — Remark
(up to 50 chars) 1 2 Connection Type Obj Var Qii Class | Address|
FRTU-LRC SCBO echo of
1 S/SNNR-XX LRC Close/Open Command Close Open 12 1 0
FRTU-LRC SCBO request
FRTU-LRC SCBO echo of
2 S/SNNR-XX LRC Reclosing ON/OFF Command On Off 12 1 1
FRTU-LRC SCBO request
FRTU-LRC SCBO echo of
3 S/SNNR-XX LRC Ground Trip Normal/Block Command Normal Block 12 1 2
FRTU-LRC SCBO request
FRTU-LRC SCBO echo of
4 S/SNNR-XX LRC Hot Line Tag ON/OFF Command On Off 12 1 3
FRTU-LRC SCBO request
FRTU-LRC SCBO echo of
6 S/SNNR-XX LRC Group Enable Command GroupA GroupB 12 1 4
FRTU-LRC SCBO request
Analog Points:
Item Point Name Unit Scale Panel Terminal Point DMS (DNP Mapping)
CODE . — Remark
(up to 50 chars) Actual Data Raw Data Connection Type Obj Var Qii | Class |Address
1 S/SNNR-XX LRC Current Phase A A 0-600 0-600 FRTU-LRC Al 32 2 17,28 2 0
2 S/SNNR-XX LRC Current Phase B A 0-600 0-600 FRTU-LRC Al 32 2 17,28 2 1
3 S/SNNR-XX LRC Current Phase C A 0-600 0-600 FRTU-LRC Al 32 2 17,28 2 2
4 S/SNNR-XX LRC Fault Current Phase A A 0-12000 0-12000 FRTU-LRC Al 32 2 17,28 1 3
5 S/SNNR-XX LRC Fault Current Phase B A 0-12000 0-12000 FRTU-LRC Al 32 2 17,28 1 4
6 S/SNNR-XX LRC Fault Current Phase C A 0-12000 0-12000 FRTU-LRC Al 32 2 17,28 1 5
7 S/SNNR-XX LRC Voltage Phase A-B kV 0-40 0-4000 FRTU-LRC Al 32 2 17,28 2 6
8 S/SNNR-XX LRC Voltage Phase B-C kV 0-40 0-4000 FRTU-LRC Al 32 2 17,28 2 7
9 S/SNNR-XX LRC Voltage Phase C-A kV 0-40 0-4000 FRTU-LRC Al 32 2 17,28 2 8
10 S/SNNR-XX LRC Active Power MW -32.767-+32.767 | -32767-32767 FRTU-LRC Al 32 2 17,28 2 9
11 S/SNNR-XX LRC Reactive Power MVAR -32.767-+32.767 | -32767-32767 FRTU-LRC Al 32 2 17,28 2 10
12 S/SNNR-XX LRC Power Factor % -100-+100 -10000-10000 FRTU-LRC Al 32 2 17,28 2 11
13 S/SNNR-XX LRC Operation counter Time 0-10000 0-10000 FRTU-LRC Al 32 2 17,28 2 12
SISNNR-XX

S/S : Substation Code, NN : Feeder No., R : Recloser, XX : Recloser No. of Feeder

SCBO = Output Command (Select-Check back-Before-Operate) , DOP = Output Command (Direct operate)

Al = Analog input (Measurement)

DI = Regular point (Digital input without time tag) , SOE = MCD point (Digital input with time tag)

Note : The Meaning of Descriptor is before"/" is state "1" after "/" is state "0" for binary point; first line is state "0,1" second line is state "1,0" for ternary point.




Status Points:

Point Name State Panel Terminal Point DMS (DNP Mapping) Remark
Item CODE
(up to 50 chars) 0 1 2 3 Connection | Type Obj Var Qii Class | Address

S/SNNR-XX FRTU-LRC SOE 2 2 17,28 1 0
1 LRC Recloser Status Undefine Close Open Fault

S/SNNR-XX FRTU-LRC SOE 2 2 17,28 1 1

S/SNNR-XX FRTU-LRC DI 2 1 17,28 1 2
2 |—————————{LRC Control Mode Undefine Remote Local Fault

S/SNNR-XX FRTU-LRC DI 2 1 17,28 1 3
3 S/SNNR-XX LRC Power Status Normal Alarm FRTU-LRC DI 2 1 17,28 1 4
4 S/SNNR-XX LRC Recloser Malfunction Normal Alarm FRTU-LRC DI 2 1 17,28 1 5
5 S/SNNR-XX LRC Encloser Door Open Normal Alarm FRTU-LRC DI 2 1 17,28 1 6
6 S/SNNR-XX LRC Ground Trip Block Status Normal Block FRTU-LRC DI 2 1 17,28 1 7
7 S/SNNR-XX LRC Reclosing On/Off Status On Off FRTU-LRC DI 2 1 17,28 1 8
8 S/SNNR-XX LRC AR Operate Status Normal Operate FRTU-LRC SOE 2 2 17,28 1 9
9 S/SNNR-XX LRC AR Lockout Status Normal Lockout FRTU-LRC SOE 2 2 17,28 1 10
10 S/SNNR-XX LRC Phase A Fault Detect Normal Trip FRTU-LRC SOE 2 2 17,28 1 11
11 S/SNNR-XX LRC Phase B Fault Detect Normal Trip FRTU-LRC SOE 2 2 17,28 1 12
12 S/SNNR-XX LRC Phase C Fault Detect Normal Trip FRTU-LRC SOE 2 2 17,28 1 13
13 S/SNNR-XX LRC Earth Fault Detect Normal Trip FRTU-LRC SOE 2 2 17,29 1 14
14 S/SNNR-XX LRC Protection Group B Trip Normal Trip FRTU-LRC SOE 2 2 17,28 1 15
15 S/SNNR-XX LRC Voltage Sensor Normal Fail FRTU-LRC DI 2 1 17,28 1 16
16 S/SNNR-XX LRC Battery Voltage Indicator Normal Fail FRTU-LRC DI 2 1 17,28 3 17
17 S/SNNR-XX LRC Hot Line Tag On/OfT Status On Off FRTU-LRC DI 2 1 17,28 1 18
18 S/SNNR-XX LRC Recloser Group Setting GroupA GroupB FRTU-LRC DI 2 1 17,28 1 19

SISNNR-XX

S/S : Substation Code, NN : Feeder No., R : Recloser, XX : Recloser No. of Feeder

SCBO = Output Command (Select-Check back-Before-Operate) , DOP = Output Command (Direct operate)

AT = Analog input (Measurement)

DI = Regular point (Digital input without time tag) , SOE = MCD point (Digital input with time tag)

Note : The Meaning of Descriptor is before"/" is state "1" after "/" is state "0" for binary point; first line is state "0,1" second line is state "1,0" for ternary point.




DNP3.0 Protocol Testing Check List

Date :
Place :
RTU Type :
LRC Controll Unit Manufacturer : Model :

Firmware Version :

Functional Check Detail

Result

Comments

1. Digital Input
- Single bit (binary without time (DI) / binary with time (SOE))
- Double bit (binary without time (DI) / binary with time (SOE))
2. Digital Output (Command Control)
- Select-Check back-Before-Operate (SCBO)
- Control Related Status Codes (i.e. code 0,2,7,12)
3. Analog Input
- 16 bit analog without time
4. Class Scan
- Class 1 (DI with Unsolicited)
- Class 2 (Analog)
- Class 3 (DI without Unsolicited)
5. Time and Date Facility
-GMT and Local Time Configuration(Local at Panel , GMT to SCADA)
- Write Date and Time from SCADA/DMS
- Time diff
6. Buffer Sending
- SOE Buffer (512 events)
7. Flag information
- Online / Offline
8. Internal Indication
- Restart flag
- Overflow
- Need Time
8. DNP Mapping and configuration
Digital Input
- Class assignment
- Point Type (with/without tiime)
Digital Output (Command Type)
- SCBO
Analog Input
- Class assignment
- Scaling
- Deadband

olicited or retry Configuration

- Number of retries

- Retry delay time

10. Communications Configuration

- Baud Rate 300 - 19,200 bps

- Via Radio (Delay time, DCD, CTS, RTS, Collision)

- IP port Configuration (in case of DNP3 over IP Testing )
- Diagnostic Port

11. Fail Safe Design

Remark :

-"/" =Yes,"x"=No,"--"=Not be tested

- This is LRC - SCADA /DMS interface test , not included accuracy of analogue and full function test.

- Site Routine Test of the first LRC must be exercised before in service.

Provincial Electricity Authority (Thailand)

Page 1/2




DNP3.0

Protocol Testing Check List

Date :

Place :

RTU Type

LRC Controll Unit Manufacturer :

Model :

Firmware Version :

Comment / Recommend :

TESTED BY :

SIGNATURE :

COMPANY NAME :

DATE :

WITNESS BY :

SIGNATURE :

COMPANY NAME :

DATE :

WITNESS BY :

SIGNATURE :

COMPANY NAME :

DATE :

Provincial Electricity Authority (Thailand)
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