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A3 2 Wanngugunsalluaniflvia
adu | sva Fonendange sr8azIdn
1 AC AC Board punsniRelweasAILAUNSLARAY
2 AS Air Insulated Switchgear guniniUeanuuazdnneunuIueINe
3 BA Battery aunsiduaziiuUszy
4 BC Battery Charger wa el sAIUANNSEUAN S
5 CA Capacitor Bank Fiudssguazaunsaiuszneu
6 CB Circuit Breaker AUNIIARMDUUAZAANTLUATANDS
T CG Compact Switchgear gunsnitaanuuasdpmounuunseyinia
8 CP Control Panel arsvauneluantillwih
9 cT Current Transformer nilauainse i
10 DC DC Board gunsaislwsesmuaunsTuanss
11 DS Disconnecting Switch UNsIARaY WsaAuIINNTY 33 KV
12 ES Earthing Switch AUNINIFDARIU
13 GS Gas Insulated Switchgear gunaniUaaiuuazdnnounuiuuia SF
14 ie) Joint gasipanoiada WsIduINNIT 33 KV
15 LA Lightning Arrester AUAAWEY WSaAuLINNTA 33 kY
16 LS Load Break Switch gunIndrnounszudlvian
17 NR Neutral Ground Resistor AMINUN RS URDAIAY
18 oL On Load Tap Changer ﬁmLU?ﬁ'auLLﬁUU%’Uusaﬁu@uaa Power
Transformer
19 PP Protection Panel prvAugUnsnilasiuneluaniln
20 PT Potential Transformer wiauUau sy
21 RL Relay Siad
22 ™ Terminator gaseUawaeala wIaannndl 33 kv
23 TP Power Transformer wilputadlwilhiaa
24 TS Transformer Service wisuUadlwduvasinglwluasn il
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A31aR 3 Wegngugunsailuszuuaun
anu|  sWd Fonmwdangu swazden
BP | Bay and Process Level yapUnsalsEUY SCPS Aaasalusedy Bay Level uag
Equipment of SCPS Process Level 16 A Indoor Cabinet, Enclosures,
Qutdoor Cabinet Enclosures with/without Air
Conditioner
2 BU | IED Bay Control Unit gagunsniarunuLazdeaiu (Substation Control And
Protection System : SCPS) 91 iawiinvi Sudadaynyind
#199 9ngunsainsluanifliiiiiosnsaruey
3 CM | Central Processing Module yagunsalszuy CSCS Aviwindiidugudnandlunis
(CPM) of CSCS Uszarana 1iusausindayasieg 990 DIM ifisugiu
varvesgUnanilusyuudanisgruteya I
finsiodeansiuszuy SCADA/DMS viaguedansanlvl
4 CO | Connector and Accessory of | yagunsafszuu CSCS Avhminivi susadiynynminag
S¢S ngunsaineluannilni indaym DIM saudsgunsal
fifoureyn DIM, CPM uaz LUIidetudalinn
duannsmiheusuiuliegsiissuy
5 DI | Distribution /O Module (DIM) of | yagunsalszuy CSCS ivmthiisudadyannmigg 30
CSCS aunsalasluan il diseaniseus
6 DR | Digital Fault Recorder YA UNsaisEUY SCPS ivutifinsaaduuaztudin
annnlwiuaranudanssavasssuuldiinaglu
aniilvivl
7 FE | Feeder Communication Unit | aunsaideansiivihmihliudaiudedoyasewinaszuy
SCADA fiugunsaimiunuszezlng (Remote Terminal
Unit: RTU) Tn@ndaagugrun
8 FR | Feeder Remote Terminal Unit | aunsalmvauszeylnaluszuudimie
LU | Local User Interface (LUD of | yagunsalseuy CSCS iminiiadedoarsuanina
CSCS uagTudsdeseninagn CPM Augldiu
10 | MA |Feeder Communication Master | gunsafdeansivimiiidudanansiudadoyasewing
Unit S¥UU SCADA fivgunsalmiuauszuulng (Remote
Terminal Unit: RTU) Tneviwinfisudedosaanngunsed
AruANIzEElnaud 24 3m olug Communication
Backbone Aad 1a¢/mudrinarunisiui naanii
T wieaomudivaassnmsdug visonvu (Huila)
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ffu|  swd Fanmwdainge SUAZIDEN
11 | MU | Merging Unit/smart [/O yagUNIRlsEuy SCPS Avimiihiiuwdasdtygnounden
ngunsel CTAT udyyufsneaiil gl iy
gunsel IEDs uaz/mIsyagunsalszuy SCPS Yimiind
Fudadngrunaeg veaguniainigluanidlii g
ApaMsAIuANlusYAY Process Level
12 | NW | Network Equipment of SCPS | ymaunsal SCPS # Wil 13 euseseninegunsal
aelusyuy SCPS Whdmeiusthaiussuunssidouso
durnneg anngunsalneluaadinvdndsiedy
Lﬁalﬁ‘iqnd'mmm‘mﬁ’uwuémﬁ’u"lﬁathqvﬂuszuu
13 PB | IED Protective Relay and Bay | yngunsaiszuu SCPS ﬁﬁwﬁwﬁtﬂuqﬂmn&ﬂmﬁuuaz
Control Unit Sudadynnmneg 91ngunaaineluaniidlvii i
aoamsmuaulugUnsaliufisniu
14 | PR | IED Protective Relay yagunsalszuy SCPS Aivimiilugunsniloaiy
15 | s | station Level Equipment of | 4mguUnsniszuy SCPS AAnsaldaulusedy Station
SCPS Level imihiidanisseuusahaifvosaadliia was
L‘ﬁ'lanm'a‘ﬁ'ay‘aﬂmuwuu SCADA L@ ' Engineering
Workstation (EWS), Station Level Operator Interface
(SLOI), Time Synchronization Server with GPS
receiver, SCADA Gateway, Network Management,
SCPS Software and licenses, SCPS System W 8 ¥
Indoor Cabinet Enclosures
ansnafl 4 Wemngugunsalszuusmingiuazanuds
AU | THE Fomwdangw SNUAZIDYA
1 AB | Air Break Switch 115 kv gunsaiimeaulusEuuagd
2 AM | Automatic Transfer Switch (ATS) gUNTOIN LR IR
3 AU Automatic Transfer Switch Control ﬁquu Automatic Transfer Switch
Cabinet
4 AV | Automatic Voltage Regulator (AVR) gUnsaIUSULs UL
5 cC Capacitor Switch Control Cabinet '{'fﬂ'mﬂu Capacitor Switch
6 CH | Circuit Switcher Charger Cabinet Auvasdsli Circuit Switcher
7 Cl | Circuit Switcher punsalleaiunaginmoulusyuuaues
8 Gl Circuit Switcher Relay Cabinet ﬁ Relay Circuit Switcher
9 CR Recloser Control Cabinet m;’muqu Recloser
10 cu Circuit Switcher Control Cabinet ﬁﬂ')‘tlﬂll Circuit Switcher
14 vV | Combined Current and Voltage | nilautasnszuauazusasuluszuvarsdaly VT
Transformer d1u 115 kV Circuit Switcher
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adu | e Jonmwndangw suazdn
12 | cw | Capacitor Switch gunsniandu Capacitor
13 JO | Joint yaspaplada WsauIINAIT 33 kv
14 LA | Lightning Arrester AUAITIRY L5IAUNINNTY 33 KV
15 Le Load Break Switch Control Cabinet ﬁm‘uqu Load Break Switch
16 | OL |On Load Tap Changer yanAouufiuliuussiunas AVR
17 PT Potential Transformer RUBLUAIUNTIAY
18 | RC | Recloser gunsoillosiuazdamauluszuuiming
19 RU | Ring Main Unit adntifesdmsvanylanu
20 SE Sectionalizing Switch gunsaidinmowluszuuusIgasinauiu Vacuum
3D SFg
21 SS Sectionalizing Switch Control Cabinet m:muau Sectionalizing Switch
22 SV | Step Voltage Regulator (SVR) gunsaiuFunssiuinihaiin 1 wa
23 | SW | Load Break Switch gunInifnepunsELaLvan
24 | TM | Terminator garipUmsanseila WswusINNIY 33 kV
25 TR | Distribution Transformer wiaudasszuudmdelai
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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 2 2 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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1c 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 : up to 50 °c
Relative humidity : up to 100 %
Altitude : up to 1,000 m above sea level

Each set of reclosers shall be self-controlled device, and consists of:

(1)
(2
(3)
4)
(%)
(6)

Circuit interrupting device,
Control unit,

Voltage transformer,
Interconnecting control cable,
Mounting frame, and

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, | kV r.m.s. not less than 60 not less than 70
dry, 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
Phase fault minimum trip level A 50 to 800
Ground fault minimum trip level A 2510 280
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Requirement
Description
Unit Required data
Standard inverse time curve setting - IEC and IEEE curves
User defined curves curves at least 3
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 mm’)

(9) Position indicator (CLOSE/OPEN)
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1c.3

1c.3.1

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

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

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

(13) 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.

(14) 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).

(15) Event recording. The event recorder shall provide detailed event history data for system

analysis. It shall indicate fault magnitudes.
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1c.3.2

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

(17) Reclosers duty monitoring. The reclosers duty monitor shall provide duty cycle information
which is accessible via the keyboard, data port, or digital communication accessories.

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

(19) 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.

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).
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1c.3.3

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 mmz); 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 Multiple Address Radio System

(MARS) 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 MARS radio communication system.

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 MARS 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.
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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.

1¢.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 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 phase MW 1 Polling Calculated point
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
Total 6 6

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
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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-2S SOE Exception
2 Control Mode status Remote/Local SC-28 DI Exception
3 AC power supply status Normal/Alarm SC-2S DI Exception
4 Recloser malfunction status Normal/Alarm SC-2S DI Exception
5 Enclosure door open status Normal/Alarm SC-28 DI Exception
6 Ground trip blocking status | Normal/Blocked SC-2S 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-2S SOE Exception
11 Phase B fault detected Normal/Trip SC-2S SOE Exception
12 | Phase C fault detected Normal/Trip SC-2S SOE Exception
13 | Earth fault detected Normal/Trip SC-2S SOE Exception
14 | GroupB setting trip status Normal/Trip SC-2S 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-2S DI Polling

18 | Hot line tag status On/Off SC-28 DI Exception

Total 18
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Remark:

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

1¢.3.3.3 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.
Table 6
Typical list of the output points of the control signals
Item Point name Digital Output Control Point Type

1 Close/Open Command 1 SCBO

2 Reclosing On/Off Command 1 SCBO

3 Ground Trip Normal/Block Command 1 SCBO

4 Group Setting Group A/Group B Command 1 SCBO

5 Hot Line Tag On/Off Command 1 SCBO

Total 5
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1c.3.4

1c.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/IEEE 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:

- 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

- Aurrester class : class Il

- Nominal voltage, U, 1 240V AC

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

- Maximum continuous operating voltage, U, (N-G) 1 264V AC

- Nominal discharge surge current, I (8/20 |s) : 20 kA per phase
- Max discharge surge current, I, (8/20 |Ls) 40 kA per phase
- Response time (L-N) : <25ns
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- Response time (N-G) : <100ns
- Voltage protection level, U, (L-N) : Z1.8kV
- Voltage protection level, U, (N-G) . <1.5kV
- Temperature range : -40°Ct070°C
1¢.3.6 Terminal blocks

1c4

1c.5

1c.6

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.

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.

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.
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1c.7

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 mmz).

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 12fé(,5;/° 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.

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.

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).
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1c.8

1c.9

1c.10

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
- 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.
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lc.11
le.11.1

1c.11.2

1c.12

The contractor has to guarantee the quality of the reclosers consisting of circuit interrupting device,
control unit and voltage transformer, for three (3) years from the date of issuance of the notice of

acceptance.

Training

Operation Training

The three (3) days operation training course shall be provided at the Authority’s head office. All
training shall be conducted in English and/or Thai. The objective of this course is to train the
Authority personnel in how to use the reclosers. The Authority intends that the personnel receiving
this training will become operators. The training materials shall include the reclosers user’s manual.
The Authority shall be permitted to reproduce any of the training materials and to tape training
sessions for internal use. The cost of operation training course and material shall be included in the
cost of proposed training course, not in a separate item.

The bidders have to quote recommended training course with their lists of quantities and itemized
prices.

The operation training course will be attended by twelve (12) people.

Maintenance Training

Training is required to prepare the Authority's personnel to assume full responsibility for future
Authority maintenance of the reclosers, including their repair. All training shall be conducted in
English and/or Thai, at Authority head office or at manufacturer. All training material and facilities
including maintenance tools and another 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 Bidders have to quote recommended training course with their lists of quantities and itemized
prices.

The maintenance training will be attended by four (4) people.

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.
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1d
1d.1

Tests and test reports

Type tests

(1)

(2)

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)

() 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

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
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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)

- 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.
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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

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.

1d.2  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
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(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

(¢) Partial discharge measurement

1d.3  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
(2) Five (5) samples, for the supply of more than 100 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 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.

1d.4 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.
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le 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.

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

2a

2b

2¢
2d

2e

2f

2g
2h

2i

Material and packing data shall be submitted with the bid

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 26 of 26)

Technical data of the automatic circuit reclosers and accessories

(Vide Pages 22 of 25 to 24 of 25)
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 rm.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 mm
live 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 A%
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

Type or model

Manufacture and country of origin

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)

= Synchronizing checking or live load blocking for closing
= Cold load pickup protection

= Over/under frequency protection

= Directional blocking (forward/reverse) for phase and ground protection

Time-current curve number (to be attached)

Phase fault minimum trip level

Ground fault minimum trip level

A

Standard inverse time curve setting

User defined curves

curves

Auto-reclosing

shots

Reclosing interval time

-  first interval

-  second & third intervals

second

second

Reset delay time (counted from successful reclosed)

second
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Note: Conditions for documentation and consideration

1. The contractor has to supply documents as follows:

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

specifications of insulating material; and a routine test of the reclosers ( circuit

interrupting device, bushing current transformer, control unit and voltage transformer)

which shall be packed together with each reclosers in English and Thai.

(2) Three (3 ) sets of instruction book and recommendation at which time interval the

reclosers parts required attendance which shall be sent to the Authority, sixty (6 0 )

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

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

2. Prices of spare parts and special tools are also important factors to be considered.

3. Delivery time is one of the important factors to be considered.
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Critical documents of the proposed automatic circuit reclosers

shall be submitted with the bid for each item offered:

Required technical document

Proposed technical

document

Reference document

(page/folder)

Reference lists showing manufacturer’s experience or

PEA’s approval letter (See 1C.10)

O vEs

O ~o

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 O ves O ~o

- The voltage transformer O ves O ~o

Technical data of automatic circuit reclosers Q vEes Q ~o

Catalogue of the automatic circuit reclosers O vEes O ~o

Specifications of materials used for the component

parts of the automatic circuit reclosers D ves H ~o

Details and/or drawings with dimensions and

tolerances in mm of :

- Circuit interrupting device O vEes O ~o

- Control unit O ves O ~o

- Voltage transformer O vEes O ~o

- Interconnecting control cables, states length per O vEes 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

Petalls .of the installation, operation, and maintenance D VES D NO

nstructions

Time/current characteristic curves of phase and

ground fault protection O ves D o

List of routine tests O ves O ~o

Packing details O ves O ~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.: NWAN.NIN.2-U(5A)-004-2564

PEA
Item Material
No.

Quantity

Description

1 1040080004

1040080302

1040073015

2 1040080103

1040080302

1040073016

1.1

1.2

1.3

2.1

2.2

23

_292 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

292 set(s) Control unit with interconnecting control cable, software (for
setting, monitoring, event data retrieving, and control), schematic

diagram and accessories.

292 set(s) Voltage transformer.

_ 67 set(s) Three-phase automatic circuit recloser, solid dielectric
insulation outdoor type.
Rated voltage :36kV
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

_ 67 set(s) Control unit with interconnecting control cable, software (for
setting, monitoring, event data retrieving, and control), schematic

diagram and accessories.

67 set(s) Voltage transfOIMEI.
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C3 Schedule of detailed requirement

Invitation to Bid No.: NWA.NAIN.2-U(5A)-004-2564

PEA
Item Material
No.

Quantity

Description

Note :
1. Enclosed Drawing No. SA2-015/58007, SA2-015/58008, SB1-015/60002

and Table of thickness of zinc coating.

2. 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.

o 1 (%) (%) U U $ U g
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C4 Manufacturer :
Invitation to Bid No. NWA.NAIW.2-U(5A)-004-2564 Country of origin :
Trade-mark :
PEA
Item Material Catalogue Description Quantity
No. No.
1 1040080004 1.1 Three-phase automatic circuit reclosers, solid dielectric insulation, 292 set(s)
outdoor type.
Rated voltage 1 24 kv
Rated continuous current e A
Rated symmetrical interrupting current e 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, 292 set(s)
monitoring, event data retrieving, and control), schematic diagram and
accessories.
1040073015 1.3 Voltage transformer. 292 set(s)
I
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C4 Manufacturer :
Invitation to Bid No. NWA.NIN.2-U(3A)-004-2564 Country of origin :
Trade-mark :
PEA
Item Material Catalogue Description Quantity
No. No.
2 1040080103 21 Three-phase automatic circuit recloser, solid dielectric insulation, 67  set(s)
outdoor type.
Rated voltage ;36 kv
Rated continuous current e A
Rated symmetrical interrupting current e 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 22 Control unit with interconnecting control cable, software (for setting, 67  set(s)
monitoring, event data retrieving, and control), schematic diagram and
accessories.
1040073016 2.3 Voltage transformer. 67  set(s)
I
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Attachment No.1

Testing Procedure for Distribution

Management System Interface

36



Testing Procedure for Distribution Management System Interface

1. Testing for DNP 3.0 Interface

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

c. Location for Testing: At System Management Center (SMC) Building in PEA Head Office.

2. Testing for System Interface

a. Objective: For improved System Performance in the Field (including Communication Equipment)
b. Testing Equipment: Follow by Configuration Fig. 2 and/or Configuration Fig.3

c. Location for Testing: At Area Distribution Dispatching Center Building (1 ADDC in DDC.1 Project

and/or 1 ADDC in DDC.2 Project)

Detailed for Connector at Break-out Box (BOB)

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 CC 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 CC

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

38
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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
9. Unsolicited 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)
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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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ARSUIAANUMUURSY A mSuanua:aiidun JuIRRIIABINNS 6 1030110002
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UGN2SHZTURWANY AMMSUAURINNNA 22 1AT BUNAATNADINIS 6 1020260001
| PREFORMED DEADEND, FOR SAC 22 kV ; SIZE AS REQUIRED 1020260004
11
12
B AmiumshnRISlaRges wa:gunsUBIiY
FOR RECLOSER AND PROTECTIVE EQUIPMENT INSTALLATION
13 | Slaaaidas 22 1A% FHRQUIUUEY WSaNVNBLUAMERNDl NG oNNAA S Y
paulnsallla AgUNSUAIUAN uasfiuaudlaadigasdviuaann {1 ——
SOLID DIELECTRIC INSULATED RECLOSER 22 kV COMPLETE WiTH AUXILARY Voot | 1040080302
TRANSFORMER OR VOLTAGE TRANSFORMER, CONTROL CABLE, REMOTE CONTROL
CABINET AND SINGLE POLE MOUNTING FRAME
14 | dAanindua M 16x250 . AMSUATIADUNGR 12.20 3. 2 1010110203
BOLT, MACHINE, M 16x250 mm FOR 12.20 m CONCRETE POLE
( (33
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" BILL OF MATERIAL
Andu SWAABUA §quau | FaARRaN
ITEM DESCRIPTION REQD | MAT. NO.
i " L o= L a i .
g AMSUNTISARRSIARAIZS UR=gUNSIIUMINY (D)
FOR RECLOSER AND PROTECTIVE EQUIPMENT INSTALLATION (CON'T)
15 | UNUAINALALUY 52x52x4.5 N, § #18 3. UdN. 258 5 1010188100
WASHER, . SQUARE, FLAT, 52x52x4.5 mm, HOLE. #18 mm, TIS 258 ,
16 | UMIUSOAUUURUSY JuIRs=Y 16 3. US ssnvildenuialy wan. 259 1 1010180301
WASHER, LOCK, SPRING, SIZE 16 mm, GENERAL PURPOSE, TIS 259
17 | iAouiuAieos 3 R0 dmSuanuaaiuduy 70-185 RS
i 1 1
CONNECTOR, PARALLEL GROOVE. TRIPLE BOLT, Al , 70-185 mm® a ey
8 113URN qu=§EqHHqH5EWUlfh‘A ﬁq“ 'UN'I.JB’:QNHJU& n’u’mmunaam‘a 6 1020420105
CABLE LUS, NEMA HOLE, COMPRESSION TYPE, FOR AL CONDUCTOR; or
SIZE AS REQUIRED 1020420106
AUANIASY 21 KV, 10 KA g ——_"
i |SURGE ARRESTER, 21 kV, 10 kA
AUARASS 24 kv, 10 kA AIMSUSEUU KGR F: 1040000003
SURGE ARRESTER, 24 kV, 10 kA, FOR NGR SYSTEM
2o |WADRINA:RILTNN 22 KV TUTA 120-185 SR AYMLNIAANINGG * | 1020050002
& CABLE, AERIAL, Al, 22 KV, SIZE 120-1B5 mmz. LENGTH AS REQUIRED m | 1020050004
- fwo=plifdmmueuin #AB. 750 v 70 'C 2R 70-95 RSN UBN. 293 s | 1020070003
“" | CABLE," Al, PVC INSULATED, 750 V, 70 °C, SIZE 70-95 mni TS 293 m | 1020070004
2o | MURNLIALDASINIALSIZY SIUIUANARBINTS W 020180003
ELECTRICAL SPLICING TAPE FOR H.V. AERIAL CABLE, QUANTITY AS REQUIRED rolls
53 | il AAE ianulnrinunedalay dwauRnaRainng % | 1020180002 |
PVC PLASTIC OR SILICONE RUBBER ELECTRICAL TAPE, QUANTITY AS REQUIRED m | 1020180004
24
25
¢ AMSUNISRARIRAIUAN .
FOR CONTROL CABINET INSTALLATION
06 | BRIUAN WeBNRNUADUINSAALTA 1 -
CONTROL CABINET WITH CONTROL CABLE
o7 | ANNALY M 16x350 U RAMIUAIADUNGR 12.20 AL . T
BOLT, MACHINE, M 16x350 mm FOR 12.20 m CONCRETE POLE
g | WMILANALUUUL 52x52x4.5 2. § €18 3. HaN. 258 6 1010180100
WASHER, SQUARE. FLAT, 52x52x4.5 mm, HOLE. ¢18 mm, TIS 258
29 WUURRDS BUNA 2x20x120 23l 1 1050100002
METER PLATE, SIZE 2x20x120 cm

COP

NBWNASESUULANY
HABRAINSSY

A5 LHHNRIUATNTA

HiBty .. Ao, Padm....
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AN AN _‘s;«@?o«f“
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ﬂéﬁmum'im?f
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RECLOSER, SOLID INSULATION TYPE ON SINGLE POLE

FOR 22 kV DISTRIBUTION SYSTEM INSTALLATION

WULLREN SA2-015/58007

WHUT. S, 8098 7. Wk
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n'&‘iU‘i-naULaun
ASSEMBLY No, 2 4 2 1 B

Un3idn
BILL OF MATERIAL
Andui SWA=BUR dwau | Fdeuaoi
ITEM DESCRIPTION REQ'D | MAT. NO.
c  AMIUNMSARARIRAILAN (RD)
FOR CONTROL CABINET INSTALLATION (CON'T)
30 |WUUSIRSUATY BUTA 2x20x20 AL 5 1050100000
CABLE PLATE, SIZE 2x20x20 cm )
31 WUUTADS JUTR 2x20x60 T, 1 1060100001
METER PLATE, "SIZE 2x20x60 cm
5o | WUBRSAENY (MNAUAMWDRIITUALUY 1X10 30L) 8995:ts 50 B.il, o e
CABLE STRAP (MADE OF ARMOUR TAPE 1x10 mm) AT 50 cm INTERVALS
a3 | RRURINAULUY @1 3. 877 15-20 MU, WOA. 113 % _
NAIL, ROUND, MILD STEEL WIRE, ¢ 1 mm, 15-20 mm LONG, TIS 113
34
35
p  AMIUNSADANIY
FOR GROUNDING INSTALLATION
55 | NANAL 60x60xS W. BT 2,000 3. 5 T~
GROUND ROD, 60x60x5 mm, 2,000 mm LONG
57 | a9mAnAinGun s0/7 RS, uan, 404 WSONGUNSOITR o | 1010100004
WRE, STEEL STRANDED, 50/7 mimt", TIS 404 ;' COMP. WITH FIXING ACCESS m
sg | wieaud @AnEn W e (95 15U AAW) i |4Gitesnees
CLAMP, SINGLE U—BOLT, M 8 (WIRE ROPE CLIP)
xg | M2 RADUDIDUIA ¢ 20x4,000 WM. WSOUUNSVDA 2 T,
CONDUIT, PVC RIGID, ¢ 20x4,000 mm ; coup WITH FIXING ACCESS
o | PeRwAUTURANAY wuuBsuAduAIISoY . _
EXOTHERMIC WELDING POINT BETWEEN GROUND WIRE AND GROUND ROD
41
42
£ AMSUMSARRINNAUUANSIAY (NSHTIRBINNS)
FOR VOLTAGE TRANSFORMER INSTALLATION (IF REQUIRED)
MIUAWSWY 1 N7 Tduananansisld AR
45 | YOLTAGE TRANSFORMER 1 PHASE, OUTDOOR, RATIO 22,000/230V 500VA 1
WUAUAWSY 3 A TduonanansiSld 22,000/110-230 V 500 VA i
VOLTAGE TRANSFORMER 3 PHASE, OUTDOOR, RATIO 22,000/110-230V S00VA
o J g Y
nawNASEILSULLNKN \1 = Tounmuwy .................
HwdAINs s A4S WW’IQ')UQN!T"]Q QAUNUALIUY ..o
Wiy .. 0. FaAm.... Bouadeiun. i Y. 8,

nﬁ%qq..........

.

j’iﬁﬂﬂﬁ ........ Tl £ o) 2.3 Y 100

':mn‘s f'-“?‘*’! LETT I

mnmtmu s

r-:mmum'inm DA

NNSEARISLAARALIDSITARUINL I SUULELALD
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Lruanuft
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RECLOSER, SOLID INSULATION TYPE ON SINGLE POLE
FOR 22 KV DISTRIBUTION SYSTEM INSTALLATION

I.l.'IJUERUTISAZ —015/58007
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ASSEMBLY No. 2 4 2 1 B

Unydian
BILL OF MATERIAL
Andul SWRDURA §9uv | JdRazh
ITEM DESCRIPTION REQ'D MAT. NO.
£ AMSUNSAARINNDLURANSIAY (NSEUNIRDINNS) (AD)
FOR VOLTAGE TRANSFORMER INSTALLATION (IF REQUIRED) (CON'T)
2 FANNRLD M 16x250 . AmSuiNADuUNGR 12.20 U. 3 T
BOLT, MACHINE, M 16x250 mm FOR 12.20 m CONCRETE POLE v
(5 | WHIURMADULUY 52x52x4.5 M. § ©18 M. UaN. 258 2 OAGEB100
WASHER, SQUARE, FLAT, 52x52x4.5 mm, HOLE. $18 mm, TIS 258
s | AwasafiduapaRuIy RAZ. 750 v 70 °C JUIA 70-85 AS.AGL a0, 283
ANYNIRINADINNG ¥ 1020070003 |
CABLE, A, PVC INSULATED, 750 V, 70 °C, SIZE 70-95 mm, TiS 293 m | 1020070004
LENGTH AS REQUIRED
47 | ASpouunmas 3 man AmSusnua:aiiiua 70-185 .
CONNECTOR, PARALLEL GROOVE, TRIPLE BOLT, Al , 70-185 mm- 3 102030mes
sg | MUALALTADINTALSIZS STUIRURSINTG MV | 020180003
ELECTRICAL SPLICING TAPE FOR H.V. AERIAL CABLE, QUANTITY AS REQUIRED rolls
.5 nulisn WA.3. weamulnrngaBAlay $uauRINRaNNS ® | 1020180002 |
' PVC PLASTIC OR SILICONE RUBBER ELECTRICAL TAPE, QUANTITY AS REQUIRED m | 1020180004
NUULNR
- 4 - o . ™ e . - - e * - ¢
1. MuzudlAadigasiuEEL) qan"ﬁnvqmm NSOUTLASDIMUNUNARAUNAIVUTILIILSRRALTDS
2. BFBWSHFWOEAAAIDS MIMURLSIRY URRWTIN Roaliszu=nesnAaaln lavaunan 200 .
3 n'\'isiamumuﬂa%amaa‘snﬁumu (AMIAYAR UAATUINRIIAL) mﬁ’ﬂwmsmum’l;ﬂnqmm

NOTE
1

M

Infinnsannisisan wasnsiivandlurrauaiinduiusiunisieniysdilaaaizasnay
4. unuﬁam‘iﬂama.wmucaﬁu ua=garauAY Inhuluanannsooniuuzawwan

5. ﬂqnmmm'inanmnammusapu 1 ¥4 1112?":!'1U')U1quﬁ']ﬂﬂa"lﬂ1ﬂ1 47 V3D 2 3R
6. NNSRAZNSARATDS n‘imﬂmm‘sm'iﬁnd'n ‘lmuuvmwmnﬂmaaﬂ SA2-015/58009 1T ULUINTY

- H.V. BUSHING OF RECLOSER AND VOLTAGE TRANSFORMER AND LIVE PART SHALL BE HAVE DISTANCE

. REVERING THE SOURCE AND LOAD BUSHING MAY BE AFFECTED TO INCORRECT VALUE.

. CONNECTION DIAGRAM OF VOLTAGE TRANSFORMER AND CONTROL UNIT ACCORDING TO MANUFACTURE'S DESIGN.
. IN CASE INSTALL THE SINGLE PHASE TRANSFORMER. REDUCE THE MATERIAL ITEM NO.47 TO 2 SETS.
. BY PASS THE RECLOSER FOR MAINTENANCE TO SEE DWG NO.SA2-015/58009 AS A GUIDE@ {i‘ ) E}Y

THE RECLOSER MOUNTING FRAME SUPPLIED BY MANUFACTURE. TRADEMARK SHALL BE MARKED ON
THE RECLOSER MOUNTING FRAME.

FROM THE POLE SURFACE NOT LESS THAN 200 mm

THE CONNECTION SHALL BE CONSIDERED SETTING AND WIRING IN THE CONTROL CABINET IN RELATION
TO RECLOSER H.V. BUSHING CONNECTION.

NDNASFIMSUTIANA : TS - Vumawy ...
HWAAINSSY ﬂ']‘i\l.‘}’\W’]ﬂ’JUQNﬂ’]ﬁ QUUNUABUUY ...
Wiy . Ao, BaAm... | v (Buuasadui 1 1Y, 58
e I C i R L ey 23 8.8 2908 e .
':mns_r.ﬂﬁ-r‘.J '5:“* a Y q ¥ “ = i Lo
H?H'IJ"ILI.NU&_W _____ NNFRAFRNT ﬂﬂlﬁﬂjﬂUﬂQUrJin QUUIAWAEY | gy, TRAwms,
NN IR T AMIUS=UU 22 KV SRS I s cnosvessasess
fwasnsdng., YT
SOWINNFIAMSTY RECLOSER, SOLID INSULATION TYPE ON SINGLE POLE WUUIRET $A2-015/58007

(74 "J FOR 22 kV DISTRIBUTION SYSTEM INSTALLATION

UWWUN, 7. 80997090. 7, Ly
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L UNAIRNY Tnan
. 2 SOURCE LOAD
i 0 3
650
4 i 3
| 470 T ,
| 380 16 =
200 3 4 Q'i'\ﬂa:laﬂa A
T g 5 SEE DETAL
- b — = ——— - 2=
D e -
il L4 ¥ S e S -
r' | aavinsaada P =
CONTROL CABLE
g 7a) i
ol i
| S ;;
L n1SAARIRATLAY
a ASWAAIA B
,r’/ & - 6,900
) L/
@ — 2.00 ——
i 1.
: ! 1.\;0
(I 7/ s
3,000 T 0) , ! &
{ | 1.00 @
[ J 1
(—
1.00
- = RSN m - TS rm']:so“'
0
40
ﬁnm’uﬁuﬁnnﬁ%‘quﬂsga
H || GO whanfpasses
WRaNNUBUURISIAY
WaslURanRAIUAN
- al W
NNSAARIASUNANZNIAAT
END-BRACKET INSTALLATION
COPY
o
nawnAsgUsUtindn ‘1 W q’:,' S; = VMUY e
NBARINSSY A9 L ’JUQ;}J,‘Y‘IH QAUNURELUY . vvveee ..
™) A i [<] r = B ad 1
E;a:;..’iwm..ﬂam ...... - e/ 4! cumuyl 3 &8 7255 m‘ulum%qwn..‘!..‘!-."-."..?ﬁ
WANSR e L IR e < R ik B B R
3 Aans: mm?ﬁ%vr = o j S ww%:ﬁ. whebad 54988
i iy - NNSARAISLAARIZOSITAQUINUBIUUENAYT | Ty, BafumT. ..
Eg}équwmsqaq..;gfi.. AMSUSEUY 33 KV uwmsday... L5
wowmnsHaw.. YT, :
SOWIMSIRNTIY RECLOSER, SOUID INSULATION TYPE ON SINGLE POLE WULIABNSA2-015/58008
—ned L4 FOR 33 KV DISTRIBUTION SYSTEM INSTALLATION g -
________ ~ WHUN, 1 82991198, usY
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SEE DETAIL

- !': e - - B .
m'imnflnsqmﬁnmaim ASEUARRNIINSATNIOUAT 14.00 L. WA= 14.30 L.

END—BRACKET INSTALLATION, LOWER CIRCUIT INSTALLATION OF 14.00 m AND
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RECLOSER, SOUD INSULATION TYPE ON SINGLE POLE
FOR 33 kV DISTRIBUTION SYSTEM INSTALLATION

WUUIATTISA2-015/58008
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NMSUS=NaULALT
ASSEMBLY No. 5 4 1 6 B

FOR 33 kV DISTRIBUTION SYSTEM INSTALLATION

IR
BILL OF MATERIAL
AnduT SWADUA U ﬁﬂxamuﬁ
ITEM DESCRIPTION REQ'D MAT. NO.
A AMSUAISUSNBUADY ADS. NUIAT ADS. WUUNUAWAURADIIN
FOR CONCRETE CROSS ARM ASSEMBLY, DOUBLE DEADEND STRUCTURE
y |w@Raunia 12.20 A 1 1000610012
POLE, CONCRETE, 12.20 m LONG p
, |PBu  ABS. @Ju 120x120x3,000 M. 2 1000110002
CROSSARM, PRESTRESSED CONCRETE, SPUN, 120x120x3,000 mm
5 | MANUS=AUADY BUA 40X6x1,000 Wi ' 4 T
BRACE. FLAT, FOR CROSSARM, 40x6x1,000 mm
& | Aamnau M 16x170 . 2 10i0i1620i
BOLT, MACHINE, M 16x170 mm
s | AAnnau? M 16x250 . ; e
BOLT, MACHINE, M 16x250 mm
6 ﬂﬁﬂlﬂﬁu')‘ﬂ‘)dnﬂ&l M 16x500 . 3 1010130002
BOLT, DOUBLE ARMING, ROUND EYE M 16x500 mm
5 | UMsUN2I M 16 DIN 582 3 1010180901
NUT, EYE, M 16, DIN 582
g | WAIUAMADIUUY 52¢52x4.5 WA, § ©18 . 1IN, 258 15 1010180100
WASHER, SQUARE, FLAT, 52x52x4.5 mm, HOLE. #18 mm, TiS 258
g |ANMWUsI BUU 3 WUU 52-4) uaN. 354 16 T
INSULATOR, SUSPENSION TYPE, D (CLASS 52-4) TiS 354
ARSUUARNMUUASY AMMITUAWDRMTLY TUINRINASINTG 5 1030110002
1o | CLAMP. STRAIN, STRAIGHT TYPE, AL : SIZE AS REQUIRED 1030110004
USWasU ALY AWSURTRNNA 33 147 BLIRANNAINTG 6 1020260100
PREFORMED DEADEND, FOR SAC 33 kV ; SIZE AS REQUIRED 1020200150
11
12
B AmIun1shnnslardigas uasaunsuaiv
FOR RECLOSER AND PROTECTIVE EQUIPMENT INSTALLATION
13 | Slaaadas 33 197 glRoUILEY WSaUMAIBMUAEIURNIl NS ONUAUUA S AT
roulnsaala AQUASAIAUAN uasTwzauslaRaigasATSUR ALY @ | 10c0080102
4
SOLID DIELECTRIC INSULATED RECLOSER 33 kV COMPLETE WITH AUXILARY ' et | 1040080302
TRANSFORMER OR VOLTAGE TRANSFORMER, CONTROL CABLE REMOTE CONTROL
CABINET AND SINGLE POLE MOUNTING FRAME
14 | AAnNAY M 16x250 . AMSULANRIUNGR 12.20 . . e m
BOLYT, MACHINE, M 16x250 mm FOR 12.20 m CONCRETE POLE
NDINRSSIUSULIHAA \LW'VU 2& - Vi e
HwIAINTSY N13 L qu@“'ﬂqm OUNUADULY ...
wduy .. A, BAAMm.... | v b Bowadaiui 1 B, 58
3 oo R R e KNS ol 4l gy 1 3 8.8, 2908 | o
K o ¢ = g - WALUUTUA ...,
ANs. SN K4, - U sl,ﬂ - “ - Sl
Fonnun @~ | ANSAARISIAAALIDSIUAQUAINLIIVUANALY | 5z, Sadwms,
e - % w3 L
HOIBNTIND 2T, S‘ AMUTUY 33 kV VIRSNAN e een s,
i'd_'é’\mum'imu..??!.. : .
SDIINSIAINGSU RECLOSER, SOLID INSULATION TYPE ON SINGLE POLE | WUuLRZTISA2-015/58008

UHUT 4 20938712, B.AHY
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AMsUs=NauLAzT

ASSEMBLY No. 5 4 1 6 B

UaIan
BILL OF MATERIAL
Andun SWRDBA 7w | Adeaasn
ITEM DESCRIPTION REQD | MAT. NO.
= - ¥ ‘ g 2
B AMSUNISAARISIARAIZS uR=gUNSUUaIIY (FO)
FOR RECLOSER AND PROTECTIVE EQUIPMENT INSTALLATION (CON'T)
15 | UMIUAMALNIUY 52x52x4.5 WM. G 818 WU. MIN. 258 3 {ov6i86100
WASHER, SQUARE, FLAT, 52x52x4.5 mm, HOLE. 818 mm, TIS 258
e -
16 | uMIUSEWUUAUSY BuNAS=Yy 16 N Ussnnildeuialy wan. 259 i SEUOREE
WASHER, LOCK. SPRING. SIZE 16 mm, GENERAL PURPOSE, TIS 259
17 | WA.AouARDS 3 AAN AMFUAwD:QILTN 70185 AN ' 1O0RB0108
CONNECTOR, PARALLEL GROOVE, TRIPLE BOLT, Al , 70~i85 mm
i | UAT 13=ATNNIASEIY NEMA AMTUAWB=RTITLN BUNRRNADINTS = P —
CABLE LUG, NEMA HOLE, COMPRESSION TYPE, FOR AL CONDUCTOR; ) o
SIZE AS REQUIRED 1020420106
1g | AUANIASR 30 kv, 10 kA 6 TP
SURGE_ARRESTER, 30 kV, 10 kA
b0 | WAUADINNAS:RITNN 33 kv BUTA 120-185 AS.AU. ATMNLTNIRWENNTG ¥ | 1020050102
CABLE, AERIAL, Al, 33 KV, SIZE 120-185 mm" , LENGTH AS REQUIRED m| 1020050104
1 AwaaiiuumaauIy WA 750 V 70 C BUTA 70-95 AS.AM. AN, 283 g | 1020070003 |
CABLE, Al, PVC INSULATED, 750 V, 70 °C, SIZE 70-85 mn? TIS 203 m| 1020070004
5o | MURLATRINIALSIZY §LIUANRIINTS W | 20180003
ELECTRICAL SPLICING TAPE FOR H.V. AERIAL CABLE, QUANTITY AS REQUIRED rolis
oy |oulwn W28 wiamulwwnundddlay dnnuenuRanis ¥ | 1020180002 |
“? | PVC PLASTIC OR SILICONE RUBBER ELECTRICAL TAPE, QUANTITY AS REQUIRED m | 1020180004
24
25

o AMSunNsReRBAIUAN
FOR CONTROL CABINET INSTALLATION

L4 - 7=
RAIUAN waama'\unmﬁﬂ'immua

26 1 =
CONTROL CABINET WITH CONTROL CABLE
5y | AANNAYY i M 16x350 U, AMSUATARDUNSR 12.20 3. 5 1010110205
BOLT, MACHINE, M 16x350 mm FOR 12.20 m CONCRETE POLE
o | WHAURMALIMUY 52x52x4.5 M3 § €18 L AN, 258 é R
WASHER, SQUARE, FLAT, 52x52x4.5 mm, HOLE. @18 mm, TIS 258
bg | WULIADS BWA ©2x20x120 B, 3 —
METER PLATE, SIZE 2x20x120 cm
NDANATFILTULINAN a5l W'VZ; " ﬂ AUATIAA J LT 17TV J—
HWIAINGSU v QUNURLLUY .
WY .. A0 AL, | v S o 9ee0 Fuuadaiun. ! S, 8
i T Ta 2l T 2/ 4t eyl 3 88 2058 PN e
1712 o D e A e i uﬁ

"Jmnj.ﬁ."ﬁ'{? ¥Rl 2w

S n1SAnRISlAaRIZaS IR UINLEIUMANAL?

AMUUNY =
éémums?ﬁiﬁds AMSUSUU 33 kY

HaUWNISHAL. g

s2IMSIINTIN RECLOSER, SOLID INSULATION TYPE ON SINGLE POLE
—>act 4 FOR 33 kV DISTRIBUTION SYSTEM INSTALLATION

WHUYL.S, 09

BNy
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msu'i:naumafi
ASSEMBLY No. > 4 1 6 B

UnzIan
BILL OF MATERIAL
Adufi TWRADA d1wau | Jaani

ITEM DESCRIPTION REQ'D MAT. NO.

c  AMIUNSHRRRAILAN (RD)
FOR CONTROL CABINET INSTALLATION (CON'T)

5o |WUUSATUA 2UNA 2x20x20 T 2 1060400000
CABLE PLATE, SIZE 2x20x20 cm 7

5 |uUuiaas suna 2x20x60 T 1 1060100001
METER PLATE, SIZE 2x20x60 cm

5o |BuERSARIY OinAIwaRa=aliduuuY 1x10 W) ENG:U: 50 Bl A L
CABLE STRAP (MADE OF ARMOUR TAPE 1x10 mm) AT.50 cm INTERVALS m

33 | A=UMONRULUY @1 WU, 117 15-20 Wi HaA. N3 " B
NAIL, ROUND, MILD STEEL WIRE, ¢ 1 mm. 15-20 mm LONG, TS 113

34

35

D AMIUNNSRARIAY
FOR GROUNDING INSTALLATION

55 | MANAY 60x60x5 . UIQ 2,000 3. 1 1010220002
GROUND ROD, 60x60x5 mm, 2,000 mm LONG

37 | AIANANGRUNRDI 50/7 AS.UN. NDN, 404 NSOUIUNSATA g | 1010100004
WIRE, STEEL STRANDED, 50/7 mm?, TIS 404 ; COMP. WITH FIXING ACCESS m

g |weama adnduy o8 (195150 AW - PS—
CLAMP, SINGLE U-BOLT, M B (WIRE ROFE CLIP)

39 | Y@ WABUDIBUIA ¢ 20x4,000 uu. WBUQUNSNDA 2 \OROOE000Z
CONDUIT, PVC RIGID, ¢ 20x4,000 mm ; COMP. WITH FIXING ACCESS

40 | IPROANUAUAUNANAY LUUIFBNRILAIINSGDY i _
EXOTHERMIC WELDING POINT BETWEEN GROUND WIRE AND GROUND ROD

41

42

£ AMIUNNSARRMUBLUAISINY (NSEUNADINIS)
FOR VOLTAGE TRANSFORMER INSTALLATION (IF REQUIRED)
VURUAWSIAY 1 MR Tduananansisld 33,000/230 V 500 VA .
VOLTAGE TRANSFORMER 1 PHASE, OUTDOOR, RATIO 33,000/230V S00VA 1 HaIoue

85 — 5
uaUAwSHY 3 A Tduananansild 33,000/110-230 v 500 VA .
VOLTAGE TRANSFORMER 3 PHASE, OUTDOOR. RATIO 33.000/110-230V_500VA
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HENUILNENDY S 3= AIMUIEUU 33 kv MR W.....ee
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FOR 33 kV DISTRIBUTION SYSTEM INSTALLATION
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ASSEMBLY No, 5 4 1 6B
UnudIag
BILL OF MATERIAL
dnFui A=A dwu | damani

ITEM DESCRIPTION REQ'D | MAT. NO.

o AMSUNTSAARIMNBUUAIMSIAN (NSUNADINTS) (FD)
FOR VOLTAGE TRANSFORMER INSTALLATION (IF REQUIRED) (CON'T)

cq | AAMNET M 16x250 M. AMMSULIANADUNGA 12.20 . 5 i
BOLT, MACHINE, M 16x250 mm FOR 12.20 m CONCRETE POLE :

45 | WMIUANRUIIUY 52x52x4.5 M. § @18 AN, NaN. 258 n 1010180100
WASHER, SQUARE, FLAT, 52x52x4.5 mm, HOLE. @18 mm, TIS 258

e | FURsRR LRI WAE. 750 v 70 'C UM 70-95 RS WAN. 283

© | anqugnasnumainis ‘ ¥ 11020070003
CABLE, Al, PVC INSULATED, 750 V, 70 °C, SIZE 70-95 mm. TIS 293 m | 1020070004
LENGTH AS REQUIRED

47 | Ri.pouuaipas 3 a0 AmSuanuasziiduy 70-185 RS, 5 EIESHEES
CONNECTOR, PARALLEL GROOVE, TRIPLE BOLT, Al , 70-185 mm®

es | MUAUALTAIINNAUSIZ SUURIURDNTS WV | 020180003
ELECTRICAL SPLICING TAPE FOR H.V. AERIAL CABLE, QUANTITY AS REQUIRED rolls

i@ mulwrn iAE wianulvinisnddlay 4auauenuranis * | 1020180002 |
PVC PLASTIC OR SILICONE RUBBER CLECTRICAL TAPE, QUANTITY AS REQUIRED m | 1020180004

F o AMSUNTSAARIALADN
FOR_OHGW INSTALLATION

(MANINSUAWAININIASS

50 1 1010010003
OVERHEAD GROUND WIRE BAYONET
g |AAMNALY M 16x250 3. frm'?uzmmumsu 12.20 1. g ———
BOLT, MACHINE, M 16x250 mm FOR i2.20 m AND 14.00 m CONCRETE POLE
- - - < ‘\J-
57 | RINMANANRLY 25 AS.NN. UDN.404 2 1010100002
WIRE, STEEL STRANDED, 25 mm?, TIS 404 m
53 | UMIUANALUAUY 52x52x4.5 U, § 18 WM. UAN. 258 5 1010180100
WASHER, SQUARE, FLAT, 52x52x4.5 mm, HOLE. ¢18 mm, TIS 258
56 | WARNU AAN 2 A AIMSURIANRNANRLY 25 RSN, 1 1010230012
CLAMP, DOUBLE BOLTS FOR STEEL STRANDED WIRE 25 mmi
55 | NSMANUSUARRNY WUV J 1152 q 1010230205
GROUND WIRE CLAMP, J 1152
i A8 1
Wi,
NBINASEIUSULLINAA ﬂ']‘ﬁ\l.wv:l}']fi’)uﬂﬁﬂqﬂ VRNV e
HawAINTSY N QIO T TS

BBy . A0, BAAM....

ﬁqnummug_‘_ﬁ .....
aduIBNSNa 3|

NNSEARSLAARLOSITAQUIULIIUULANALD
ANFUSEUY 33 KV

Bowasedun It 3. S8
bt =
WAL UL

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

HEWNSHIL. Qﬁ ;

S2WINNNSIAINTSY

RECLOSER, SOLID INSULATION TYPE ON SINGLE POLE
FOR 33 kV DISTRIBUTION SYSTEM INSTALLATION

UHUN, 7. 52997109, B.UWY
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NUTLLNE

_biM

fuznulaRAasAUANALY SANIAUENAR WSONTINASOMUNEKARAUNAIUUTLEIUSAARIZDS

. 3EH 55w lAAAEDS MUAUAWSIY LAsRIUIdlN Raafissusnnaaniuailn luuaunan 300 .

NMSRIANUENYEESARAZASNAUATY (AIMAR WAzATLLMAINY) anavidlintsTuAllalugnaDs
Infansuanisinn uaznsusnblugaluasiindniusiunsienayddslaasdasaay

. UHUAINTSADMNMUAMS AL kazganauAr IndulURnuniSaanuuuzayuan #
. YINAAINISARAINNALUAILSIAY 1 N °lunaﬁwwﬁru?ﬁas}ﬁﬂéuﬁ 47 Y30 2 Ua

LI " ‘ i - i L - -
6. n’u‘anamu‘ﬁnﬁﬂmaﬁ NSUADINTSUTSISNEN 1HQLLUUH’1N‘HEHE&RZITI SA2-015/58009 Wi

. THC RECLOSER MOUNTING FRAME SUPPLIED BY MANUFACTURE. TRADEMARK SHALL BE MARKED ON
THE RECLOSER MOUNTING FRAME.

2. H.V. BUSHING OF RECLOSER AND VOLTAGL TRANSFORMER AND LIVE PART SHALL BE HAVE DISTANCE

FROM THE POLE SURFACE NOT LESS THAN 300 mm

3. REVERING THE SOURCE AND LOAD BUSHING MAY BE AFFECTED TO INCORRECT VALUE.

THE CONNECTION SHALL BE CONSIDERED SETTING AND WIRING IN THE CONTROL CABINET IN RELATION
TO RECLOSER H.V. BUSHING CONNECTION.

4. CONNECTION DIAGRAM OF VOLTAGE TRANSFORMER AND CONTROL UN!T ACCORDING TO MANUFACTURE'S DESIGN.
S. IN CASE INSTALL THE SINGLE PHASE TRANSFORMER. REDUCE THE MATERIAL ITEM NO.47 TO 2 SETS.
6. BY PASS THE RECLOSER FOR MAINTENANCE TO SEE DWG NO.SA2-015/58009 AS A GUIDELINE.
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All items of the type or design tests shall be conducted or inspected by the acknowledged testing

laboratories/institutes as following:

(1) Laboratories/institutes which are members of the Short-circuit Testing Liaison (STL) or independent
laboratories/institutes which are accredited according to TIS 17025 or ISO/IEC 17025 with the scope of
accreditation covered the relevant test items, standards and equipment. The certification and scope of
accreditation of the independent laboratories/institutes shall be submitted with the bid for consideration.

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

- National Metal and Materials Technology Center (MTEC)

- Electrical and Electronic Products Testing Center (PTEC)

- Thai Industrial Standards Institute (TISI)

- Electrical and Electronics Institute (EEI)

- Department of Science Service (DSS)

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

- Electricity Generating Authority of Thailand (EGAT)

- Metropolitan Electricity Authority (MEA)

- Provincial Electricity Authority (PEA)

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

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

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

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

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

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

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