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1 AL Alternator w3nartudalwi
2 AT Automatic Transfer Switch Board AnelWEnlulin
3 CE Combustion Engine \nTeausurdanEn i
4 FP Feeder Panel Board pauTwlingm
5 GP Generator Control Panel grruANNsIenseualni
6 HT Hydro Turbine ¥ Sauidumdadsiviih
7 IN Inverter \nTaauUasing
8 PV Photo Voltaic YUK NSRTUUEID AR dnEn Wi
9 5G Switchgear Equipment System ﬁfiﬂ‘rfl,ﬁ&l%l,tazqﬂﬂszﬂgu‘]
10 SP Sound Proof Cover dhasauLiuLdes
11 WT Wind Turbine AauanAurAWan LW
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aA1Au SWa Fonwdange 518aL1d0a
1 AC AC Board gunsniinelvvsmuANNIEUAERY
2 AS Air Insulated Switchgear punsnidosiuuazdpnouauIueINe
3 BA Battery gunsniduazIiuUsey
q BC Battery Charger wasinelW N sMUANNTELERNSY
5 CA Capacitor Bank Fuiuyseuazgunsaiussnou
6 CB Circuit Breaker pUNIIARMDULATAANTEUAADIRS
7 CG Compact Switchgear punsniUaanuuazAnnBULUUNSZnin
8 cP Control Panel gaununeluannding
9 cT Current Transformer | wlowUaanseud
10 DC DC Board gunsidelwasesAIuANNSEIAR S
11 DS Disconnecting Switch RUNIIGRMBY WSIAUNINNT 33 KV
12 ES Earthing Switch puUNsalfpaIAY
13 GS Gas Insulated Switchgear gunsnitasiuuardianeuauIuuiE SF,
14 Jo Joint yaspaneiaila usadiuuinndn 33 kv
15 LA Lightning Arrester AuAHIN WsIAuLINAIT 33 KV
16 LS Load Break Switch gunsalinmaunszualvan
17 NR Neutral Ground Resistor ANATUN UM URDAIAY
18 oL On Load Tap Changer ‘qmﬂﬁiauuﬁw%’mmﬁwm Power
Transformer
19 PP Protection Panel Aauaugunsnitosiuneluaniing
20 PT Potential Transformer NpUUAILSIAUY
21 RL Relay bGL]
22 ™ Terminator YarpUaweeiada wseiuanndi 33 kv
23 TP Power Transformer nilauUaslwinfinds
24 TS Transformer Service nuawUaslwrumasanglwluandln
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aau |  sva Fanwrdengu sneazden
BP | Bay and Process Level yagUnsaiszUy SCPS TianRsluseAy Bay Level uay
Equipment of SCPS Process Level 1 n" Indoor Cabinet, Enclosures,
Outdoor Cabinet Enclosures with/without  Air
Conditioner
2 BU IED Bay Control Unit ﬁﬂqﬂnidmuammsﬂmﬁu (Substation Control And
Protection System : SCPS) i ¥iminvl sudadyyay o
#a9 angunsalmeluamillwihiideanisaaunu
3 CM | Central Processing Module yagUnsaiszuy CSCS Aviminiiugugnanslums
(CPM) of CSCS Uszanana 1iusausiudayasieg 390 DIM Liieugiu
narvesg Unsailussuudanisgrudoya saums
Ansiadoansiuszuy SCADA/DMS w3pguddanisinely
4 CO | Connector and Accessory of | yagunsaiszuu CSCS Avinminiidounodnaumiag
€SS naunsaineluann il indya DIM sHufisgunsal
fiidouronn DIM, CPM uag LUI vindrefuialsivn
druaunsaviusuiulaegaiissuy
5 DI | Distribution /O Module (DIM) of | gagunsaiszuy CSCS fvhmihifudadaynumngg 910
CSCS gunsaimeluanillwihiifeantsmuau
6 DR | Digital Fault Recorder yagUnsaisruy SCPS fivminfinsradukazudin
aua W uazaudansoavaszuuininngly
anidlnyi
7 FE | Feeder Communication Unit | gunsaideasivimiiidusdfudsdoyasenineszuy
SCADA fiugunsalaiuAnserlng (Remote Terminal
Unit: RTU) Tne@ndaaglugmuey
8 FR | Feeder Remote Terminal Unit | aunsaimivauszeslnaluszuudming
9 LU | Local User Interface (LUN of | yagunsaiszuu CSCS Aiminiidnsadaansuanana
€55 wazTuaelosEninayn CPM fugldau
10 | MA | Feeder Communication Master | gUnsaidoasiviminilidudananaiudedoyasewing
Unit 5¥UU SCADA fugunsalmiuauszuulng (Remote
Terminal Unit: RTU) Inevwihiisudstosaingunsal
AuANsEEzlnaud a1 oluds Communication
Backbone Aasaogmudinarunisluia usean
T wiadn v ensauY vialentu (unigh)
E=y

P

L




vt

ZROVHEIAL TRETEACTY SUTHOMTY

PROVINCIAL ELECTRICITY AUTHORITY
ELECTRICAL AND MECHANICAL ENGINEERING DIVISION

° 2 ar v ada £ = v & & o
ASNIMUANUBLAY PEA llﬁgﬂayﬂﬂmﬂﬂﬂmzkﬂquﬂaﬁwﬂﬂﬂ&ln'ﬁ’l]usz‘UBu“ﬁwtlautuuﬁ"lﬂﬂ'?

Specification No.: - Approved date: . 7 MAR 0 Rev. No.: - Form No. - Page 4 of 5
fau| vd Fomwndannu S0aIBYA
11 | MU | Merging Unit/smart /O yagURTNITEUY SCPS AivhmihiuUasdynseunden
ngunsal CTAT i udyyiuid Inoauil od dlf iy
auUnsnl IEDs waz/m3agagUnsaissuy SCPS v
SudidIun 99 maaqﬂnmﬁma'luﬂmﬁ‘lﬂﬁﬁ
ApamsAIuAulusEAY Process Level
12 | NW | Network Equipment of SCPS | ymaunsal SCPS 7 iyl 1 ausiaszninegunsal
aelusyuu SCPS Whdeiuataduszuunasdamse
drurainneg annaunsalneluandlnvindeedu
Lﬁa’lﬁnnﬁaumm'ﬁm‘i'mu%’mﬁuiﬁaejmﬂuswu
13 | PB |IED Protective Relay and Bay | yagunsaiszuu SCPS vimthilidugunsaitiosfuuas
Control Unit Fudsdyrannag 9ngunsansluanidlniai
aoansAuAllugUnsalsfeIiy
14 | PR | IED Protective Relay yagunsaisyuy SCPS fivimihidugunsaliieaiu
15 SL | Station Level Equipment of yagUAsaisEu SCPS AiRadaldaruluszdy Station
SCPS Level fivhmihidanisszuusnluiRvosanndlui uag
1§ ousladayanussuy SCADA U Engineering
Workstation (EWS), Station Level Operator Interface
(SLOI, Time Synchronization Server with GPS
receiver, SCADA Gateway, Network Management,
SCPS Software and licenses, SCPS System @ g
Indoor Cabinet Enclosures
asadl 4 Wagngugunsalszuusmingliuazaeds
g1eu | S Fomendangu RGN
i AB | Air Break Switch 115 kv gunsaidnnauluszuvaeds
2 AM | Automatic Transfer Switch (ATS) punsalinIne SRl uIlE
3 AU Automatic Transfer Switch Control m:mUﬂM Automatic Transfer Switch
Cabinet
4 AV | Automatic Voltage Regulator (AVR) gunsaiUSuwssaulnin
5 CG Capacitor Switch Control Cabinet ﬁmuau Capacitor Switch
6 CH | Circuit Switcher Charger Cabinet Auvaineli Circuit Switcher
7 Cl | Circuit Switcher aunsoifostunadnmouluszuuasas
8 CcL Circuit Switcher Relay Cabinet cﬁ: Relay Circuit Switcher
9 CR Recloser Control Cabinet f.ﬁﬂ’mq Recloser
10 cu Circuit Switcher Control Cabinet cfl:ﬂ’mﬂ Circuit Switcher
11 CV | Combined Current and Voltage | wiouUaanszuauazusnulussuvavasly CvT
Transformer dm3U 115 kV Circuit Switcher
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afu | SWa FJonwdangw sneaziden
12 | Cw | Capacitor Switch gunsaivandu Capacitor
13 JO | Joint yaremulala usaunnndi 33 kv
14 LA | Lightning Arrester AUANTAT W3IAUNINNTT 33 kV
15 LC Load Break Switch Control Cabinet é’muqu Load Break Switch
16 OL | On Load Tap Changer qmﬂﬁlauuﬁﬂﬂ%'mmﬁwm AVR
17 PT Potential Transformer ADUUAILTIAY
18 RC | Recloser gunsalllesiunavdnnaulusyuuimie
19 RU | Ring Main Unit aindlipsdmiuaelanu
20 SE Sectionalizing Switch ’QUﬂizﬁﬁmmau1u33UULLidqa‘Uﬁmﬂu1u Vacuum
w50 SFe
21 SS Sectionalizing Switch Control Cabinet m:m‘us-’}u Sectionalizing Switch
22 SV | Step Voltage Regulator (SVR) gunsaiuSuusaiulnieie 1
23 SW | Load Break Switch - gunsalfinnaunsrudlvan
24 | TM | Terminator arpUaganeiaLda wsssuNINNIT 33 kV
o) TR Distribution Transformer wiautasszuudminalin
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Specification No. RPRO-047/2564 Approved date: Rev. No.: - Form No. - Page 1 of 1

Addendum

The addendum is made to be a part of Specification No. RPRO-047/2564: AUTOMATIC CIRCUIT

RECLOSER CONTROL UNIT

In C3 Schedule of detailed requirements, add the following in Item 1.2 (in Page 1 of 1)

Recloser control unit test set for testing of the automatic recloser control unit. The test set shall be completely
packaged and portably suitable for field tests, consisting of current injection function and timing function. No
other external equipment or accessories are required when using the tester. The test set shall have the capability
to check at least the following these:

1. Minimum-trip current, phase and ground.

2. Operating sequence (Close, Trip, Reclose, Lockout).

3. Control response time of phase and ground trip.

4. Reclosing time and Reset time.

5. Electrical operation of recloser control (Close, Trip)

Control system :  Front panel or computer.

Input : 220 Vac 50 Hz, single phase

Output : 0-3000 mA continuously adjustable from tester

Measurement : DC/AC meter which can measure voltage and current. Timer should be a

digital clock timer, 0.000 to 999.999 seconds in 1-millisecond increments, and
must show value in LCD panel or better.

Interface Cables . shall be not less than 4 meters.

Carrying Case . Sturdy, weather-proof carrying case.

Weight : not more than 15 kg.
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la

1b

1c
lc.d

1c.2

Material, equipment, and specifications for AUTOMATIC CIRCUIT RECLOSER CONTROL
UNIT

General material and packing instructions

In addition to the general instructions, the following shall be observed:

Scope
These specifications cover automatic circuit recloser control unit for initiating control and viewing the

status indicators of existing recloser.

Standard
The automatic circuit recloser control unit shall be manufactured and tested in accordance with the

latest IEC, ANSI, and all other relevant standards; unless otherwise specified in these specifications.

PEA will also accept the type test report in accordance with the previous edition, if there is no
significant change in any test items or no additional test item(s) compared with the latest edition. 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.

Principal requirement
Service conditions and installation
The automatic circuit recloser control unit (hereinafter called the control unit) shall be designed and

constructed for outdoor installation, and suitable for operation under the following conditions:

Altitude : up to 1,000 m above sea level
Ambient air temperature > upto 50°C
Average relative humidity in

any one year : up to 100%

Climatic condition . tropical climate

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.
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1c.2.1 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
2
3)
)

)

(6)
(7
®)
©)
(10)
(11)
(12)
(13)
(14)

(15)

(16)

(17)

(18)

Functional key pad

LCD display

Separate push buttons for tripping and closing the reclosers

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).

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

Status indication of lockout, malfunction and accessory operation

Auto-reclosing switch

Ground trip block switch

Group A/Group B setting switch

Hotline tag button/switch and LED indicator status

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

Control fuse(s) or circuit breaker(s)

Testing terminals for testing battery voltage and current or battery checking function

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.

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).

Event recording 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 magnitude and phase currents.

Measuring parameters shall be displayed at the front plate of control panel as stated in
Table 1.

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

(20) Others according to manufacturer’s design

Table 1: Measuring parameters for front panel display

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

1c.2.2 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).

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.
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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

1c.3 Characteristics
The control unit shall have the protecting characteristics at least as follows:
Requirement
Descriptions
Unit Required data
Rated secondary current (I,) A lors
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
- Phase rotation setting (ABC/CBA) - required
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
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Requirement
Descriptions
Unit Required data
User defined curves (as shown in Attachment No. 1) Curve 101
Fast curves
Curve 102
Curve 116
Slow curves
Curve 165
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 recloser) second 10- 180

1c4

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 Ethernet data port shall be configurable to

support at least 4 IP address of DMS system.

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.

1c.5  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 2, as follows:
Table 2: 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
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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.

1c.6

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 3, as follows.

Table 3: Typical list of the input/output points of the status signals

Contact/ Report to
Item Point name Descriptor Point Type

Status Type DMS by
1 Recloser Close/Open status Close/Open DC-2S SOE Exception
2 Control Mode status Remote/Local SC-2S 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-2S DI Exception
6 Ground trip blocking status | Normal/Blocked SC-28 DI Exception
7 Reclosing on/off status On/Off SC-28 DI Exception
8 Recloser operating status Normal/Operate SC-28 SOE Exception
9 Recloser Lockout status Normal/Lockout SC-28 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 | Group B setting trip status Normal/Trip SC-2S SOE Exception
15 | Group setting status Group A/Group B SC-28 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-2S 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

1c.7  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 be able to send the control-related status code to DMS following the DNP 3.0
standard.
The control points shall include quantities in Table 4, as follows.
Table 4: 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.8

1c.9

The Authority reserves the right to require the bidder to fully demonstrate conformance to the above
requirements, on the proposed control unit, 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. 2 and the test reports shall be released by the

authorized division as the preliminary “DMS interfacing Test Reports” in Attachment No.3.

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

Every new firmware shall be tested with the 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
- Arrester class : classII

- Nominal voltage, U, : 240V AC

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

- Maximum continuous operating voltage, U, (N-G) : 264V AC
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- Nominal discharge surge current, I (8/20 us) : 20 kA per phase
- Max discharge surge current, I (8/20 ps) : 40 KA per phase
- Response time (L-N) : <25ns
- Response time (N-G) : <100 ns
- Voltage protection level, U, (L-N) . <18kV
- Voltage protection level, U, (N-G) : <15kV
- Temperature range . -40°C to 70°C

1c.10

lc.11

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.

Power supply

The power supply shall be installed in the control cabinet.

Under normal condition, the power supply shall be powered from the voltage transformer. In case of
AC power failure, the power supply shall provide DC power to the control unit 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 12f'52/:/" 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 sealed lead acid 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.
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1c.12

1c.13

The battery shall be Valve Regulated Lead Acid (VRLA) with Absorbed Glass Mat (AGM) or gel
type. The battery shall be designed and tested according to relevant publication of IEC 60896-21, DIN
43534, BS 6290-part4, IEC 61056, or equivalent.

The battery shall have a minimum lifetime of not less than ten (10) years at 20°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.

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 core and size, suitable for connecting between
the existing recloser and control unit.

The length of control cable shall not be less than ten (10) meters.

The control cable shall be copper stranded conductor, PVC insulation and PVC sheath and shall be
shielded from electromagnetic interference (EMI) and radio frequency interference.

Cable entrances to the existing recloser and control unit shall be made by means of suitable coupling

plugs and sockets, as shown in Drawing No. 1.

Training

The three (3) days operation training course will be provided at a PEA office or other suitable places
specified by PEA. 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 control unit. The Authority intends that the
personnel receiving this training will become operators. The training materials shall include the

control unit user’s manual. The Authority shall be permitted to reproduce any of the training materials
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1d

le

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 training course shall be free of charge.

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

Packing
Each set of the control unit with control cable and its accessories shall be seaworthy packed in a
suitably package to avoid damage during transportation. The several packages shall be packed in a

suitably export crates/wooden cases.

The export crates/wooden cases shall be designed to be movable by a forklift truck in such a manner
that the truck’s forks can be inserted at any side of the bottom of the case.

Each export crates/wooden cases shall be strong enough for stacking over with at least another one.

If the export crates/wooden cases is made of rubber wood (Yang-para or Heavea brasiliensis), the
wooden parts shall be treated with wood preservative. The details of wood treatment shall be

described.
Plastic foam shall not be accepted.

Tests and test reports

The control unit shall be passed the manufacturer’s standard routine tests, and also passed the routine
tests in accordance with the latest relevant IEC, ANSI, and all other relevant standards.

The control unit shall be passed the type tests in accordance with the latest relevant IEC, ANSI, and all

other relevant standards.
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) 1In case the proposed control unit 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 control unit has been registered for PEA Product Acceptance, the not-

expired registration certificate counted to the bid closing date can be submitted, or
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(3) In case the proposed control unit 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 control unit 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 control unit for this bid.

The cost of all tests and reports shall be borne by the bidders/manufacturers/contractor.
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C2

2a

2b

2¢

2d

2e

2f

2g

2h

2i

Material and packing data to be given by bidder

The bidder has to submit the following data and detail of automatic circuit recloser control unit.
Critical documents of the proposed automatic circuit recloser control unit (See page 17 of 17)
Technical data of the automatic circuit recloser control unit (Vide page 16 of 17)

Type, model or catalogue number

Description of materials, surface treatment, and surface finishing of the component parts

Details and drawings with dimensions and tolerances in mm, of:
1. Overall control unit
2. Interconnecting control cable

3. Circuit diagram
Time/current characteristic curves of phase and ground fault protection
List of routine tests

List of spare parts with of time delivery and item prices (The prices of spare parts shall not be

taken into consideration for the purpose of the bid evaluation)

Packing detail

Packing method (shown by drawing(s), and describe packing materials)
Dimensions of each package in cm

Gross weight of each package in kg

Net weight of each package in kg

Number of packages in each export crate/wooden case

Volume of each export crate/wooden case in m’

Gross weight of each export crate/wooden case in kg

Number of export crates/wooden cases

Type of storage facility required (indoor, outdoor)
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Note: Conditions for documentation and consideration

1. The Contractor has to supply the following documents as follows:

1.1 Instruction manual (hard copy and electronic file) which shall be packed together with each

control unit in English and Thai. The instruction manual shall be contained the following

information:

a. Installation

b. Operating principle

¢. Operating instruction of test set and user interface software
d. Maintenance instructions

e. Part list and circuit diagram

f.  I/O point information

1.2 Reports of routine test which shall be packed together with each control unit.

1.3 Three (3) copies of software for users and programmers in English and/or Thai.

The above documents shall be sent to the following address:

Power System Maintenance Division

Provincial Electricity Authority

200 Ngam Wong Wan Road, Chatuchak

Bangkok Metropolis 10900
Thailand

2. The Contractor has to guarantee the quality of the control unit for three (3) years from the date of

issuance of the notice of acceptance.

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

4. Partial shipment/delivery is allowed.
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PROVINCIAL ELECTRICITY AUTHORITY

ELECTRICAL AND MECHANICAL ENGINEERING DIVISION

AUTOMATIC CIRCUIT RECLOSER CONTROL UNIT

Specification No.: RPRO-047/2564

Approved date: 21/07/2564

Rev. No.: 1

Form No. 08-19

Page 16 of 17

Technical data of the automatic circuit recloser control unit

Make and country of origin:
Type or model:

Applied standard, publication number and year:

Rated secondary current (1)

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
- Over/Under voltage protection

- Phase rotation setting (ABC/CBA)

Time-current curve number (to be attached)

Phase fault minimum trip level

Ground fault minimum trip level

Standard inverse time curve setting

User defined curves

Fast curve

Slow curve

Auto-reclosing

shots

Reclosing interval time
- first interval

- second & third intervals

second

second

Reset delay time (counted from successful reclosure)

second
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PROVINCIAL ELECTRICITY AUTHORITY

ELECTRICAL AND MECHANICAL ENGINEERING DIVISION

AUTOMATIC CIRCUIT RECLOSER CONTROL UNIT

Specification No.: RPRO-047/2564 Approved date: 21/07/2564

Rev. No.: 1

Form No. 08-19 Page 17 of 17

Critical documents of the proposed automatic circuit reclosers control unit

shall be submitted with the bid for each item offered:

Proposed technical Reference document
Item Required document
document (page/folder)
1 | Type test report (See 1e), or O ves O ~o
The copy of previous Purchase Order (PO) or O ves O ~o
Contact with List of supplier or Proposal form, or
PEA Product Acceptance registration certificate, or O vEes O ~o
Product lists registration certificate Q YES a NO
2 Technical data of the automatic circuit recloser O vEes O ~o
control unit
3 Type, model or catalogue number O ves O ~o
4 Description of materials, surface treatment, and O ves O ~o
surface finishing of the component parts
5 Details and drawings with dimensions and
tolerances in mm, of:
- Overall control unit O ves O ~o
- Interconnecting control cable O ves O o
- Circuit diagram Q YES a NO
6 | Time/current characteristic curves of phase and O vEes O ~o
ground fault protection
7 List of routine tests O vEes O ~o
8 List of spare parts with of time delivery and item O ves O ~o
prices.
9 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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PROVINCIAL ELECTRICITY AUTHORITY

PROVINCIAL ELECTRICITY AUTHORITY

Specification No.: RPR0O-047/2564 : AUTOMATIC CIRCUIT RECLOSER CONTROL UNIT Page 1 of 1

C3 Schedule of detailed requirement

Invitation to Bid No.: . 2- ( )'003'2565
PEA

Item Material Quantity Description
No.

1 1040080302

NOT PURCHASED

2 -
NOT PURCHASED
|
NOT PURCHASED
NOT PURCHASED
NOT PURCHASED
3 NOT PURCHASED

1.1 19 set(s). Control unit for existing Cooper recloser (VWVE, WVE
and RVE type) with interconnecting cable, software (for setting, monitoring,

event data retrieving and control), schematic diagram and accessories.
1.2 set(s). Recloser control unit test set.

Spare parts, optional accessories, and special tools for the control unit in Item 1.

2.1 pcs.  Spare control fuse for the control unit.

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

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

2.4 lot(s). Optional accessories (Give details).

Recommended special tools, for installation and maintenance (Give details).

Note :

1. Enclosed Drawing No. 1.

2. 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 (control unit).

3. ﬁmumﬁquauﬂ’a@mﬂu 180 ﬁuﬁﬂmﬂi’uaqmﬂué’mmﬁaﬁm&J
uazansavgesTaatla Inglunisasiasuian auensIunsnsIasuan
aghnansaaiu deadygasianasudnnunuiiimue

a. aweuianii nesdansladafing nianans feim Faminunusnil

5. wdndumiiauenssdnnlsnuiilaiunisiusessruuamnInges
NILUIUMIHANRILLIATHIU 1SO 9001 (NS BazLBEmRaaNTRRAmLIAL)



504968
Typewritten text
กฟภ.กจพ.2-ป(รค)-003-2565

504968
Typewritten text
   79

504968
Text Box
NOT PURCHASED

504968
Text Box
NOT PURCHASED

504968
Text Box
NOT PURCHASED

504968
Typewritten text
3.  กำหนดส่งมอบพัสดุภายใน 180 วัน นับถัดจากวันลงนามในสัญญาซื้อขาย 
และสามารถทยอยจัดส่งได้ โดยในการตรวจรับพัสดุ คณะกรรมการตรวจรับพัสดุ
จะทำการตรวจรับฯ เมื่อคู่สัญญาส่งพัสดุครบจำนวนตามที่กำหนด 
4.  ส่งมอบพัสดุที่ กองจัดการโลจิสติกส์ ภาคกลาง รังสิต จังหวัดปทุมธานี
5.  ผลิตภัณฑ์ที่เสนอต้องผลิตจากโรงงานที่ได้รับการรับรองระบบคุณภาพของ 
กระบวนการผลิตตามมาตรฐาน ISO 9001 (ตามรายละเอียดคุณสมบัติพัสดุเพิ่มเติม)

504968
Text Box
NOT PURCHASED

504968
Text Box
NOT PURCHASED

504968
Text Box
NOT PURCHASED


PROVINCIAL ELECTRICITY AUTHORITY

miwirsmgimn  ELECTRICAL AND MECHANICAL ENGINEERING DIVISION

ccccccccccccccccccccccccc

Specification No.: RPRO-047/2564: AUTOMATIC CIRCUIT RECLOSER CONTROL UNIT

Page 1 of 1

C4

Invitation to Bid No.:

2- ()-003-2565

Manufacturer :
Country of origin :

Trade-mark :

PEA
. Catalogue o
Item | Material N Description Quantity
0.
No.
1 1040080302 1.1 Control unit for existing Cooper recloser (VWVE, WVE and RVE type) with 79 set(s)
interconnecting cable, software (for setting, monitoring, event data retrieving
and control), schematic diagram and accessories.
1.2 Recloser control unit test set. NOT PURCHASED
2 - Spare parts, optional accessories, and special tools for the control unit in Item 1.

2.1 Spare control fuse for the control unit.

2.2 Other recommended spare parts for two-year operation (Give details).

2.3 Control tester, completely self-contained, including all necessary metering
and interconnecting cables, for testing the control unit.

2.4 Optional accessories (Give details).

Recommended special tools, for installation and maintenance (Give details).

NOT PURCHASED

NOT PURCHASED

NOT PURCHASED

NOT PURCHASE

D

NOT PURCHASE

D
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504968
Typewritten text
กฟภ.กจพ.2-ป(รค)-003-2565

504968
Typewritten text
79

504968
Text Box
                    NOT PURCHASED

504968
Text Box
                    NOT PURCHASED

504968
Typewritten text
ยื่นเสนอราคาทางระบบอิเล็กทรอนิกส์

504968
Text Box
                    NOT PURCHASED

504968
Text Box
                    NOT PURCHASED

504968
Text Box
                    NOT PURCHASED

504968
Text Box
                    NOT PURCHASED
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Trip Curves TC280001EN Form 4A, Form 4C, Form 4D, Form 5, Form 5/TS, Form 6,
Effective September 2016 Form 6-TS, FX, FXA, FXB, and SPEAR recloser controls time-current curves
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Trip Curves TC280001EN Form 4A, Form 4C, Form 4D, Form 5, Form 5/TS, Form 6,
Effective September 2016 Form 6-TS, FX, FXA, FXB, and SPEAR recloser controls time-current curves
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Trip Curves TC280001EN Form 4A, Form 4C, Form 4D, Form 5, Form 5/TS, Form 6,
Effective September 2016 Form 6-TS, FX, FXA, FXB, and SPEAR recloser controls time-current curves
o A O I N oo
50 — 3000
40 Phase Trip or Ground Trip — 2400
Control Response Time -
30 Curves 111, 116, & 139: Average tesponse time | | 1800
139 for one operation; variations +10% or +.008 |
20 second, whichever is greater 1900
Tests conducted at 25 C
10 \ 600
8 \ 480
\
6 116 3\ 360
5 \\ 300
N\
4 \\ \ 240
3 180
111 \
2 \ \ 120
\ N\ 2
\ \ g
\ \ £
! \ '\ 60 &
88 \ O\ \ % g
UEJ_G \ N\ \ 36 &
s \ \ 30 8
\ \ -
>
. \ \ 24 2
\
.3 18
2 12
0.1 6.0
.08 \ \\ 4.8
06 A\ \ 3.6
' \ \
05 \ \ 3.0
.04 \\ \\ 2.4
03 \\\\ 1.8
.02 1.2
\\
.01
38 88 2 8 838 88 3 8 388 88 8 888"
ceEs 8 8§88 89 S 8 §88 88 s g8 8¢
— Al ™ < W0

CURRENT (percent of minimum tri

c

www.eaton.com/cooperpowerseries 6



31

Trip Curves TC280001EN Form 4A, Form 4C, Form 4D, Form 5, Form 5/TS, Form 6,
Effective September 2016 Form 6-TS, FX, FXA, FXB, and SPEAR recloser controls time-current curves
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Testing Procedure for Distribution

Management System Interface

32



33

Testing Procedure for Distribution Management System Interface

1. Testing for DNP 3.0 Interface
a. Objective:  Forimproved communication protocol of LRC Supplier.
b. Testing Equipment.  Follow by Configuration Fig. 1
¢. Location for Testing: At System Management Center (SMC) Building in PEA Head Office.
2. Testing for System Interface
a. Objective:  Forimproved System Performance in the Field (including Communication Equipment)
b. Testing Equipment.  Follow by Configuration Fig. 2 and/or Configuration Fig.3
¢. Location for Testing: At Area Distribution Dispatching Center Building (1 ADDC in DDC.1 Project
and/or L ADDC in DDC.2 Project)
Detailed for Connector at Break-out Box (BOB)

v 7

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

Protective Ground AA 1 1
Signal Ground AB 1

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 Outto DCE

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

Transmit Signal Element Timing (DTE) DA 24 Outto DCE

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

Receiver Signal Element Timing DD 17 In from DCE

2. DB25 connector is male type connector

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

Note 1: DB25 connector pin L is connected to the DB25 connector body shell and to the metal enclosure
ote

Page 10f5



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

34

RS-232 DESCRIPTION RS-232 | RJ45 | SIGNAL DIRECTION SEE
CIRCUIT | PIN NOTE

Protective Ground AA

Signal Ground AB 3

Transmitted Data BA 4 QOut 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

Page 2 of 5
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Configuration for Preliminary Fig. 1

Oogooooooo Ofoooooooo
oogoooooog ogooogogoog
ood DDDDED oo EIEIEIEIEIElEI
oooooool o oooooool o
ooogooooog ooogooooog
ooooooooog ooooooooog
ooooooooog| /4 oooooooooog
o0 O o0 O

o
o
o
o
o
o
o

I [ ) B ) | I s s B |
VME VME
DAC NODE

Break-out Box (BOB)

GPS CLOCk DNP 3.0

=

DDC’s MMI

Pm;h

Bidder's demonstration equipments.

PC or Notebook

Note : 1. Only 220 Vac Power Supply are available in the demonstration room.

2. BOB is DB25-Male RS-232. (more detail are attached herein)

DESCRIPTION

The demonstration configuration for RCS Interfacing

Two RS-232 Cables minimum 10
feet

LRC Controller

Simulation tools
for
several
input/output
type
such as Digital,
Analog and

Command

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

Page 3 of 5
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Configuration for Preliminary Fig.2

[ —
0000 000
0000 000
0000 268
0000 000
0000 000|
0000 000
0000 000

{ b
00|
0000 000|
0
0
[ —
0000 000
o000
0000 000|
0000 000
0000 0o0|
0000 000
0000 DHH
000
DDD[:EDD
0000 000|
—

[

oHoooooo
[ s o ) e s s [ o Y |
DDC's MMI

DAC NODE

Bidder's demonstration equipments

Break-out Box (BOB)
PC or Notebook
DNP 3.0 Level 2

—Z—
MDS 4710 \

Master Radio LRC Controller

MDS 4710
Slave Radio

[Soo0o) /—P; col

Anafyser

GPS CLOCK

X
N%

Simulation tools
for
several
inputioutput
type
such as Digital
Analog and
Command

Note 1.0nly 220 Vac Power Supply are available in the demonstration room

2.BOB is DB25-Male RS-232. (more detail are attached herein) DESCRIPTION
The demonstration configuration for LRC Interfacing

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

Page 4 of 5



Configuration for Preliminary Fig.3

Doooooooo
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ooooooo o o
ooogoogooggg =]
ooogoogoogg =]
Soooogoogg =]
oo ©

Telecontrol Gateway - Slave Unit (TCG-SU)

DAC NODE

DNP 3.0

cocoo /‘/

Master Radio or —

3G/GPRS Modem
[Gooo)

3G/GPRS Router

GPS CLOCK

DNP 3.0 Over IP

Note 1.0nly 220 Vac Power Supply are available in the demonstration room

2.TCG is RJ45 RS-232. (more detail are attached herein)

Socoo

Slave Radio or
3G/GPRS Modem

(-
—1

DDC's MMI

Bidder's demonstration equipments

PC or Notebook

coooY

3G/GPRS Router

_

col

DNP 3.0

Ve
[Ec=c=cca)
— || ==

Prodcol DNP 3.0 Over IP

T
Analyser Crcccd

LRC Controller

Simulation tools
for
several
inputioutput
type
such as Digital
Analog and
Command

DESCRIPTION

The demonstration configuration for LRC Interfacing

Page 5 of 5
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Preliminary DMS interfacing Test Reports
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1/0O List for FRTU

TYPE :FRTU - LRC

LRC Voltage Level
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(Close) 2(Trip) Connection Type Obj Var Qii Class Address
FRTU-LRC SBO echo of
1 S/SNNR-XX LRC Close/Open Command Close Open 12 1 0
FRTU-LRC SBO request
FRTU-LRC SBO echo of
2 S/SNNR-XX LRC Reclosing ON/OFF Command On Off 12 1 1
FRTU-LRC SBO request
FRTU-LRC SBO echo of
3 S/SNNR-XX LRC Ground Trip Normal/Block Command Normal Block 12 1 2
FRTU-LRC SBO request
FRTU-LRC SBO echo of
4 S/SNNR-XX LRC Hot Line Tag ON/OFF Command On Off 12 1 3
FRTU-LRC SBO request
FRTU-LRC SBO echo of
6 S/SNNR-XX LRC Group Enable Command GroupA GroupB 12 1 4
FRTU-LRC SBO request
Analog Points:
Item Point Name Unit Scale Panel Terminal Point DMS (DNP Mapping)
CODE X — 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 4 17,28 1 3
5 S/SNNR-XX LRC Fault Current Phase B A 0-12000 0-12000 FRTU-LRC Al 32 4 17,28 1 4
6 S/SNNR-XX LRC Fault Current Phase C A 0-12000 0-12000 FRTU-LRC Al 32 4 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 -32.76-+32.76| -3276-3276 FRTU-LRC Al 32 2 17,28 2 9
11 S/SNNR-XX LRC Reactive Power MVAR -32.76-+32.76 -3276-3276 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

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

SBO = Output Command (Select 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 Connectio
(up to 50 chars) 0 1 2 3 n 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 Local Remote 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 Off On 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 17,28 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/Off Status Off On 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

S/SNNR-XX

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

SBO = Output Command (Select 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.
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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

—

. Digital Input
- Single bit (binary without time (DI) / binary with time (SOE))
- Double bit (binary without time (DI) / binary with time (SOE);
. Digital Output (Command Control)
- Select Before Operate (SBO)
- Control Related Status Codes (i.e. code 0,2,7,12)

|8}

)

Analog Input

- 16 bit analog without time

»

Class Scan
- Class 1 (DI with Unsolicited)
- Class 2 (Analog)
- Class 3 (DI without Unsolicited)

W

. Time and Date Facility
- GMT and Local Time Configuration(Local at Panel , GMT to SCADA]
- Write Date and Time from SCADA/DMS
Buffer Sending
- SOE Buffer (512 events)
. Flag information
- Online / Offline

. Internal Indication

=l

~

oo

- Restart flag
- Overflow
- Need Time
. DNP Mapping and configuration

oo

Digital Input
- Class assignment
- Point Type (with/without time)
Digital Output (Command Type)
- SBO
Analog Input
- Class assignment
- Point Type (with/without time)
- 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)

Page 1/2
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DNP3.0 Protocol Testing Check List

Date

Place

RTU Type

LRC Controll Unit Manufacturer :

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)

Page 2/2
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-Three-phase automatic voltage regulators (AVR) for 22 kV and 33
kV 50 Hz distribution System

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

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

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

-Automatic switching equipment for HV power capacitor Bank

-Single-phase and Three-phase electromechanica and electronic

energy meters
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