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neXt Generation Intelligent Device (XGIPAM)

Digital Integrated Protection &
Monitoring Equipment (GIPAM3000)

Digital Integrated Protection &
Monitoring Equipment (GIPAM2200)

Digital Integrated Protection &
Monitoring Equipment (GIPAM115Fl)

Digital Protection Relay (DPR1000)

Digital Protection Relay (GIPAM10)

Digital Integrated Metering & Control Device /
Power Quality Meter / Automatic Power Factor Controller (GIMAC-V)

Digital Integrated Metering & Control Device /
Automatic Power Factor Controller / Demand Controller (GIMAC-1V)

Digital Integrated Metering & Control Device /
Power Quality Meter (GIMAC-PQ)

Digital Integrated Metering &
Control Equipment (GIMACHI Plus)

Digital Power Measuring Device (GIMAC1000)

Energy Measuring Device (GIMAC-B)

Digital Power Meter / Digital DC (GIMAC-DC)

Network System (p - RTU)




It provides total solution of power system for power equipment
failure, monitoring and protection.
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Digital Power Protection and Monitoring Device
for High Reliability of Plant Facilities _
}GIPAM opens the future of intelligent switchgear.




neXt Generation Intelligent Device

XGIPAM

neXt Generation Intelligent Device

+0.2% of Voltage and Current Measuring accuracy
« Analysis for sag, swell, interruption, and up to 63th harmonics.

+High reliability with TCS/TRS, CBF/PTF and SBO
«Intelligent monitoring system with Setting Group and CB Capacity

« Arc Protection function (XGIPAM option)
« Communication duplexing and IEC 61850 KEMA certification

«8.4" color touchscreen supporting Korean/English
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XGIPAM is a next-generation digital power monitoring protection product

that can establish power protection monitoring system with IEC61850,

setting group, power PQ and various monitoring and control functions.




X GIPAM

neXt Generation Intelligent Device

LS leads the Intelligent switchgear market through its range of digital power monitoring,
protection and monitoring devices that are used in the monitoring and protection of
power equipment, the GIPAM series and digital measurement control device, GIMAC

series.

XGIPAM is the next generation digital power protection and monitoring device
developed with LS’s accumulated experiences and technology in power industry, and it
offers a user-oriented module structure as well as

aconvenientinterface which supports Al functions and application systems.
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Features

Various measurement items and monitoring

+Voltage and current measurement accuracy 0.2%

+ Graphic display of the load rate factor

+ Recording peak/demand value of current and power

+ Available to wave-capture for voltage and current

« Easy to check wiring by VECTOR diagram in color LCD

« Color display during relay operation and DI/PO operation

Trip Logic & PLC Function

+ Real-time monitoring of contact and logic status ST 2reT C81-TAIP
. . Lo . 1 b =N= ==
+ Available logic programming with relay operation,
DIO status and various events 59L_T
« LS PLC Programming tool XG5000 applied el
. XG?OOO supported QS spea.flcatlon e 5o e 0012
: Windows 2000/XP/Vista/Windows 7 &8 1t 11 N o )
(contact LS if Windows 10 is used) Te1oomsk e Erd

- - - Va 11309 ¥
Mimic Diagram W 1204y
Ve ilve v
Is :50 A
b 58 A
Ik :51 A
Freq. : 60,00 Hz

« Convenient monitoring by graphic mimic diagram on device
+ Check and control the status by touching the symbol on the screen.

PR30 : 0.865

MIMIC DIAGRAM

Various monitoring, control and Fault recording

+ SBO (Select Before Operating)

« CBF (Circuit Breaker Failure), PTF (PT Failure)

« Saves 1,000 events, 200 Fault Data

+ Saves 62 Fault Waveforms of 128 cycles
(select before/after fault)
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neXt Generation Intelligent Device

Expanded Power Quality(PQ) Measurement

» Sag, Swell, Interruption analysis/measurement
« Support up to 63rd order of harmonic analysis spectrum :
(1-63t" harmonic wave and THD, TDD, k-factor) "
« Current, voltage measurement accuracy 0.2% |
|
|
|
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+ Power measurement accuracy 0.5% 147
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« SAG (voltage drop)
The phenomenon when the effective value is at 0.1 ~ 0.9pu

of the rated voltage
- Instantaneous sag: 0.5 ~ 30 cycles -
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« SWELL (voltage rise)
The phenomenon when the effective valueisat 1.1~ 1.8pu
of the rated voltage —
- Instantaneous swell : 0.5~ 30 cycles AR
-Momentary swell : 30 cycles ~ 3sec /
-Temporary swell : 3sec~ Imin o |
Devices sensitive to frequency are influenced by Swell. o] e s R AT D;u: Dlw ‘:m Di%" o Dlﬂ S
Devices requiring accurate speed, computer and electronic control devices '

areinstantly disturbed by Swell.
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Interruption

« Interruption (blackout) D a
. : ViV V¥

The phenomenon when the effective value is less than 0.1pu @ it \ \
- Instantaneous interruption : 0.5 ~ 30 cycles vt ‘\‘
- Momentary interruption : 30 cycles ~ 3sec Y VY
- Temporary interruption : 3sec~ 1min o \/ } 1\VI / 1
Interruption can cause malfunctions in electronic control, computer and TN v momm mm vmopm R e oem oo ee
rotating device control. It also hinders the inductivity of electric motor
contacts and can influence soft-starter devices.
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1/0 Status Monitoring

+VOC (Value Of Change) setting with DI and measurement values
« Implementation of control functions with digital 1/0 status display ' / ffffff
« 6-point switch control with large capacity contacts

« PLC Virtual Output and waveform recording through event behavior

and digital input combination

Azt

New BAND

LARM
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Features

CB Capacity Limit Monitoring Function

+ Calculation accumulating value of breaking current

and operating times
« Tolerance monitoring of circuit break vacuum interrupter
« Prevention of accident prevention

Bay Controller

+ Reclosing(79) and directional overcurrent protection (67)
«Various types of ground fault protection (50NG, 51ING, 67N, 67G)
« Overvoltage/Low voltage protection (59, 27)
+ High frequency/low frequency protection

(810, 81U)
« Switching device control with application of 3 basics (CB, DS, ES)
« Expandable DI/DO structure

Arc Protection Module

+ High-speed operation of 15msec with an arc and current detection

« Minimization of secondary damage due to power system’s arc accident

« Active high-speed protection system minimizes secondary damage caused by
arc accidents in power systems

Communication redundancy

+ support Independent dual system through two built-in
communication ports

« Communicates with multiple monitoring SCADA simultaneously without
switching between communication ports (Basic local network)

+ Building a fail-safe communication system with Preliminary
communication lines

+ RSTP(Rapid Spanning Tree Protocol) communication is supported

08
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neXt Generation Intelligent Device

IEC 61850 communication

« Provides Ethernet-based bidirectional high-speed communication and e -
interoperability ] ]E
« Support all control, report defined in IEC61850 standard A |
. .. . . . E h }
« Maximizing inter-operability between devices thernet | | -
«Connectedtoothervendor' [EDsto buildasystem L r—

IED XGIPAM XGIPAM

PC MANAGER with advanced functions

« Setting of protection relay elements, circuit breaker, switch and
control system, etc.

« Setting/editing/monitoring of DI/DO, Al/AO, VOC, SWITCH, Mimic PC Manager remote connection

« Monitoring voltage, frequency, current, power, power quality and (XGIPAM rear Ethemet port) i
harmonic wave

« Accident waveform analysis (COMTRADE type support) p ~——

+Inquiry / save / analysis of recorded data such as accidents, events and \

waveforms
«Relay protection collaboration (characteristic curve’s plot function) J
+ PQ analysis (Sag, Swell, harmonic analysis) &
« Simultaneous implementation of OWS " and EWS”
(IEC61850, RS485)
« Waveform analysis function (Wave classification, DI/O status display) m | =
« Field connection using front USB port and Remote connection is L
possible using the rear Ethernet communication port.

Note) 1. OWS(Operating Work Station)
2. EWS(Engineering Work Station)

S |
e
[

PC Manager local connection
(XGIPAM front USB port)

Group Setup function

+ Available to configure up to 4 setting groups for each
protection element

+ Possible to change setting values automatically depending
on field status.

« Auto-recognition of power system’s status change

TIE VCB
(N.O)

LSELEC TRIC 0 9



Features

Flexible modular structure

+ Reliability Improvement by Independent module structure

« Expandable DI/DO boards (DI: 40, DO: 32 points)
Expandable Al/AO boards (Al: 12, AO: 8 points)

+ Prevention of incorrect wiring with PT secondary rating setting
(1100r110//3)

+ 7 optional modules available

« Easy configuration and installation of switchboard by detachable HMI option

8.4" inches of large color Touch screen

« Convenient operation by 8.4" large color touch screen
« Easy management by graphic color LCD
«Intuitive display of various diagrams, pictures and charts

Multi-language selection and User selective menu

»Language selection: Korean/English
+ Display Selection: Max. 3

10

* Cable length:5m

PROTECTIVE

! | CONFIGURATION

MANAGEMENT

MONITORING RECORDS ‘

DEVICE
MEASUREMENT - B 6N FIGURATION

DEVICE USER DEFINED
INFORMATION DISPLAY




FUHCtionaI BIOCk Dlagram neXt Generation Intelligent Device u

Bus1

Bus2

'||—\ DY A I
KEPCO 22.9kV BUS

KEPCO System
Customer System

E- XGIPAM B XGIPAM DG

Bay Controller Distributed Generator

@@ Synchronizer, Inducer

Dispersed Generation, etc
XGIPAMT
(D

: EO—

Transformer
J
,T
57 i: o
000DT
XGIPAMF XGIPAMM
A Feeder/Incomming @ Motor
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Function & Rating

Protection element by type

’8)

Protection Elements

OCR(50/51), OCGR(50/51N), UVR(27), OVR(59), SGR(67G), DGR(67N)N°te”, OVGR(641/D), NSOVR(47N), POR(47),
SYNC Check(25), Reclosing(79), Temperature(3
)

OCR(50/51), OCGR(50/51N), UVR(27), OVR(59), SGR(67G), DGR(67N)N°te”, OVGR(64I/D
SYNC Check(25), eclosing(79), emperature(38), DOCR(671/D), NSOCR(461/D), UFR(81U

OCR(50/51), OCGR(50/51N), UVR(27), OVR(59), SGR(67G), DGR(67N)"°2), OVGR(64I/D), NSOVR(47N),

, NSOVR(47N), POR(47),
,OFR(810), DPR(32P), DQR(32Q)

POR(47), Temperature(38), Stall/Locked Rotor(48/51LR), THR(49), DOCR(671/D), UCR(37), NCH(66), NSOCR(461/D)

Type Usage
XGIPAM F Feeder/Incomming
XGIPAM B Bay Controller
XGIPAMM Motor
XGIPAMT Transformer

XGIPAMDG  Distributed Generation

OCR(50/51) X2, OCGR(50/51N), UVR(27), OVR(59), Temperature(38), DPR(32P), DFR(87T)
OCR(50/51), OCGR(50/51N), UVR(27), OVR(59), DPR(32P), UPR(37P), DQR(32Q), UFR(81U), OFR(810), DGR(67N)"'Y),

SYNC Check(25), DOCR(671/D), NSOCR(461/D), POR(47), NSOVR(47N), ROCOF(81R), SGR(67G), OVGR(641/D)

XGIPAM 3wT
Note) 1. DGR is identical to DOCGR

Power quality functions

Transformer (3wT) ~ OCR(50/51) X 3, OCGR(50N/51N), UVR(27), OVR(59), OVGR(64/D), DFR(3WSTT)

Power quality Effective voltage Fault wave recording Remarks
Sag 0.1~09V, sﬁg?;ﬂ ec;;gltecﬁ eto the event trigger point 0.9V, or less and Record waveforms before and Ifthe waveform continues
Swell 11~14V Record cycle set to the event trigger point 1.1V, or more and Record waveforms beforeand ~ for more than one cycle,

n after the set cycle it will be logged

Interrption 0.1V, or less Sfetce(r);ﬂ ecggltec;f:} E;co the event trigger point 0.1V, or less and Record waveforms before and  (set by applying PLC logic)

Measurement
Item Range Accuracy Remarks
Phase voltage 0.0V ~999.999 kv +0.2%
Line voltage 0.0V ~999.999 kv +0.2%
Voltage Reverse phase voltage 0.0V ~999.999 kv +1.0% V,
Zero-Phase Voltage 0.0V ~999.999 kv +2.0% A
Bus voltage 0.0V~999.999kV +0.2% Vg
Unbalanced voltage rate 0.0%~200.00% +2.0% IEEE Std. 141
Phase Current 0.0A~999.999 kA +0.2%
Current Reverse current 0.0A~999.999 kA +1.0% l,
Zero-Phase Current (Ictq) 0.0A~999.999 kA +2.0% I
Zero-Phase Current (Ic7) 0.0A~999.999 kA +2.0% lo
Line voltage
Line voltage-current
Phase Phase voltage 0.0~360.0° +5°
Phase voltage-current
Phase current
Active power 0.00W ~9999.999MW +0.5% +Forward, - Reverse
Power Reactive power 0.00VAR ~9999.999MVar +0.5% -
Reverse active power 0.00W~9999.999MW +0.5% -
Apparent power 0.00VA ~9999.999MVA +1.0% -
Active energy 0.00Wh~99999.999MWh +0.5% +Forward, - Reverse
Energy Reactive energy 0.00Varh~99999.999MVarh +0.5%
Reverse active energy 0.00Wh~99999.999MWh +0.5%
e Frequency (V,) 45Hz ~ 65Hz +0.005Hz
Frequency (V) 45Hz ~ 65Hz +0.005Hz
Power Factor Power Factor(PF) -1.000~1.000 +1.0% + Forward. - Reverse
1st harmonic power factor (DPF) -1.000~1.000 +1.0% ’
Line voltage 0.00~100.00% +5.0%
Phase voltage 0.00~100.00% £5.0%
Phase current 0.00~100.00% £5.0%
Harmonics Voltage THD 0.00~100.00% +5.0% 2nd ~ 63th Harmonics, THD, TDD and
Current THD 0.00~100.00% £5.0% K-FACTOR
TDD MoteV 0.00~100.00% +5.0%
K-FACTOR 0.00~100.00% +5.0%
Active power demand 0.00W~9999.999MW - Total peak demand

Demand Reactive power demand 0.00Var~9999.999MVar -

Current demand 0.3A~999.999kA - Each phase and total peak demand

Load factor 0.0% ~ 100.000% +0.2% Each phase current

Note) 1. For TDD measurement, please enable (USE) the demand current setting of each phase.
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neXt Generation Intelligent Device

Ratings
Type
Wiring
Frequency
PT
Voltage
GPT
cT
Current
Rating Hey
Power
Power consumption
Burden
Input contact for general
for trip
Output contact
foralarm
Insulation Resistance
Dielectric Strength
Current circuit
Overload withstand

Voltage circuit
Fast Transient Disturbance

Electrostatic Discharge(ESD)

Operation
Temperature
Storage
Humidity
Altitude
Environment

Applied Standards

Dimension(mm)

Weight

Communication

* Please contact us for 50Hz separately.

Specification
3P3W, 3P4W
60Hz, 50Hz *
100// 3, 110// 3,120/ 3,190// 3, 100, 110, 120V
100~190V
5A
1.5mA
AC 110V, DC 110~125V
30W or less : Stanby
TOW or less : Operation
0.5VAor less: PT
1.0VAorless: CT
Digital Input AC/DC 110V
Rated Capacity: AC 250V 10A/DC 30V 10A, Resistive Load
Opening Capacity: AC 2500VA, DC 300W
Closed Capacity: AC 250V 5A/DC 30V 5A, Resistive Load
Opening Capacity: AC 1250VA, DC150W

DC 500V

10MQ : All electric circuits

5MQ : Between Electrical circuits

5MQ : Between contact circuit terminals

AC 2kV/1min : Between Electric circuit and earth
AC 2kV/1min : Between Electrical circuits
AC 1kV/1min : Between contact circuit terminals

Withstand 2 times of rated current for 3 hours.
Withstand 20 times of rated current for 2 seconds.

Withstand 1.15 times of rated voltage for 3 hours.

4kV : power or calculating circuit input

2kV : digital input or digital output circuit input

1kV: otherinput

8kV : Air, 6kV : Contact

-10°C ~ 55°C

-25°C~70°C

RH 80% or less (non-condensing)

1,500m or less

A place not subject to abnormal vibration and shock.

A place where the surrounding air pollution is not remarkable.

|EC 60255-22-1: IMHz Burst disturbance tests

IEC 60255-22-2: Electrostatic discharge tests

IEC 60255-22-3: Radiated radio frequency electromagnetic field

IEC 60255-22-4: Electrical fast transient/burst immunity test

IEC 60255-22-5: Surge immunity test

IEC 60255-22-6: Immunity to conducted disturbances induced by radio frequency fields
IEC 60255-22-7: Power frequency immunity test

IEC 60255-11: Interruptions to and alternating component (ripple) in d.c. auxiliary quantity of measuring relay
IEC 60255-25: Electromagnetic emission tests for measuring relays and protection equipment
KEMC 1120

IEC 61850-6, 7-1, 7-2, 7-3,and 8-1

360x190x207: HMI built-in type

424x190x239: HMI separate type

Tkg

2kg: Detachable HMI

RS485 : Modbus, DNP3.0

Ethernet TE : Modbus, DNP3.0, DNP3.0 RSTP, [EC61850, [EC61850 RSTP
Ethernet FE : Modbus, DNP3.0, IEC61850, IEC61850 RSTP, DNP3.0 RSTP

LSELEC TRIC
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Appearance

© Main Processing Module : Master module equipped with integrated main processor
and Bus Controller and RS485 communication

@ Communication Module: Module for expanded communication
© Calculation Module: Dedicated calculation module with CT and PT, and consists of
DSP PCB and CT/PT PCB 1 or 2 of them can be installed, and in
case of 2, Slot#3 is synchronized as the Master
® ~ © AlO: 6 Analog Inputs and 5 Analog Outputs, consisted of 2 connectors
with 12-pin
® ~ O DIO Clamp terminal type module:
10 Digital Inputs and 6 Digital Outputs Module consists of 2 external connection
12-pin combicon type connectors
© DIO Screw terminal type module: Digijtal /0 module consisting of 10 Digital Inputs,
2 Power Digital Outputs and 6 Digital Outputs
Module consists of 2 external connection 12-pin
combicon type connectors
Calculation module (3wT only): Dedicated calculation module with CT and PT, and
consists of DSP PCB and CT/PT PCB
© Power module: Product control and power input terminal (AC 110V, DC 110~125V)
@ FGterminal: It is a Frame Ground terminal which must establish a ground
connection with distribution ox panel exterior.

14

Product Status Display LED
© POWERLED (Green):
Power supply status

@ COMM LED (Yellow) :
Blinks when data transfer is
made from the device

© DIAG/ERRLED (Red):
Blinks when product error occurs
O PICK-UP/TRIP LED (Red):
Blinks during PICK-UP function
Lights up during TRIP
© Fault assign LED (Virtual) :
Relay element, DI/DO. Vo status

Front Key
@ R/L: Remote (green)/
Local (red) change

@ RESET: Screen Message Clear

(red: Trip status)
©® OPEN: Open control of SW & DO

(green: main CB Open status)

© CLOSE: SW & DO close control

(red: main CB Close status)

Other

@ XGIPAM Case

@ USB (USB Memory, PC, PLC)
@ Draw-Out handle

Slot Number

@ Main Processing

Equipable Module

Main Processing Module
mounting (exclusive use)

@ Slot #0 Extended communication
Module

© Slot#1 Calculation (exclusive use)

O Slot#2 AIO Module (Option)

O Slot #3 AlO Module

O Slot #4 DIO Module(Standard)

@ Slot#5 DIO Module(Bay, DG)

O Slot#6 DIO Module(Option)

O Slot #7 Calculation or DIO Module

@ Power module

@ FG terminal



Operation & Settlng neXt Generation Intelligent Device

Touchscreen menus can not only set up various relay elements but can also display measurements,
fault and event data logging, DI/DO monitoring and XGIPAM setting easily.

USER DEFINED
DISPLAY

USE  MAMAGER PLC
v v v

Protectvie Relav vionitoring

Relay Element Setting Change Digital/Analog I/O Monitoring & EVENT/FAULT/WAVE Information

- Operation value time setting/status Management Monitoring & Management
check + DI/DO status monitoring «EVENT
+Analog Source setting + Al/AQ status monitoring « FAULT

+ Circuit breaker status monitoring

PDevice Lo :l-.

System Status Setting & Management

Measurement of Voltage, Current,
Power, Harmonic Wave, etc.

Product Operation Parameter Setting

+ PT/CT setting + Language setting
+Wiring +\Voltage/Frequency «Current + Password and WAVE setting
+ CB/SW setting » Power + Electric Energy + LED/Group setting

+ Power Factor  « Electricity Demand
«Harmonic Wave «Wave Form

« Control authority setting + User selection screen setting  «VOC setting

« Communication setting +Al/AO Setting

USerpve ea DISplay

Information about
Manufacturing & Version

Save & Manage Various Device Data Screen set by the user s

+ Delete measurement/recorded data displayed in cycle

+ USB memory connection + Version information (up to 3 screens)
« Touchscreen adjustment + Device rating
+ Reset password « Time stamp information

LSELEC TRIC 1 5



Operation & Setting

XGIPAM B
Main menu
PROTECTIVE POWER SYSTEM DEVICE DATA DEVICE USER DEFINED
RELAY LI AL CONFIGURATION LS CONFIGURATION MANAGEMENT INFORMATION DISPLAY
I I I 1 I ]
‘ | ‘ ‘ ! ‘
- DI/DO Comprehensive
- status measurement
Al/AO Voltage/
- sy-St-em - curre"t - -
wiring
sw Power(w)
Bl - Povern
status
- Control Power
- Contact factor
- Electricity
demand
- Harmonic

: Menu for User defined display

- : Menu according to communication option

*Note) Protection elements menu for Bay controller, The configuration menu depending on the model.
*Note) Menus are available in Korean/English.
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neXt Generation Intelligent Device

XGIPAM 3wT

PROTECTIVE

RELAY MONITORING

POWER SYSTEM
AR CONFIGURATION

MEASUREMENT DEVICE

o
=]
=
)
2

.
=
=
S
=

DATA
MANAGEMENT

DEVICE
INFORMATION

DI/DO status

Al/AO status

2
g
E S
l

SW status

VO status

Control Contact

Comprehensive
measurement

Voltage/Frequency

{

r factor

Electricity demand

Harmonic wave:

Waveform

Waveform
(w1, Iw2)

Waveform
(w1, Iw3)

|:] *Screen display according to user editing

- * Screen display according to device specification

*Note) Menus are available in Korean/English.
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Communication

XGIPAM supports RS485 communication type MODBUS and DNP Standard Protocol,
and it supports also Ethernet communication of MODBUS-TCP and DNP-LAN Standard Protocol and IEC61850.
In addition, communication redundancy and user map support are possible using two independent ports.

Supported Protocols
IEC61850, DNP3.0, MODBUS-RTU, DNP-LAN, MODBUS-TCP

RS485 (DNP3.0, MODBUS-RTU)

« Operation Mode: Differential

« Distance: max. 1.2km

« Cable: Universal RS485, 2Wire cable
+ Speed: 9600bps~38.4kbps in general
« Transfer Method: Half-Duplex

+ Max. In/Out Voltage: =6V

1

+ Speed: Max.10MBps

OBASE-T Ethernet (DNP-LAN, MODBUS-TCP)
- Topology: Star-type

« Cable: UTP(CAT.3, CAT.5)
« Access Control: CSMA/CD, Transfer Code: Manchester
« Distance: Max. up to 100m between hub and terminal

1

+ Speed: Max.100MBps

00BASE-TX Ethernet (DNP-LAN, MODBUS-TCP)
« Topology: Star-type

« Cable: UTP (CAT.5), STP (Level 3)
« Access Control: CSMA/CD, Transfer Code: 4B/5B + MLT-3
« Distance: Max. Up to 100m between hub and terminal

100BASE-FX Ethernet (DNP-LAN, MODBUS-TCP)

« Speed : Max.100MBps - Topology: Star-type
- Cable:

-Wavelength: 1,300nm
-Multi-Mode fiber

-Fiber Size: 62.5/125,50/125um
-Optic Connector: SC type

« Access Control: CSMA/CD, Transfer Code: 4B/5B+NRZI
« Distance: Max. 2km per segment

D

uplex Communication

« Independent communication using 2 ports
« Simultaneous communication with monitoring unit without

causing any disturbance between ports

- Fail safe communication network established

18

with secondary line

Monitor #1 Monitor #2
¥ H T3] H
. .
\| = W
Active
Line

—E
IEC61850 Communication Module

IEC61850 Communication

« High-speed bidirectional communication based on Ethernet

« Itis compatible with the control and report defined in the
IEC standard and maximizes interoperability.

« Rapid Spanning-tree Protocol support

Specification

« Detachable in XGIPAM slot 0 in the form of communication card
« Ethernet 100 Base-T support
« [EC61850 KEMA certification

IEC61850 Features

1) Report: If the data set value changes, reporting the event to the
client system
2) Control: Direct control, SBO control
3) Time Sync: Synchronizes SNTP server and
time using SNTP v4 stack

Support simultaneous communication with
OWS and EWS

« Support simultaneous communication with operation and
engineering systems

+ OWS Communication: IEC61850

« EWS Communication: 1:N connection with PAM-Master with
dedicated RS485 Protocol

Notel) Note2)

ows EWS
L
-
\| o= )| (o=
| IEC61850 RS485

*Notel) OWS (Operation Work Station)
2) EWS (Engineering Work Station)



Option

neXt Generation Intelligent Device

XGIPAM Manager, PAM-Master

PAM-Master connects PC and XGIPAM to execute variable

setting, status monitoring and analysis on PC.
Specification

+ Windows 9X/ME/NT/2000/XP/7/10

« IBM compatible PC with Pentium or higher
(Pentium Il or higher recommended)

+ RAM of 32MB or higher

Product Package

« Manager CD 1 (for PC installation)
« RS232 to USB Cable (for PLC programming)
+ USB Mini 5P Cable (for PAM-Master)

Characteristics

« Protection, device and system setup

« System wiring, fault analysis

« Real-time measurement/monitoring

« RS485, engineering dedicated protocol
-Fault waveform analysis (Comtrade file analysis)
-Harmonic waves, phase, effective value view
-Classifies waves in phases allowing easy analysis
-DI/DO status monitoring

ST o AR A AAET 3 MADE o MADIE
| @i | AR 2010HA 108 16R C
L IBEAIZE - 20100 108 16

Power & Regular DI/O Module

Digital Input/output module

- DI/O module with high capacity contacts for CB, ES and DS
control, and built-in TCS (Trip Circuit Monitoring) and TRS (Trip
Relay Monitoring) circuits

- Consists of 6 PO contacts and 6 DI contacts

<POWER DI/O> <Regular DI/O>
1 | DIO1 1 [DIo1
2 | D02 2 |DI02
3 | COMo 3 |DI03
4 Blank 4 |Dlo4
5 | DIo3 5 [DI05
6 | DI04 6 |COMO
7 | com1 7 _|DI06
| 8 | Blank | | 8 |DIO7 |
9 | blos 9 [DIo8
10 | DIO6 10 |DI09
11 | com2 11 |DI10
12 | Blank 12 |[COM1
13 | PO 02+ 13 [DO 02+(PO)
14 | PO 02- 14 |DO 02-(PO)
15 | POO1+ 15 |DO 01+(PO)
16 | POO1- 16 |DO 01-(PO)
17 | PO 03+ 17 |DO 03
18 | POO03- 18 |DO 04
19 | PO 04+ 19 |DO 05
20 | PO 04- 20 |[COMO
21 [ PO 05+ 21 _[DO 06
22 | PO 05- 22 |DO 07
23 | PO 06+ 23 |DO 08
24 | PO 06- 24 |COM 1

Contact Comparison

Item Power DI/O Regular DI/O
s 10A 250V AC,10A30VDC = 5A250VAC,5A30VDC
pacity (max. 300W) (max. 150W)
EleCt.nF more than 100,000 more than 100,000
Durability
@peration/hr 1,200/hr 1,200/hr

(3A 250V resistance load) = (10A 250V resistance load)
« PO Contacts: 2

+Regular DO: 6
+RegularDI: 10

Contact + PO Contacts: 6
Structure < DI Contacts: 6

Standard « F/M/T/3wT: 2 regular DI/O modules
Module B/DG: 3 regular DI/O modules
Equipment e
Module  *3WT:3 expansion DI/O module, contact and logic

structure (refer to Contact & Logic Structure)

Note) Power DI/O module can be installed on Slot #5 and #6, and
thereis 1 contact for direct switch control

LSELEC TRIC 1 9




Option

Arc Protection Module

Arc Protection Module is a protection system that detects arc faults in the incoming panel and distribution panel,
and activates the circuit breaker as soon as possible to minimize the equipment damage due to heat and pressure of the arc.

Rating
Sensor type Point or Loop
Sensor Input Channel 3Ch (Point) or 1Ch (Loop)
Trip output time after arc accident <15ms
Accident Determination Method &L
Current Setting User Setting
Sensor Self-Diagnosis Periodic Self check
Arc Accident History Management Event Save
Protection Element 50PAF, 50NAF (Arc Protection)

*Arc Protection Module is only available on F/M models.
**Please contact the Sales Department prior to designing and ordering.

Optical Sensor

Point Sensor Loop Sensor
« Easy toinstall and is suited for installing in specific locations + Suited for monitoring of large area
« Easy to identify arc accident locations « Specification: 20m, 30m, 60m

« Easy to maintain and relocate after installation

20



Operation Characteristics

neXt Generation Intelligent Device

XGIPAM F protection element operation characteristics

. Operating . Operating L .
Protection part Setting Range Characteristic Operating time Delay time Remarks
Stage 1 Instantaneous ~ 30msec and below
OCR (50) OFF,0.10 ~32.00In/0.01In . - -
Stage2 Definite 0.050 ~300.000s/0.001s
IECSIMI/EI/LI
Stagel Definite 0.050 ~300.0005/0.001s - B/
OCR(51) OFF,0.02 ~10.00In/0.01In ANSI SINI/LI
Stage? Inverse  0.05~12/0.01 0~300.0005/0.001s
2 KEPCO SIVI
Stagel Instantaneous |~ 30msec and below
OCGR (50N) OFF,0.10~32.00In/0.01In . - -
Stage2 Definite 0.050 ~300.000s/0.001s
IECSIMI/EI/LI
Stagel Definite 0.050 ~300.0005/0.001s - B/
OCGR (51N) OFF,0.02 ~10.00In/0.01In ANSI SINI/LI
Stage? lnverse  0.05~12/0.01 0~300.0005/0.001s
2 KEPCO SIVI
Stagel  OFF,06~6.0mA0.ImA
SGR (67G) Vo:0V,8V~80V/1V Definite 0.050~10.000s/0.001s -
Stage2  Characteristics angle: 0~ +90°C/1°C
OFF,0.02 ~10.00In/0.01In
Stagel Vo: 8 ~80V/1V Instantaneous =~ 50msec and below - IEC SINI/EI/LI
DGR (67N) Characteristics angle: 0~190°C/1°C Definite 0.050~300.000s/0.001s - ANSISINI/LI
Stage2 Operating range: 60 ~87°C/1°C Inverse 0.05~1.20/0.01 0~300.000s/0.001s KEPCO SIVI
operation Direction: Forward/Reverse
Dead Voltage Block :
Stagel
OFF,0.10 ~ 1.10Vn/0.01Vn i 0.05Vn
UVR (27) X Definite 0.050 ~300.000s/0.001s - . X
Stage2 Auto Reset: Enable/Disable Prevention of protection
operation display
IECSINVI/EILI
Stagel _ ANSI SIMI/EI
Definite 0.050 ~300.000s/0.001s -
OVR (59) OFF, 0.80 ~ 1.60Vn/0.01 KEPCO SI/VI
Inverse 0.01~1.20/0.01 0~300.000s/0.001s . X
S Prevention of protection
tage 2
operation display
Stage1 Instantaneous = 30msec and below
OVGR (641) OFF, 5~ 80V/1V ] - -
Stage2 Definite 0.050~300.000s/0.001s
IECSIMI/EI/LI
Stage 1 Definite 0.050~300.000/0.001s - ME
OVGR (64D) OFF, 5~80V/1V ANSISINVILI
Stage?2 Inverse 0.05~1.20/0.01 0~300.00s/0.001s
& KEPCO SI/VI
Stagel
NSOVR (47N) OFF, 11~120V/1V Definite 0.050~300.000s/0.001s - -
Stage?2
Stagel
POR (47) OFF, 2.0~ 100%/1% Definite 0.050 ~300.000s/0.001s - -
Stage2
V Diff: OFF, 2 ~ 50V/1V
NI, Phase DIff: OFF, 5~ 45/1°C After the synchronous Synchronous Allowed
H ase Diff: OFF, 5~
Synchro-ched Stage 1 . - Conditions are satisfied, - Voltage
(25) F Diff: 0.01 ~ 0.50/0.01Hz ) o
it operate within 1sec. 0.5Vn~12Vn
Dead V:0.2~0.4Vn/0.01Vn
Stagel ) Requires range setting
Temperature(38) OFF, 20~ 180°C/1°C Definite 0.050~300.000s/0.001s .
Stage?2 for Al set for protection
Reclosing counts: 1~ 5times
+Prepare Timer: 0.020 s ~60.000s (0.001 s) + Scheme: Dead Bus-Dead Line, Dead Bus-Live Line,
Reclosing (79) Stagel  +Dead Timer:Max5,0.060s~300.000s(0.0015) Live Bus-Dead Line, Live Bus-Live Line

+Dead:0~0.1Vn
«Live: 0.5Vn~

+ CB Operation Timer: 0.05s~0.500s (0.001s)
«Reclaim Time: 1.000 s ~300.000 s (0.0015s)

*If relay element OVGR (641)is set for instantaneous operation with VectorSum (Vo), it operates within 50msec
*Relay element SGR (67G) cannot use VectorSum function (Source input s fixed to Vo and lo)
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Operation Characteristics

XGIPAM B protection element operation characteristics

Protection

OCR(50)

OCR(51)
OCGR (50N)
OCGR (51N)

SGR(67G)

DGR (67N)

UVR(27)

OVR(59)

OVGR (64)

OVGR (64D)

NSOVR (47N)

POR (47)

Synchro-check
(25)

Temperature(38)

UFR (81U)

OFR (810)

DPR (32P)

DQR(32Q)

DOCR (671)

DOCR (67D)

NSOCR (461)

NSOCR (46D)

Reclosing (79)

Operating
part
Stagel
Stage2
Stagel
Stage2

Stage1

Stage2

Stagel
Stage2

Stage1
Stage2

Stagel

Stage2

Stagel
Stage?2
Stagel

Stage2

Stagel
Stage2
Stagel
Stage2
Stage1
Stage2
Stage1
Stage2

Stagel

Stage 1
Stage2
Stagel
Stage2
Stage3
Stage4
Stage1
Stage2
Stage3
Stage4
Stagel
Stage2
Stagel
Stage2

Stagel
Stage2

Stagel

Stage2

Stagel
Stage2
Stagel
Stage2

Stagel

; Operating
Setting Range characteristic
Instantaneous
OFF, 0.10 ~32.00In/0.01In Definite
OFF, 0,02~ 10.00In/0.01In Definite
Inverse
Instantaneous
OFF, 0.1~32.00In/0.01In Definite
OFF, 0,02~ 10.00In/0.01In Defnite
Inverse
OFF, 0.6 ~6.0mA/0.1mA
Vo: 0V, 8V~80V/1V Definite
Characteristics angle: 0~ =90°C/1°C
OFF,0.02 ~10.00In/0.01In
Vo: 8~80V/1V Instantaneous
Characteristics angle: 0~£90°C/1°C Definite
Operating range: 60~ 87°C/1°C Inverse
operation Direction: Forward/Reverse
OFF,0.10~1.10Vn/0.01Vn Definite
Auto Reset: Enable/Disable
OFF, 0.80 ~ 1.60Vn/0.01 Definite
Inverse
Instantaneous
OFF,5~80V/1V Definite
OFF,5~80V/1V Definite
Inverse
OFF, 11~ 120V/1V Definite
OFF, 2.0~ 100%/1% Definite
V Diff: OFF, 2~ 50V/1V
Phase Diff: OFF, 5~45/1°C )
F Diff: 0.01 ~0.50/0.01Hz
Dead V:0.2~0.4Vn/0.01Vn
OFF,20~180°C/1°C Definite
OFF, 50 ~ 60Hz/0.05Hz Definite
Block:0.50 ~0.90Vn/0.01Vn
OFF, 60~ 70Hz/0.05Hz Definite
Block: 0.50 ~0.90Vn/0.01Vn
OFF,0.01 ~ 1.50Pn/0.01Pn Definite
Forward/Reverse
OFF, 0.02 ~1.50Qn/0.01Qn Definite
Forward/Reverse
OFF,0.10~32.00In/0.01In
Characteristics angle : 0~+90°C/1°C nstantaneous
Operating range: 60 ~87°C/1°C Definite
OEeration Direction : Forward/Reverse
OFF,0.02 ~10.00In/0.01In
Reference voltage: V(s ), Vo> Vica) .
Characteristics angle: 0~ £90°C/1°C ?nevir;lst:
Operating range: 60 ~87°C/1°C
Operation Direction: Forward/Reverse
nstantaneous
OFF,0.1~2.0/0.01In Definite
Definite

OFF, 0.05~2.00/0.01In
Inverse

Reclosing counts: 1 ~5times

+Prepare Timer: 0.020 s ~60.000s (0.001 s)
+Dead Timer: Max 5,0.060 s ~300.000 s (0.001s)
+CB Operation Timer: 0.05s~0.500s (0.001s)
«Reclaim Time: 1.000 s ~300.000 s (0.0015s)

*If relay element OVGR (641)is set for instantaneous operation with VectorSum (Vo), it operates within 50msec
*Relay element SGR (67G) cannot use VectorSum function (Source input s fixed to Vo and lo)
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Operating time

30msec and below
0.050 ~300.000s/0.001s

0.050~300.000s/0.001s
0.05~1.2/0.01

30msec and below
0.050 ~300.000s/0.001s

0.050~300.000s/0.001s
0.05~1.2/0.01

0.050~10.000s/0.001s

50msec and below
0.050 ~300.000s/0.001s
0.05~1.20/0.01

0.050 ~300.000s/0.001s
0.050 ~300.000s/0.001s
0.01~1.20/0.01
30msec and below
0.050 ~300.000s/0.001s

0.050 ~300.000s/0.001s
0.05~1.20/0.01

0.050~300.000s/0.001s

0.050~300.000s/0.001s

After the synchronous
Conditions are satisfied,
it operate within 1sec.

0.050~300.000s/0.001s

0.100~300.000s/0.001s

0.100~300.000s/0.001s

0.100~300.000s/0.001s

0.100~300.000s/0.001s

50msec and below
0.050 ~300.000s/0.001s

0.050~300.000s/0.001s
0.05~1.20/0.01

50msec and below
0.050 ~300.000s/0.001s
0.050 ~300.000s/0.001s
0.05~1.20/0.01

« Scheme: Dead Bus-Dead Line, Dead Bus-Live Line,
Live Bus-Dead Line, Live Bus-Live Line

+Dead:0~0.1Vn
«Live: 0.5Vn~

Delay time

0~300.000s/0.001s

0~300.000s/0.001s

0~300.000s/0.001s

0~300.000s/0.001s

0~300.00s/0.001s

0~300.000s/0.001s

0~300.000s/0.001s

Remarks

IEC SI/VI/EI/LI ANSI SINI/EL,

KEPCO SIMI

IEC SINI/EI/LI,ANSI SI/VI/EL,

KEPCOSIMI

IECSINVI/EI/LI
ANSISINVILI
KEPCO SINVI

Dead Voltage Block :0.05Vn

Prevention of protection
operation display

IEC SINI/EI/LIL,ANSI SI/VI/EL,

KEPCO SIMI
Prevention of protection
operation display

IEC SINI/EI/LL, ANSI SIMI/LL,

KEPCO SIMI

Synchronous Allowed
Voltage
0.5Vn~1.2Vn

Requires range setting
for Al set for protection

Input PT Selection
PT#1orPT#5

IEC SIVI/EI/LL, ANSI SIAVI/LL,

KEPCO SI/VI

IEC SIMVIJEI/LE
ANSISIMILI



neXt Generation Intelligent Device

XGIPAM M protection element operation characteristics

. Operating . Operating
Protection part Setting Range I —-.
Stage 1
OCR (50) B OFF,010~32001n/001in Instantaneous
Stage2 Definite
OCR (51) S@gel ek 0,02~ 10.001n/0.01in Definite
Stage2 Inverse
Stagel
OCGR (50N) OFF,0.1~ 32.00In/0.01In '”StS“;an°“S
Stage2 efinite
Stagel Definite
OCGR (51N) Stage2 OFF,0.02 ~10.00In/0.01In Inverse
Stagel OFF, 0.6 ~6.0mA/0.1mA
SGR (67G) Vo:0V,8V~80V/1V Definite
Stage2 | Characteristicsangle: 0~ £90°C/1°C
OFF,0.02 ~10.00In/0.01In
Stagel Vo:8~80V/1V Instantaneous
DGR (67N) Characteristics angle: 0~+90°C/1°C Definite
Stage?2 Operating range : 60~ 87°C/1°C Inverse
8 operation Direction : Forward/Reverse
Stagel N
UVR(27) I?F: : %‘10 t-lélr?vt?l/ %’ilvgl Definite
Stage2 uto Reset : Enable/Disable
Stagel Definit
OVR (59) OFF, 0,80~ 1.60VR/0.01 etinite
Inverse
Stage2
Stagel Instantaneous
OVGR (641) Stage2 OFF,5~80V/1V Definite
Stagel Definite
OVGR (64D) Stage2 OFF,5~80V/1V Inverse
Stagel
NSOVR (47N) OFF, 11 ~120V/1V Definite
Stage2
Stage1 .
POR (47) OFF, 2.0~ 100%/1% Definite
Stage2
Stage1  OFF.0.10~32.00in/001in
DOCR (671) Characteristics angle : 0~+90°C/1°C nstantaneous
Operating range: 60 ~87°C/1°C Definite
Stage2 Operation Direction : Forward/Reverse
Stage 1 OFF, 0.02 ~10.00In/0.01In
Reference voltage: Viy.), Vip-c)» Vica) Definite
DOCR (67D) Characteristics angle: 0~+90°C/1°C |
; or /10 nverse
Stage2 | Operatingrange:60~87°C/1°C
Operation Direction : Forward/Reverse
Stagel nstantaneous
NSOCR (461) Stage2 OFF,0.1~2.0/0.01In Definite
Stage 1 Definite
NSOCR (46D) Stage2 OFF, 0.05~2.00/0.01In Inverse
« FLC(Full Load Current) :0.20~2.00/0.01In
+ OLC(Over Load Constant):0.8~1.2/0.01
TA(EE) - SF(Service Factor) :08~1.2/0.01 Inverse
« Setting range : OFF, 50~ 100/ 1%
Stall (48) Operating = OFF, 0.2~10.0In/0.01In Definite
time
Lock (51LR) 1.0~300.0S = OFF, 0.2~10.0In/0.01In Inverse
Stagel .
UCR (37) Stage2 OFF,0.1~0.91n/0.01In Definite
NCH(66 « Starts number : OFF, 1 ~5time « Basetime : OFF, 1 ~60min
« Time between starts block : 10 ~60min « Thermal: OFF, 10 ~80%
Stagel
Temperature (38) 5.~ OFF,20~180°C/1°C Definite
Stage2

*If relay element OVGR (641)is set for instantaneous operation with VectorSum (Vo), it operates within 50msec
*Relay element SGR (67G) cannot use VectorSum function (Source input is fixed to Vo and lo)

Operating time Delay time Remarks
30msec and below

0.050~300.000s/0.001s

0.050~300.000s/0.001s
0.05~1.2/0.01

- IEC SI/VI/EI/LI ,ANSI SI/VI/EL
0~300.000s/0.001s KEPCO SIMI
30msec and below
0.050 ~300.000s/0.001s
0.050 ~ 300.000s/0.001s - IEC SINI/EI/LI ANSI SINI/EL,
0~300.000s/0.001s

0.05~1.2/0.01 KEPCO SIMI
0.050 ~10.000s/0.001s -

50msec and below - IEC SI/VI/EI/LI
0.050 ~300.000s/0.001s - ANSI SINI/LI
0.05~1.20/0.01 0~300.000s/0.001s KEPCO SIVI

Dead Voltage Block :0.05Vn

0.050 ~300.000s/0.001s - Prevention of protection
operation display
IEC SI/VI/EI/LI ANSI SINI/EI,
0.050 ~300.000s/0.001s - KEPCO SIMI
0.01~1.20/0.01 0~300.000s/0.001s Prevention of protection

operation display
30msecand below
0.050 ~ 300.000s/0.001s

0.050~300.000s/0.001s
0.05~1.20/0.01

IEC SIMI/EI/LI, ANSI SIVI/LI,

0~300.00s/0.001s KEPCO SIVI

0.050~300.000s/0.001s - -

0.050~300.000s/0.001s - -

50msec and below
0.050 ~300.000s/0.001s

0.050 ~300.000s/0.001s IEC SIVI/EI/LL ANSI SINVI/LI,

0~300.000s/0.001s

0.05~1.20/0.01 KEPCO SIMVI
50msec and below ) )
0.050~300.000s/0.001s

0.050 ~300.000s/0.001s - IEC SINI/EI/LI
0.05~1.20/0.01 0~300.000s/0.001s ANSI SI/VI/LI

Time characteristics
Hot, Cold
* k factor=SFXOLC

11 12 :2.0~60min/0.1min -

0.05~300s/0.001 B Rotator lock during

operation
T/L:0.05~1.20/0.01 5
0.05~300.0/0.001sec 0~300.000s/0.001s IECVI, IECEI
0100 ~ 300.0005/0.0015 ) Dead Current Block
:0.1Aor less

Requires range setting

0.050~300.0005/0.001s ) for Al set for protection
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Operation Characteristics

XGIPAM T protection element operation characteristics

Protection

OCR-1(50)

OCR-1(51)

OCGR (50N)

OCGR (51N)

OCR-2(50)

OCR-2 (51)

UVR (27)

OVR (59)

DPR (32P)

Temperature(38)

DFR (671)

Operating
part

Stage 1
Stage 2
Stage 1

Stage 2

Stage 1

Stage 2

Stage 1
Stage 2

Stage 1

Stage 2

Stage 1

Stage 2

Stage 1

Stage 2

Stage 1

Stage 2

Stage 1
Stage 2
Stage 1

Stage 2

Stage 1

Stage 2

Setting Range

OFF,0.10 ~32.00In/0.01In

OFF,0.02 ~10.00In/0.01In

OFF,0.1~32.00In/0.01In

OFF, 0.02 ~10.00In/0.01In

OFF, 0.10 ~32.00In/0.01In

OFF,0.02 ~10.00In/0.01In

OFF,0.10~ 1.10Vn/0.01Vn
Auto Reset: Enable/Disable

OFF, 0.80 ~ 1.60vn/0.01

OFF,0.01~ 1.50Pn/0.01Pn
(Forward/Reverse)

OFF,20~180°C/1°C

OFF,2~321n/0.01In

OFF,0.2~1.0In/0.01In

Slope 1: 15~ 100%/1%
Slope 2: 15~ 100%/1%

Knee Point: 1.0 ~20.0In/0.1In

Inrush Inhibit: ON (5~ 50%j/1%) : OFF

lo Elimination: ON/OFF

*lo Elimination applies on both Stage 1 and 2

* Primary measurement of transformer is identical to F/BAY except for zero-sequence

Operating
characteristic

Instantaneous
Definite
Definite

Inverse

Instantaneous

Definite

Definite
Inverse

Instantaneous

Definite

Definite

Inverse

Definite

Definite

Inverse

Definite

Definite

Operating time

30msec and below
0.050 ~ 300.000s/0.001s

0.050 ~ 300.000s/0.001s
0.05~1.2/0.01

30msec and below
0.050 ~300.000s/0.001s

0.050 ~ 300.000s/0.001s
0.05~1.2/0.01

30msec and below
0.050 ~300.000s/0.001s

0.050 ~ 300.000s/0.001s
0.05~1.20/0.01

0.050 ~300.000s/0.001s

0.050 ~ 300.000s/0.001s
0.01~1.20/0.01

0.100~300.000s/0.001s

0.050 ~300.000s/0.001s

Inrush Block not applied

Definite

* Secondary measurement of transformer displays phase information based on phase current and Va
*50/51N (only one of primary or secondary can be selected)
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Delay time

0~300.000s/0.001s

0~300.000s/0.001s

0~300.000s/0.001s

0~300.000s/0.001s

40ms and below

0,0.05~300s/0.001s

Remarks

IEC SIVI/EI/LI
ANSI SINVI/EI
KEPCO SIVI

IEC SI/VI/EI/LI
ANSI SI/VI/EL,
KEPCO SINVI

IEC SIVI/EI/LI
ANSI SIVI/LI
KEPCO SIVI

Dead Voltage Block :0.05Vn
Prevention of protection
operation display

IEC SI/VI/EI/LI
ANSI SINVI/EL,

KEPCO SIVI
Prevention of protection
operation display

Requires range setting
for Al set for protection



neXt Generation Intelligent Device

XGIPAM DG protection element operation characteristics

Protection

OCR (50)
OCR(51)
OCGR (50N)

OCGR (51N)

DGR (67N)

SGR(67G)

UVR (27)

OVR(59)

OVGR (64)
OVGR (64D)
NSOVR (47N)

POR (47)

DPR(32P)

DQR(32Q)

Synchro-cheak
(25)

DOCR (671)

DOCR (67D)

UFR (81U)

OFR (810)

NSOCR (461)

NSOCR (46D)

UPR(37P)

ROCOF(81R)

Operating
part
Stagel
Stage2
Stagel
Stage2
Stagel
Stage2
Stagel
Stage2

Stage1l

Stage2

Stagel
Stage2
Stagel
Stage2
Stagel

Stage2

Stagel
Stage2
Stagel
Stage2
Stagel
Stage2
Stagel
Stage2
Stagel
Stage2
Stagel
Stage2

Stage1

Stagel

Stage2

Stagel

Stage2

Stagel
Stage2
Stage3
Stage4
Stagel
Stage2
Stage3
Stage4
Stagel
Stage?2
Stagel
Stage2
Stagel
Stage2
Stagel
Stage2
Stage3
Stage4

Setting Range
OFF,0.10~32.00In/0.01In
OFF, 0.02~10.00In/0.01In
OFF,0.1~32.00In/0.01In

OFF,0.02~10.00In/0.01In

OFF,0.02 ~10.00In/0.01In

Vo: 8~80V/1V

Characteristics angle: 0~1£90°C/1°C

270~359°C/1°C

Operating range: 60 ~87°C/1°C

Operation Direction: Forward/Reverse

OFF, 0.6 ~6.0mA/0.1mA

Vo: 0V, 8V ~ 80V/1V

Characteristics angle: 0~ £90°C/1°C
270~359°C/1°C

OFF,0.10 ~ 1.10Vn/0.01Vn
Auto Reset: Enable/Disable

OFF, 0.80~ 1.60Vn/0.01

OFF, 5~80V/1V
OFF,5~80V/1V
OFF, 11~ 120V/1V
OFF,2.0~100%/1%

OFF,0.01 ~1.50Pn/0.01Pn
(Forward/Reverse)

OFF, 0.01 ~ 1.50Pn/0.01Qn

(Forward/Reverse)

V Diff: OFF, 2~ 50V/1V

Phase Diff: OFF, 5~ 45/1°C

F Diff: 0.01~0.50/0.01Hz

Dead V: 0.2 ~0.4Vn/0.01Vn

OFF,0.10~32.00In/0.01In

Characteristics angle: 0~£90°C/1°C
270~359°C/1°C

Operating range: 60 ~87°C/1°C

Operation Direction: Forward/Reverse

OFF,0.02 ~10.00In/0.01In

Reference voltage: Vy 1), Vip-op Vic-a)

Characteristics angle: 0~£90°C/1°C
270~359°C/1°C

Operating range: 60 ~87°C/1°C

Operation Direction: Forward/Reverse

OFF, 50 ~ 60Hz/0.05Hz
Block: 0.50 ~0.90Vn/0.01Vn

OFF, 60 ~ 70Hz/0.05Hz
Block: 0.50 ~0.90Vn/0.01Vn

OFF,0.1~2.0/0.01In
OFF, 0.05~2.00/0.01In
OFF,0.02 ~0.80/0.01Pn

0.1~2.0/0.1Hz/s
UV Block : 50~100/1V

Operating
characteristic

Instantaneous
Definite
Definite
Inverse

Instantaneous
Definite
Definite
Inverse

Instantaneous
Definite
Inverse

Definite

Definite

Definite
Inverse

Instantaneous
Definite

Definite
Inverse

Definite

Definite

Definite

Definite

nstantaneous
Definite

Definite
Inverse

Definite

Definite

nstantaneous
Definite

Definite
Inverse

Definite

Definite

*If relay element OVGR (641)is set for instantaneous operation with VectorSum (Vo), it operates within 50msec

*Relay element SGR (67G) cannot use VectorSum function (Source input s fixed to Vo and lo)

Operating time

30msec and below
0.050~300.000s/0.001s
0.050 ~300.000s/0.001s
0.05~1.2/0.01

30msec and below
0.050 ~300.000s/0.001s
0.050~300.000s/0.001s
0.05~1.2/0.01

50msec and below
0.050 ~300.000s/0.001s
0.05~1.20/0.01

0.050~10.000s/0.001s

0.050~300.000s/0.001s

0.050~300.000s/0.001s
0.01~1.20/0.01

30msec and below
0.050 ~300.000s/0.001s
0.050 ~300.000s/0.001s
0.05~1.20/0.01

0.050~300.000s/0.001s

0.050~300.000s/0.001s
0.100 ~300.000s/0.001s

0.100 ~ 300.000s/0.001s

After the synchronous
Conditions are satisfied,
it operate within 1sec.

50msec and below
0.050 ~300.000s/0.001s

0.050~300.000s/0.001s
0.05~1.20/0.01

0.100~300.000s/0.001s

0.100~300.000s/0.001s

50msec and below
0.050 ~300.000s/0.001s

0.050~300.000s/0.001s
0.05~1.20/0.01

0.10~300.00/0.001s

0.2~60.0/0.001s

Delay time

0~300.000s/0.001s

0~300.000s/0.001s

0~300.000s/0.001s

0~300.000s/0.001s

0~300.00s/0.001s

0~300.000s/0.001s

0~300.000s/0.001s

Remarks

IEC SIVI/EI/LILANSI SINI/EL

KEPCO SIMI

IEC SI/VI/EI/LI ANSI SINVI/EL,

KEPCO SIMI

IECSIM/EILI
ANSISIMVLI
KEPCOSIMI

Dead Voltage Block: 0.05Vn
Prevention of protection

operation display

IEC SINVI/EI/LI ANSI SI/VI/EI,

KEPCO SIMI

Prevention of protection

operation display

IEC SIMI/EI/LL ANSISINVI/LI,

KEPCO SIMI

Q,71,V45in(0),
Qa:la (Vb'Vc)
Synchronous Allowed

Voltage
0.5Vn~1.2Vn

IEC SINVI/EI/LI
ANSISINVI/LI
KEPCOSIM

Input PT Selection
PT#1orPT#5

IEC SIVI/EI/LI
ANSISIMI/LI
Dead Current Block
:0.1Aorless
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Operation Characteristics

XGIPAM 3wT protection element operation characteristics

26

Protection

OCR-1(50)

OCR-1(51)

OCGR-1(50N)

OCGR-1(51N)

OVGR (64])

OVGR (64D)

UVR (27)

OVR (59)

OCR-2(50)

OCR-2(51)

OCR-3(50)

OCR-3(51)

DFR (3W8TT)

Operating
part

Stage 1
Stage 2

Stage 1

Stage2

Stage 1
Stage 2

Stage 1

Stage 2

Stagel
Stage2

Stagel
Stage2
Stage 1

Stage2

Stage 1

Stage 2

Stagel
Stage2
Stage1
Stage2
Stage 1
Stage 2
Stage 1

Stage 2

High set

Low set

Setting Range

OFF,0.10 ~ 32.00In/0.01In

OFF,0.02 ~10.00In/0.01In

OFF, 0.1~32.00In/0.01In

OFF,0.02 ~10.00In/0.01In

OFF,5~80V/1V

OFF,5~80V/1V

0.10~1.10Vn/0.01Vn
Auto Reset: Enable/Disable

0.80~1.60vVn/0.01

OFF, 0.10In~32.00In/0.01In

OFF, 0.02In~10.00In/0.01In

OFF, 0.10In~32.00In/0.01In

OFF, 0.02In~10.00In/0.01In

OFF, 2.0In~32.0In/0.01In
lo Elimination: Enable/Disable
Inrush Inhibit: Enable/Disable

0.2In~1.0In/0.01In

Slopel: 15%~100%/1%

Slope2: 15%~100%/1%

Knee point: 1.0In~20.0In/0.1In

lo Elimination: Enable/Disable

Inrush Inhibit: Enable/Disable

2nd Harmonics Ratio: 5%~50%/1%
Inrush Inhibit Time: 0.05s~10.0s/0.01s

Operating
characteristic

Instantaneous

Definite

Definite

Inverse

Instantaneous

Definite

Definite

Inverse

Instantaneous
Definite

Definite

Inverse

Definite

Definite

Inverse

Instantaneous
Definite
Definite
Inverse

Instantaneous
Definite
Definite
Inverse

Instantaneous

Definite

Instantaneous

Definite

Operating time

30msec and below

0.05s ~300.00s/0.001s

0.05s ~ 300.00s/0.001s

0.05~1.2/0.01

30msec and below
0.05s ~300.00s/0.001s

0.05s ~300.00s/0.001s

0.05~1.2/0.01

30msec and below
0.05s ~300.00s/0.001s

0.05s ~300.00s/0.001s

0.05~1.20/0.01

0.05s ~ 300.00s/0.001s

0.05s ~ 300.00s/0.001s

0.01~1.20/0.01

30msec and below
0.05s ~ 300.00s/0.001s
0.05s ~300.00s/0.001s
0.05~1.20/0.01
30msec and below
0.05s ~ 300.00s/0.001s
0.05s ~ 300.00s/0.001s
0.05~1.20/0.01
50msec and below

0.05s ~300.00s/0.001s

50msec and below

0.05s ~300.00s/0.001s

Delay time

0~300.00s/0.001s

0~300.00s/0.001s

0~300.00s/0.001s

0~300.00s/0.001s

0~300.00s/0.001s

0~300.00s/0.001s

Remarks

IEC- SINVI/EI/LI
ANSI - SIVI/EI
KEPCO - SI/VI

IEC- SI/VI/EI/LI
ANSI - SI/VI/EI
KEPCO-SIVI

IEC SIVI/EI/LI
ANSI SI/VI/LI
KEPCO SIVI

Dead Voltage Block: 0.05Vn

Prevention of protection
operation display

IEC SINVI/EILI
ANSI SI/VI/EI,

KEPCO SIVI
Prevention of protection
operation display

IEC- SINVI/EI/LI
ANSI - SIVI/EI
KEPCO - SI/VI

IEC- SIVI/EI/LI
ANSI - SINVI/EI
KEPCO - SI/VI



Characteristic Curve

neXt Generation Intelligent Device

Standard Inverse Time - SI

Operation
Time(T)
1000

100 l

10
AN
WA N
LA\ =S TL=12
\\ N o
N \:\\:
N ~ TL=06
N TL=05
! = TL=04
N\, =03
TL=02
~~
N TL=01
\\\\
g TL=005
1 10 100

Accident current (voltage)/
Corrected value

Standard Inverse Time - SI(OVR)

Operation
Time(T)
1000

100

0.1

0.01

10
Accident voltage/
Corrected value

TL=12

TL=0.4
TL=03
TL=02

TL=0.1

TL=0.05
TL=0.04
TL=0.03

TL=0.02

TL=0.01

Note) If time characteristics curve operation time is shorter than instantaneous operation,

then set instantaneous operation time as the standard.

Very Inverse Time - VI

Operation
Time(T)
1000

100

0.1
TL=0.1
TL=0.05
0.01
1 10 100
Accident current (voltage)/
Corrected value
Very Inverse Time - VI(OVR)
Operation
Time(T)
1000
|
100
TL=12
10 | W -
W\ AN
\\ \\ TL=0.5
\\ TL=04
TL=03
A\\VWAN
\\\\ \ TL=0.2
1 L w—
\\ \\ N
A A N TL=0.05
\\ AN TL=0.04
TL=0.03
N\
\ TL=002
TL=0.01
0.1
1 10
Accident voltage/
Corrected value
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Characteristic Curve

Extremely Inverse Time - El KEPCO-SI

Operation Operation
Time(T) TllrggéT)
10000
1000 H
100 ‘
100
10 —
- —
A WA
NN
N\ 10
U 1\ \\\\\\
N =
IAANANNSSSS= .
——— =1
TL=12 \\ \ NN RS
NN Tt
1 ) w— 0.
— TL=04
N TL=03
AN =~
0.01 \\ N~ o
=
N TL=0.1
N
\\\\
0.001 01 TL=0.05
1 10 . 1 1 10 100
Accident current (voltage)/ Accident voltage/
Corrected value Corrected value

Long Inverse Time - LI KEPCO-VI

Operation Operation
Time(T) Time(T)
10000 1000

1000 100

S\
L WAWAY N
IR ANAN
WA N
(ANAN
\\ \\§\\
10
N 1
S TL=12
TL=0.6
TL=05
TL=0.4
TL=03
N ™,
] N N TL=02 ™N M TL=01
0.1 '
TL=0.1 TL=0.05
TL=0.05
0.1 0.01
1 10 100 1 10 100
Accident voltage/ Accident voltage/
Corrected value Corrected value

28



neXt Generation Intelligent Device

IEEE MI (Moderately Inverse) IEEE VI (Very Inverse)
t (sec) t (sec)

100

12
S 1t
' =
.
= . 12
= . IANNN\ i
] 03 O 68
ANEAN 0.7
Iy 0.2 N~ 0.6
. L \\ NN ]
) 0.1 N N 03
~ 0.1 \ ™~ 0.2
0.05
0.1
- 0.05
0.01 0.01
1 10 100 1 10 100
Ifls Ifls
IEEE El (Extreme Inverse) Inverse time curve characteristics value
e OCR, OCGR, DOCR, DOCGR, OVR, NSOCR time characteristic
sec,
1000 standard formula
e
- \ Trip Time= IF XTL+DT
Is
0 Item Type A B C
sl 0.14 0.02 0
RO £ Vi 135 1 0
El 80 2 0
{ERNNANN
S U 120 1 0
N\ \\\ \. ﬁ
\ 3
N AR i M 0.0515 0.02 0.114
\\:: §§ IEEE [ANSI] Vi 1961 2 0491
o S 04 El 282 2 0.1217
N 02 S| 0.11 0.02 042
N KEPCO
01 Vi 39.85 1.95 1.084
001 m w #TL=0.05~120/001  DT=0~300s/0.001s
Ifls *|s: Setting current, I Fault Current

Note) If time characteristics curve operation time is shorter than instantaneous operation,
then set instantaneous operation time as the standard.
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Characteristic Curve

Thermal Curve
« Apply : Thermal overload relay(49)
I2-Ip?
- (k-Ie)?
Th=2.0~60.0min

\
N ;

\\\\\ cowp: t=Teln 5 m
1000 |\

10000

‘HOT: t=Th-In

‘e DANNE Te = 2.0 ~ 60.0min
[ AL AN\Y
P EANBANLRNNY Ir=0.5
\ \ \\\\\ Cold Curve
\\\‘\\ \\ Incaseof | k=1
AN
T 00—\ AN \\\
2 EENEND W NN *k=SF-OLC
= AN N\ r \ 7=60.0min
ANERAN H\\ N ©=60.0min
N \\‘\\k \T‘T: Ip: Load current before fault
N ] £ =20.0min Is: Rated load current
N N\ r-2oomn k: Overload constant
10 X, N 7=10.0min
NS ] -100mn I: Fault current
*=5.0min 1h (theating): Thermal time constant during operation
ot Cunve A N F=50min T (teooling): Thermal time constant during cooling
\ =2.0min .
©=2.0min -Cold stateis Ip=0
1 1 ” o -SF: Service Fator
Current (%, 1/1b * 100) -OLC: Over Load Constant
Ratio Differential Curve
«Apply: Transformer protection
Id / differential ratio relay(87T-P)
/ - -
Internal Fault characteri // 1u = Idifferential = |Ti —I2| (Vector sum.)
nternal Fault characteristic
// Ir =Trestraint =|Til +[T2| (Scalar sum.)
1
/ HIGH SET SLOPE= [— ]
(L[> A A
/
// Fault Characteristic
7 :Transformer interior complete fault characteristics
/ List=1Ir, I2na=0
Operation Area ,/ SLOPE 2 ( I_ ) )
/’ Ia: Differential current
// I Inhibitory current

Io>: Time differential current (Low set: 0.2 ~ 1.0)

Inibit Area(inactive Area) Ia>>: Instantaneous differential current
(High set: 2.0 ~32.0)

KNEE POINT: Inflection point

Transformer Exciting Current SLOPE 1: Characteristic gradient 1

—————————— T T T T T e e e e SLOPE 2: Characteristic gradient 2
KNEE POINT Ir

Total Mismatch

Id >

30



neXt Generation Intelligent Device

Directional Element Operation Characteristics
SGR DGR, DOCGR

Directional

Vo -Vo

baseangle R
» -Vo Directional
} i baseangle
. Operation
Inhibit Area Operation Area range angle
+ SGRrelay operation area + DGR, DOCGR relay operation area
Base sensitivity phase angle -87° < (£Io- £ Vo) Base sensitivity phase angle - Operation range angle
< Base sensitivity phase angle +87° < (ZLlo- £Vo)
< Base sensitivity phase angle + Operation range angle
DOCR
+ DOCR relay operation area
Base sensitivity phase angle - Operation range angle
Vs < (£Operation current - ZBase voltage)

< Base sensitivity phase angle + Operation range angle

phase Operation current Polarity voltage(Vpol)
AL I, Vie =V -V,
B(L2) I Vea=Ve-V,

Directional
' baseangle . CIL3) I Var=Va-Vp

Operati
V

Inhibit Area Vs

Operation Area

LSELEC TRIC 3 1



Wiring

XGIPAM F/B/M/DG (3P3W)

——
——

avon

=

DI 01 _°]
CB Status input(52a)

DI 02
CB Status input{52b)

DI_03

DI_04 —

DI_05 —

COM_0
DI_06
DI_07
DI_08
DI_09

DI_10
COM_1

DI_01 —

DI_02

DI_03

DI_04 —

DI_05 —

COM_0
DI_06
DI_07
DI_08
DI_09

DI_10
COM_1

L1(#)

32

—fo— =
Fo———

VWS’ 1002

i}

1L

|

i

i

AC/DC 110V/125V

52 39 51
° °

J

I

i

I

YA IANAIAIAIAIA

XGIPAM F/B/M/DG

LU WL LU LU L L L
P EA T A AEE

Om>

413
lo——

414

416
417

418

419

420

421

422

423

424

COM Tx0 Tx1 Rx0 Rx1

*The number 413 on the wiring diagram refers to 4 = Solt #4, 13 = Terminal 13.

CB_OPN+(D002+)

CB_OPN-(DO02-)
CB_CLS+(DOO01+)

Lo— CB_CLS-(DOO01-)

DO_03

DO_04

DO_05

COM_0

-o— DO_06

DO_07

DO_08

COM_1

DO_02+(PO)

Lo~ DO_02-(PO)
Lo"> DO_01+(PO)
L™= DO_01-(PO)
o™~ DO_03

DO_04

DO_05

COM_0
DO_06

DO_07

DO_08

COM_1

*In high/low voltage non-grounded long-range

cables, if voltage imbalance occuring due to
capacitance imbalance, in that situation
DELTAwiring as depicted in the above is
recommended.
(However, in Zero-Phase Voltage detection
using 3PT Vector SUM, the relay recognizes
between wire voltage due to DELTA wiring, so
itis not able to detect ground faults. Ground
fault detection must be made with Zero-
Phase Voltage through GPT.)

*If WYE, DELTA wiring is applied, make sure to

select the correct PT ratio.
Apply two CTs
ABC
48(15%)
36(15-)
49(1p*)
37(17)
50(Ic+)
1 38(1¢-)
Apply two CTs
(open delta wiring)
ABC
T 43(V,+)
31(V,7)
+ T 44(Viy+)
JE _ 32(Vy)
45(V )
——33(Ve)




neXt Generation Intelligent Device

XGIPAM F/B/M/DG (3P4W)

A BCN
43(v,4)
A E 31(v,) Vi g E
44V
32(Vp,-
L - ’Q L
N ’ 45(vcH)
i) o | v 3t
o\o = 34(Vo-)
46(Vo+)
I j ] Vo g E
o %
= 48(13%)
36(1,°) I g E
49(Ip+)
370) | g%
e B
50(1+)
| 38(1c-) | g E
C
I 51(1,)
EE _ 39(|n+)] ! g%
; N
A BCN
B N 47(V+) o
i S v+
A B CN
48(15%) l
36(1°) | E
A
49(Ip+)
370) | E
B
i 50(1+)
R 380
L le
= 51(1,)
39(1%) | E
N
L

110
*If DG is applied on the distributed power system linkage (reverse feed prohibited condition) to protect the linked cable, then the PTP with secondary rating of 3 is
recommended for system TP.
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Wiring

XGIPAM T

avonl

DI_O
CB Status input(52a)
DI_02
CB Status input{52b)
DI_03
DI_04

DI_05
COM_0

DI_06
DI_07
DI_08
DI_09

DI_10
COM_1

DI_01
DI_02
DI_03
DI_04

DI_05
COM_0

DI_06
DI_07
DI_08
DI_09

DI_10
COM_1

34

g e

L L 3L 1

AC/DC 110V/125V

I IAIAIA A IAIAIAIA

o]

O\O
O\O

i

XGIPAM T

44 |31 143

Va

]

L
Vpl+[V,1- [V 1+

COM Tx0 Tx1 Rx0 Rx1

*The number 413 on the wiring diagram refers to 4= Solt #4, 13=Terminal 13.

CB_OPN+(D002+)

CB_OPN-(DO02-)
CB_CLS+(DO01+)

CB_CLS-(DO01-)
DO_03

DO_04

DO_05
COM_0
DO_06

DO_07

DO_08

COM_1

DO_02+(PO)

DO_02-(PO)
DO_01+(PO)

DO_01-(PO)
DO_03

DO_04

DO_05

COM_0
DO_06

DO_07

DO_08

COM_1



neXt Generation Intelligent Device

XGIPAM 3wT

avol

Ow >

i

CB?II\TQEJT(sz ) =
a, \V/
DI_02 602 AI IC E18 CB_OPN+(D0024)
CB INPUT(52b) E K: %
DI_03 & CB_OPN-(DO02-)
o1 04 8% ) E K: 3 CB_CLS+(DOO01+)
DI705 605 | E K: CB_CLS-(DOO01-)
com_02%4 E l: \?_ DO_03
607 %
DI_06 > ] DO_04
ol o7 284 AIV IC 3 \?_‘ DO_05
0o EX2 i ¢ ] y
DI_08 & COM_o
bios &1° :@ K: DO_06
_09 o _(
o 10 O E K: 3 Y
~ 612 E [: 5 Do_07
com 144 XGIPAM 3wT e Jus
3] e,
bLot 404 AIV E
ooz 42 4 DO_02+(PO)
EE]e 3 o
DI_03 o _02-(PO)
pLos 24 E E 3 DO_01+(PO)
DI705 45 1 E l: PO_01-(PO)
com_0%.4 E E 3 \?_ DO_03
oios 04 I DO_04
408 Ay [ % %
DI_07 & DO.05
w0 £ e 3¢ |
DI_08 & COM_0
s EX24
DI_09 o E l: 3 DO_06
oo 114 \i: DO_07
33 C v
I DO_08
L1(+) ot = 3 \?— COM_1
w2l
- AC/DC 110V/125V n
L !

COM Tx0 Tx1 Rx0 Rxi

*The number 613 on the wiring diagram refers to 6 = Solt #6, 13 = Terminal 13.
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Contact Configuration

XGIPAM F/B/M/DG

Comm Extended Comm CT/PT Slot2 Slot3 Slot4 Slot5 Slot6 Slot7
54]COM A 01 JAI01+ | ['01 JA01+ | ['01 [DI01 01 |DI01 01_|DIO1
55[TxD0 A_| [64[FX RXA 02 |Al01-_| |02 [Alo1- | |02 [Dio2 02 |DI0o2 02 [DI02
56 [TxD1 A | [ 65 |FxTxa| | #2 | B-K | BK| 30 [ 63 Talo2+ | [0 [Alo2s | [03 [Dioa 03 |DI03 03 [DI03 B | Doz 18
57[RxD0 A_| | 66 [FX RXB 04 |Al02- | |04 [Alo2- | [ 04 [Dio4 04 |Dlo4 04 [DI04
s8lrxD1 A | [67]rxTxB| | 43 | Vet | Ve | 3! | o5 [aloa+ | [o5 Jato3+ | [05 [pios | [05 |pios | [os [pios || 1% | D% Dio4 (104
06 |A103- | |06 [Alo3- | [ 06 [como | | 06 [como || o6 [como
59]COM B 44 | Vo* | Vb~ | 82 | ' Taioar | [o7 [alo4s | [07 Jpios 07 |pioé | [[07 [Dio6 D | como |88
60[TxD0 B _ 08 |Al04- | |08 [Aloa- | [ 08 [DIo7 08 |DI07 08 [DI07
61|TxD1 B 45 | Vet | Ve- | 83 | 00 Tai05+ | [[09 JAlos: | [09 [pios 09 [DIog 09 [DI0o8 2 Dios Doz K83
62 |RxDO B 10 [Al05- | [ 10 |AI05- | [10 [Dio9 10 _|DI09 10 [DI09
63|RxD1 B 46 | Vot | Vo- | 34 | =06+ | [1 Jaloss | [11 Joio 11 D10 11 [DI10 2 | Dios O
e | 47 | Ve | Ve [ 35 12 |aios- | [12 Jaioe- | [12 [comt | [12 [comi | [42 [comt || .7 1o cont I
[eoftans | [0 [ 1.+ [ 1. [ 36 | [13]AC01+] [[13 Jac01+] [13 oo po] [13 Jooce: po [43 Joocerpo] |, | CB OPN+ [ CBOPN- |,
S 14 |AO01- | [ 14 |A001-| [14 [p0e2-P0)| [ 14 [po0e-p0)| [ 14 [D0c-(PO) (D002+) | (DO02-)
29 | 1o+ | 1o- | a7 | [ 15 [A002+] [15 [AC02+] 75 [ooot o)l | 15 000t (F0) [ 15 [D00(PO) |, | CBCLS+ | CBCLS- | g
il 16 [A002- | [ 16 [AO02- | [ 16 [poor-p0)| | 16 [000i-po)| [ 16 [D00I-(F0) (DO01+) | (DOO1-) @
17 |A003+| [ 17 [A003+| [ 17 D003 17 D003 | [ 17 [DO03
50 | let | le | 38 | g [aoos-| [78 A00s- | [78 [poos | [78 [Doos | [78 Doos || 26| DO03 | Doo4 |14
19 |A004+| | 19 [A004+| [ 19 D005 19 [DO05_| [ 19 [DO0S
51 | In* | In- | 39 | o0 Tac0a- | [20 [acos- | [20 [como | [20 Jcomo | [2o [come || 2 | P95 | COMo |15 | rorTooss
_ 21 21 21 |DO06 21 |Doos__| [ 21 [DO06 02
52 | lo+ | lo- | 40 | o 2 22 [poor_| [22 [poor | [22 Jpoor | [ 28 | D06 | DO07 |16 f Fos o
23 23 23 D008 23 [Doo8 | | 23 [DO08 04
58 | BLK BRI 41 | [2a 24 24 Jcomt_| [24 Jcomt | [24 Joomr | [ 2% | DO%8 | COMt |17 | ['o5 Fa
Extended AAO || ALAO DI/DO || DYDO™
COMM Carrifi CT/PT (Option) | | (Option) DI/DO (Option) (Option) DI/DO PWR
RS-485 100Base-FX Spase* It Al:6Point Al:6Point | DI:10Point DI: 10Point DI: 10Point DI: 10Point
or Wohase + Vot Vg AO:4Point DO: 8Point DO: 8Point DO: 8Point DO: 8Point
100/10Base~-F -CB Opn/Cls 2point |-CB Opn/Cls 2point | -CB Opn/Cls 2point | -CB Opn/Cls 2point
-General 6Point  |-General 6Point -General 6Point -General 6Point
Note) B, DG model uses standard DI/DO.
Select 1/0 options
XGIPAM - F XGIPAM - M
Slot4 Slot5/6 Slot7 Slot4 Slot5/6 Slot7
DIOL SW_A (options) [ pio1 SW_A DIOL SW_A (options) [ pio1 SW_A
DI 02 SW_B DI02 SW_B DI 02 SW_B DI02 SW_B
DI03 - DI03 - DI03 - DI03 -
DI04 - DI04 - DI04 - DI04 -
DI 05 - DI05 - DI 05 - DI05 -
COMO - COMO - COMO - COMO -
DI06 - DI06 - DI06 - DI06 -
DIO7 - DI07 - DIO7 - D107 -
DI08 - DI08 - DI08 - DI08 -
DI09 PNL Reset DI09 - DI09 PNL Reset DI09 -
DI 10 Buzzer Stop DI10 - DI10 Buzzer Stop DI10 -
COM1 - COM1 - COM1 - COM1 -
D001 SW_Close eee D001 SW_Close D001 SW_Close Y'Y e SW_Close
DO 02 SW_Open D002 SW_Open DO02 SW_Open D002 SW_Open
DO 03 OCR DO03 POR/NSOVR DO 03 OCR/DOCR DO03 POR/NSOVR
DO04| OCGR/SGR/DGR DO 04 SYNC. Check DO04| OCGR/SGR/DGR DO 04 NSOCR
DO 05 UVR DO05 TPR(38) DO 05 UVR DO 05 TPR(38)
COMO - COMO - COMO - COMO -
DO 06 OVR DO 06 UVR_Pulse DO 06 UCR DO 06 Stall/Lock
DO 07 OVGR DO07 86X DO 07 THR DO07 86X
DO 08 Power Fail DO 08 Buzzer DO 08 Power Fail DO 08 Buzzer
COM1 - COM1 - CoM1 - COM1 -

Note) 1. The sw number of each slot is assigned depending on whether an option is added.
Ex1) Slot7(SW1) = Slot6(SW2) — Slot5(SW3) — Slot4(SW4)

Ex2) Slot7(SW1) = Slot4(SW2)

2. Setthe OVGR(64) element as the default alarm.
3.PQ, PTF, CBF, I12t, TCS/TRS are provided as Extra Fault contact alarm.
4.Bay model stagel is composed of 3 phase OR, stage2 is composed of 32Q and each phase AND.
5.DG model stagel is composed of 3 phase AND, stage2 is composed of 32Q and each phase AND.

6. Contact Control is a switch for relay output contact test, and operation can be checked in the device without a tester.
7.Slot4 DO08 contact is for Power Fail only, so it can't be changed to direct DO contact.
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Select 1/0 options

XGIPAM - B XGIPAM - DG
Slot4 Slot5 Slot6 Slot7 Slot4 Slot5 Slot6 Slot7

DI01 SW_A DI01 SW_A (options) DI01 SW_A DI01 SW_A DI01 SW_A (options) DI01 SW_A

DI02 SW_B DI02 SW_B DI02 SW_B DI02 SW_B DI02 SW_B DI02 SW_B

DI03 - DI03 - DI03 - DI03 - DI03 - DI03 -

DI04 - DI04 - DI04 - DI04 - DI04 - DI04 -

DI05 - DI05 - DI05 - DI05 - DI05 - DI05 -
COMO - COMO - COMO - COMO - COMO - COMO -

DI06 - DI06 - DI06 - DI 06 - DI 06 - DI 06 -

DI07 - DI07 - DI07 - DIO7 - DIO7 - DIO7 -

DI08 - DI08 - DI08 - DI08 - DI08 - DI08 -

DI09 | PNL Reset DI09 - DI09 - DI09| PNLReset DI09 - DI09 -

DI 10 | Buzzer Stop DI 10 - DI 10 - DI 10 | Buzzer Stop DI 10 - DI 10 -
COM1 - COM1 - COM1 - COM1 - COM1 - COM1 -
DO01| SW_Close DO01| SW Close | o @ @ |POOL] SW_Close DOO01| SW_Close DO01| SW_ Close | o @ @ |POO1] SW_Close
DO 02| SW_Open DO02| SW_Open DO 02| SW_Open DO 02| SW_Open DO 02| SW_Open DO02| SW_Open
DO 03| OCR/DOCR DO 03 DPR DO 03| POR/NSOVR DO 03| OCR/DOCR DO03 DPR DO03] NSOVR
DO 04|0CGR/SGR/DGR|  [DO 04| DQR DO04| NSOCR DO04| OCGR/DGR DO 04 DQR DO04| NSOCR
DO 05 UVR DO 05 URF DO05| TPR(38) DO 05 UVR DO 05 URF DO05| ExtraFault
COMO - COMO - COMO - COMO - COMO - COMO -
DO 06 OVR DO 06 OFR DO 06| UVR_Pulse DO 06 OVR DO 06 OFR DO 06| UVR_Pulse
DO07| OVGR DO07| ExtraFault DO 07 86X DO 07| UPR DO07| ROCOF DO 07 86X
DO 08| Power Fail DO 08| SYNC. Check DO08| Buzzer DO 08| Power Fail DO 08| SYNC. Check DO08| Buzzer
COM1 - COM1 - COM1 - COM1 - COM1 - COM1 -

Note) 1. The sw number of each slot is assigned depending on whether an option is added.
Ex1) Slot7(SW1) — Slot6(SW2) — Slot5(SW3) — Slot4(SW4)
Ex2) Slot7(SW1) = Slot4(SW2)
2. Setthe OVGR(64) element as the default alarm.
3.PQ, PTF, CBF, I12t, TCS/TRS are provided as Extra Fault contact alarm.
4.Bay model stagel is composed of 3 phase OR, stage2 is composed of 32Q and each phase AND.
5.DG model stagel is composed of 3 phase AND, stage2 is composed of 32Q and each phase AND.
6. Contact Control is a switch for relay output contact test, and operation can be checked in the device without a tester.
7. Slot4 DO08 contact is for Power Fail only, so it can't be changed to direct DO contact.
XGIPAM T
Comm Extended Comm CT/PT Slot2 Slot3 Slot4 Slot5 Slot6 Slot7

54 [COM A 01 |AIO1+ 01 _|AIO1+ 01 |DIO1 01 |DIO1 01 |DIO1

55|TxD0 A 64 |FX RXA 02 |AIO1- 02 |AlO1- 02 [Dlo2 02 |Dl02 02 [Dlo2

56 |TxD1 A 65 [FX TXA 42 | BLK| BLK | 30 03 |Al02+ 03 |Al02+ 03 |DI03 03 [DI0O3 03 |DI03 E piot pio2 oS

57 [RxDO A 66 |FX RXB 04 [AI02- 04 |Al02- 04 [Dlo4 04 |DI04 04 [Dlo4

58 [RxD1 A 67 [FxTxp| | 43 | Vat | Vo | 31 05 |AI03+ | | 05 |Al03+ | | 05 [DIO5 05 |DI05 05 |DI0O5 19| Dios pio4 07

06 |AIO3- 06 |AIO3- 06 _[COMO 06 _[COMO 06 _[COMO

59]COM B 44 | Vo | Vb~ | 32 | 57 Taloas | [o7 [alo4s | [o7 pics o7 [pios | [o7 [pios | 20| D% | cOmo |08

60 [TxD0 B _ 08 |Al04- 08 |Al04- 08 [Dlo7 08 |DI0o7 08 [DIo7

61(TxD1B 45 | Vet | Ve- | 33 09 [AI05+ 09 |AlO5+ 09 [DIo8 09 [DI0o8 09 [DIo8 2 pIos pio7 o

62 |RxD0 B 10 |Al05- 10 |AlO5- 10 |DI09 10 |DI09 10 |DI09

63 [RxD1 B 46 | lalt| lal- | 34 11 |AlO6+ 11 [AlO6+ 11 [DI10 11 (D10 11 [DI10 22 pios pios e

12 |Al06- 12 |AIO6- 12_|COM1 12_|COM1 12_|COM1
W 47 | Ipl+| Ip1l-| 35 23 Do COM1 11
[esftanB | [ o[ 11+] 1c2- | a6 | [F2]AC01+] [[13 JAC01-] [[13 Jooce:po] [13 Jooee:po] [ 13 Tooee:po] [, [ CB OPN+| CBOPN- |,
N N 14 |A001-| [ 14 [A001-| [ 14 [poeP0)| [ 14 [poce-po)| [ 14 [DOC2-(PO) (DO02+) | (DO02-)
49 | L2+] 12-| a7 15 [AO02+| | 15 |AO02+| | 15 |DO0t+(PO)| | 15 |DO0I+(PO) | 15 |DOO1+(PO) 25 CB CLS+ | CBCLS- 13
a a 16 |[A002- | [ 16 [A002-| | 16 [000i-po)| | 16 [poot-Po)| [ 16 [o00t-(PO)| (D001+) | (DOO1-) @
17 [AO03+| | 17 |AO03+| | 17 |DO03 17 _|DO03 17 _|DO03
50 | 2+#] 162-| 38 | [gTac03- | [16 [a00s-| [18 IDoos | [18 IDoos | [78 [poos || 28 | DO03 | DO04 | 14
19 [AO04+| | 19 |AO04+| | 19 |DO05 19 [DO05 19 [DO05
51 | le2* 1e2- | 39 | 150 Tac04- | [20 [a00s-| [20 Jcomo | [20 Jcomo | [20 Jcomo || 27 | D005 | COMo | 15 [ T
_ 21 21 21 _[DO06 21 _[DO06 21 [DO06 02
52 | Int| In- |40 | 55 22 22 [poo7_| [22 [poor | [22 Jpoor || 28| DO06 | DOO7 |16 | o iar
23 23 23 |DO08 23 |DO08 23 |DO08 04
53 | BLK | BLK | 41 | -2 A 24 [comi | [22 Jcomr | [24 Jcomr || 2| DO08 | comt | 17| o5 rg
Extended AI/AO AI/AO DI/DO DI/DO
COMM || = o CT/PT (Option) | | (Option) || PYPO || (Option) || (Option) DI/DO PWR
RS-485 100Base-FX Blypaee 1o * 1, Al:6Point Al:6Point DI: 10Point DI: 10Point DI 10Point DI 10Point
or 3V e AO:4Point | AO:4Point | DO:8Point DO : 8Point DO: 8Point DO: 8Point
100/10Base-F -S/W 2Point -S/W 2Point -S/W 2Point -S/W 2Point
-General 6 point | -General 6 point | -General 6 point | -General 6 point

*P0O01+, PO01-, PO02+and PO02- contacts of Slot 4 can be used for CB OPN+, CB OPN-, CB CSL+and CB CLS- respectively
*Terminal number abbreviations installed on Slot 2, 3,4, 5 and 6 are identified individually with the Slot number at the front of each terminal number (i.e. Slot 6, DI01—601)
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Contact Configuration

XGIPAM 3wT
Comm Extended Comm CT/PT Slot#2 Slot#3 Slot#4 Slot#5 Slot#6 Slot#7
54[COMA 201]AI01+ | [301 [AI01= | [4o1]bior ] [5o[pioT ] [6o1 [piod
55[TxD0A_| [64 [FXRXA 202]Alo1-_| [302]Al01-_| [402[Dioz_| [502[Dio2 | [602[Dio2
56|TxD1 A | [65[FxTxa| | 42 | B | BK | 30 | [203]aloz+ | [303[Alo2+ | [403[DI03 | [503[Dios | [e0s[pios || 18 | BLK BLK K8
57[RxD0 A | [ 66 [FXRXB 204]AI102-_| [304]Al02- | [404]Dio4 | [504[Dioa | [604[Dioa
sarxD1 A | [67[exxe] | *3 | Vet | Vo | 3" | [205]Aloa+ | [305[al03+ | [205]Dios | [505[Dios | [60s[pios || 1°| B BLKIKE
206]AI03-_| [306 [Al03-_| [406[como | [506{como | [606[como
59]coMB 44| Vb+| Vb~ | 32 | o504+ | [07 |04+ | [407]Dios | [507[pios | [eozjpios || 2° | B BLK ke
60TxD0 B 208]AI04-_| [308[Al04-_| [408[Dio7 | [508[Dio7 | [608|Dio7
61[TxD1 B 45 | Vet | Ve- | 38 | [500TAi05+ | [309]Al05+ | [209]Dios | [5oe|oios | [eoejpios || 2! | BK BLK 2
62|RxD0 B 210]Al05-_| [310]AI05-_| [410]Dlos | [510[Dios | [610[Dlos
63|RxD1 B 46 | lal#| lal-| 34 | 1533 06+ | [311]Al06+ | [411]pit0_| [511]pio | [etijpio | [ 22| Vo* Vo I
[ 1] o] o5 212|Aio6- | [312]Aios-| [412]comt | [siz]com | [62]CoMT | [ | pix ok |
[eoltanB | - 213]A001+] [313]A001%] [413]000 Po] [573]000= po] [673 0002 p0 i
48 | let#] \cl-] 36 | [574TA001-| [514]A001-| [14j0wpo] [514]owrol [s1ajowpnl [ 24 | '3 | 3 |12
215]A002+| [ 315 [AC02+| [415]0001s Po]| [515 000t o] [ 615 [ooots P i
49 | 12+ 1a2-| 37 | 153673 005-| [316]A002- | [416]000r P [516]o00i-po)| [e16[poorrof | 25 | '23* | '3 |18 @
217]A003¢| [317]AC03+| [217]D00s_| [517[Doos_| [617[Do0s
50 | 152+) 162-] 38 | 515Ta00s | [318]A003-| [418]000s | [518]po0s | [e18[poos | | 26 | '¢3* | - |
219]A004z| [319]A004+| [219]D005 | [519]D00s | [619[D00S
51 | Ie2#] 1c2-| 39 | I550Tac04- | [320]a004- | [420]como | [520[como | [620jcomo || 27 | BLK B || oo
i 21 - | [321 421|006 _| [521]D00s_| [621 D006 02
52| Int) In | 40| 55 322 422|p0o7_| [522]poor | [622[poor | [ 28 | BMK BLK | "8 | [osrer
223 323 423|008 _| [523|poos | [623]D00s 04
53 | BLK| BLK| 41| o4 324 424]com1_| [524]comt | [e24]comt | [ %° | BLK BIK 17| [ lFa
Extended CT/PT A/AO || AVAO DI/DO
COMM (T,,‘:Szﬁi (standard) ©ption) | | ©ption || PYPO || Baton || VDO CT/PT(Extended) POWER
Select 1/0 options
XGIPAM-T XGIPAM - 3wT
Slot4 Slot5/6 Slot7 Slot4 Slot5 Slot6
DI01 SW_A (options) [ pio1 SW_A DI01 SW_A (options) [ pio1 SW_A
D102 SW_B DI02 SW_B DI02 SW_B D102 SW_B
DI03 - DI03 - DI03 - DI03 -
DI04 - DI04 - DI04 - DI04 -
DI05 - DI05 - DI05 - DI05 -
COMO - COMO - COMO - COMO -
DI06 - DI06 - DI 06 - DI06 -
D107 - D107 - D107 - D107 -
DI08 - DI08 - DI08 - DI08 -
DI09 PNL Reset DI09 - DI09 PNL Reset DI09 -
DI10 Buzzer Stop DI10 - DI10 Buzzer Stop DI10 -
CcoM1 - COM1 - CcoM1 - COM1 -
DO 01 SW_Close o000 DOO01 SW_Close DO 01 SW_Close 000 DO01 SW_Close
DO02 SW_Open DO 02 SW_Open D002 SW_Open DO 02 SW_Open
DO03 OCR(1st) D003 DPR DO03 OCR(1st) D003 OVGR
DO04| OCGR/SGR/DGR DO 04 OCR(2nd) DO 04 OCGR DO 04 OCR(2nd)
DO 05 UVR DO 05 TPR(38) DO 05 UVR DO 05 OCR(3rd)
COMO - COMO - COMO - COMO -
DO 06 OVR DO 06 Extra Fault DO 06 OVR DO 06 Extra Fault
DO07 DFR DO 07 86X DO 07 DFR DO 07 86X
DO08 Power Fail DO 08 Buzzer D008 Power Fail DO 08 Buzzer
CoM1 - COM1 - COM1 - COM1 -

Note) 1. The sw number of each slot is assigned depending on whether an option is added.
Ex1) Slot7(SW1) = Slot6(SW2) — Slot5(SW3) — Slot4(Sw4)

Ex2) Slot7(SW1) — Slot4(SW2)

2. Setthe OVGR(64) element as the default alarm.
3.PQ, PTF, CBF, 12t, TCS/TRS are provided as Extra Fault contact alarm.

4. Bay model stagel is composed of 3 phase OR, stage2 is composed of 32Q and each phase AND.

5.DG model stagel is composed of 3 phase AND, stage2 is composed of 32Q and each phase AND.
6. Contact Controlis a switch for relay output contact test, and operation can be checked in the device without a tester.
7. Slot4 DO08 contact is for Power Fail only, so it can't be changed to direct DO contact.
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IMensions
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Dimensions

Separated HMI
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* Cable length for HMI separation is 5m
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0 rderl ng neXt Generation Intelligent Device

T o o

F Feeder/Incoming RS RS485 MODBUS
B BayController TE  100/10Base-T Ethernet D DNP30 Addlng 1t
M Motor FE  100Base-FX Ethernet DR DNP3QRSTP AlfO module
T  Transformer C IEC61850
DG Distributed Generation CR  IEC61850RSTP

3wT  3Winding Transformer

o e

15tDI/O module - NA | T/BtypeDI/O
A AddlngZ"d (Fixing) Addmgznd p Adding3" module
Al/O module DI DI/Omodule DI/O module
Note) 1. s4Dl and s7Tl are standard in F/M/T models BAY DG default PO Adding2
2.54D,$5DI and s7TI are standard in B/DG models 3 Adding 1 PI/0 module
3.54Dl and s6Dl are standard, and PI/O module AP  ArcProtection

sTTlis unavailablein 3T model Note) 1.AP is only able to perform Modbus

communication of F/M models

E E DI_AC/DC 110V

- Integrated HMI 60Hz AC/DC110V AC/DC110V
- SE Separated HMI 1AN°*e> 50Hz
Wee Note) Inthe case of an Note) Export only, Note) Please contact us
HMI separated 3wT type not for 50Hz separately.
type, the cable available

PAM - MASTER  [JEE T
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Certifications

42

> YSA KERI

IEC 61850 Certificate Level A’

Ref. No: 2015TS02059
Issued to: For the server product:
LSIS Co., Ltd. XGIPAM
LS Tower, 127 LS-RO, DONGAN-GU, Multifunctional Protective Relay
ANYANG-SI, GYEONGGI-DO Software version 3.0
Republic of Korea
Issued by:

Korea Electrotechnology Research Institute

The server product has not shown to be non-conforming to:

IEC 61850 First Edition Parts 6, 7-1, 7-2, 7-3, 7-4 and 8-1

Communication networks and systems in substations.

The conformance test has been performed according to IEC 61850-10, UCA International Users Group Device Test Procedures
version 2.3 with TPCL? 1.7, product's protocol, model and technical issue implementation conformance statements: "Protocol
Implementation Conformance Statement for the IEC 61850 interface in XGIPAM, v1.0%, “Model Implementation Conformance
Statement for the |IEC 61850 interface in XGIPAM, v1.0", “TISSUES Implementation Conformance Statement for the IEC 61850
interface in XGIPAM, v1.0" and product's extra information for testing “Protocol Implementation eXtra Information for Testing
(PIXIT) for the IEC 61850 interface in XGIPAM, v1.0".

The following IEC 61850 conformance blocks are tested with a positive result (number of relevant and executed test cases /
total number of test cases) :

1 Basic Exchange (21/24) 9a  GOOSE Publish (8/13)

2 Data Sets (3/6) 9b GOOSE Subscribe (10/11)

2+ Data Set Definition (23/23) 12a  Direct Control (6/12)

4  Sefting Group Selection (3/3) 12b SBO Control (8/14)

5  Unbuffered Reporting (16/19) 12¢ Enhanced Direct Control (6/13)

6  Buffered Reporting (18/21) 12d Enhanced SBO Control (11/18)
13  Time Synchronization (4/5)
14  File Transfer (4/7)

This Certificate includes a summary of the test results as carried out at KERI in Republic of Korea with UniCA 61850 Client
simulator version 4.29.03 with test suite version 3.29.00(TPCL 1.7) and UniCA 61850 analyzer version 5.28.02. This document
has been issued for information purposes only, and the original paper copy of the KERI report: 2015TS02059 will prevail.

The test has been carried out on one single specimen of the product as referred above and submitted to KERI by LSIS Co., Ltd.
The manufacturer's production process has not been assessed. This Certificate does not imply that KERI has approved any
product other than the specimen tested.

Repubtic of Korea, August 18, 2015

V- Lée T—-.—‘i

: - J. 1 Jeong
Executive Direclor e == <= Technical Manager
Power Apparatus Testing and Evaluation Division =

1 Level A - Independent Tester with certified 1SO 17025 Quality System
2 TPCL - Test procedures change list

Korea Electrotechnology Research Institute Page 1/2
111, Hanggaul-ro, Sangnok-gu, Ansan-si 426-810, Repblic of Korea
Tel: +82-31-8040-4421 Fax: +82-31-8040-4439 sql@kerire kr hitp:/iwww.keri.re.kr DF-A-38/01/01



neXt Generation Intelligent Device

oF Y KERI

Applicable Test Procedures from the UCA International Users Group Device Test Procedures version 2.3 with

TPCL1.7
Conformance Block Mandatory Conditional
1: Basic Exchange Assi, Ass2, Ass3, AssN2, AssN3, AssN4,
(ARG SIv6, S1v7, Srve, SvNte, SWNTf,
Srvi, Snv2, Srv3, Srvd, Srv5, SrvN1abed, SrwN4 | SrvN2, SrvN3
2: Data Sets Dset1, Dset10a, DsetN1ae
2+: Data Sets Definition Dset2, Dset3, Dsetd, Dset5, Dset6, Dset7,
Dset8, Dsetd
DsetN1cd, DsetN2, DsetN3, DsetN4, DsetN5,
DsetNG, DsetN7, DsetN8, DsetNS, DsetN10,
DsetN11, DsetN12, DsetN13, DsetN14,
DsetN15
4: Setting Group Selection Sg1, 593, SgN1a
5: Unbuffered Reporting Rp1, Rp2, Rp3, Rp4, Rp7, Rp10, Rp12 Rp5, RpB, Rp8, Rp9, RpN5
RpN1, RpN2, RpN3, RpN4
6: Buffered Reporting Br1, Br2, Br3, Br4, Br7, Br8, Brg, Br12, Bri4 Br5, Bré, Br10, Br11
BrN1, BrN2, BrN3, BrN4, BrN5
9a: GOOSE publish Gop2, Gop3, Gop4, Gop7, Gop9, Gop10a Gop1, GopN1
Sb: GOOSE subscribe Gos1a, Gos2, Gos3, GosN1, GosN2, Gosib
GosN3, GosN4, GosN5, GosNG
12a: Direct control CItN3, ClINB Cti2, CtiN11
DOns1 DOns3
12b: SBO control CHi3, CtiN1, CtINZ, CtIN3, CtiN4, Cti2, CtiN11
SBOns2
12¢: Enhanced Direct control CItN3, CtiNg Cti2, CiN11
DOes2, DOes5
12d: Enhanced SBO control CHi3, CitN1, CItN2, CItN3, CItN4, ClIN9 Cti2, CtiN11
SBOes1, SBOes2, SBOes3
13: Time sync Tm1, Tm2, TmN1 TmN2
14: File transfer Ft1, Ft2ab, Ft4, FtN1ab
Korea Electrotechnology Research Institute Page 2/2
111, Hanggaul-ro, Sangnok-gu, Ansan-si 426-910, Repblic of Korea
Tel: +82-31-8040-4421 Fax: +82-31-8040-4438 sql@kerire kr  http:/) keri.re.kr DF-A-39/01/01
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Digital Integrated Protection & Monitoring Equipment

- GIPAM3000

Digital Integrated Protection & Monitoring Equipment

« With 34 types of protection elements in 2 models, the distribution system fully protected

« Enhanced analysis function through various saved event data (up to 1,000 events are saved)
« Trip logic and sequence with Programmable Logic Controller and 1,024 in/output port
« Extended power quality monitoring

+ Select Before Operating(SBO) and Check Before Operating(CBO)

«Vector diagram

« Trip Circuit Supervision(TCS) and Trip Relay Supervision(TRS)

« Sequence of Event(SOE)

« PT(VT) failure detection

« Circuit Breaker Failure(CBF)

+ Cold Load Pickup(CLP)

« Root Mean Square(RMS) trend

+ Disk emulation
«Various communication compatibility(MODBUS, DNP, IEC61850)

+ Remote access using PC Manager

+ Self-diagnosis and sequence monitoring

« HMI with enhanced visibility and convenience

« Convenient lever withdrawal structure

+ Long-life and reliable parts applied

« Fully compatible with previous models (GIPAM2000/2200)

Contents
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53 Functional Block Diagram
54 Function & Rating

57 Appearance

58 Operation & Setting

60 Operation Characteristics
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68 Wiring

74 Contact Configuration

76 Dimensions & Ordering
78 Certifications
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GIPAM3000

Digital Integrated Protection & Monitoring Equipment

GIPAM3000 series are multifunction microprocessor-based protection equipments suitable
for all types of application such as distribution feeders.

It can be also be used for management backup protection of incomings, feeders, high tension motors,
Bus, transformers and Generators

Over current protection function includes protection elements such as over current,
over current ground fault, selective ground fault current, directive ground fault current,
negative sequence over current in each phase with regard to time delay or instantaneous elements.

/1]
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Under voltage protection has a operation function independently of each other,
and it also has a function of 5 Recloser.
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In addition, PLC CPU is built inside, so it is easy to set up not only programmable logic input
and output but also user-specific usage, and has extensive monitoring and measurement functions.
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It has internal memory to store 1,000 recent events, 200 Faults,
and each significant 64 cycles of Fault waveform data.

The convenience features include self-diagnosis while operationg, alarm output function in case of
abnormalities, RS-485 and Ethernet port for communication with higher systems as well as
separate USB 2.0 ports for computer connection, and support MODBUS, DNP3.0,

and [EC61850 international standard protocols.
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The high-resolution 6.5" color graphics LCD and touchscreen make it easy to see the power system
with relays, as well as Fault and Event data and Fault waveforms, harmonic spectrum and Vector Diagram.

The program for PC interface supports a variety of functions, including setting, monitoring,
and control of all relay elements.
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Features

With 34 types of protection elements in 2 models,
the distribution system fully protected

The GIPAM3000 is a total of 35 types of protection elements in two models,
Feeder/Incoming, Motor, Distributed Power Source Protection FI Model
and Transformer Protection T Model. Complete protection of various
distribution systems.

Enhanced analysis function through various saved
event data (up to 1,000 events are saved)

The GIPAM3000 records up to 1,000 events in the relay, including relay
behavior, various settings, deletion of records, CB,DI,DO,VO,CC,GOOSE
status changes, and all event records can be viewed by using FILTER
functions by dividing them into relay settings, status changes, system
settings changes, control commands, and device information.

The fault record function is the status of relay operation (Pick Up/
Operation/) among recorded events.

Reset) Only the information is extracted separately and stores a total of 200
accident records.

PQ recording is a feature that is supported only by Fl type and stores a total
of 200 PQ records by extracting only PQ activity records, such as PQ (Sag,
Swell, Interruption), End, Duration, Phase Voltage Size and Phase, Peak
Voltage, Control Authority, and Time of Occurrence among recorded
events.

The fault waveform recording function stores the fault waveforms of
voltage and current during relay operation for accurate fault analysis in the
event of a systematic accident caused by relay operation, and can record
up to 16 waveforms.

The RMS recording function can facilitate analysis of the system during
motor start-up (CBON)

The system's three-phase voltage and current can be recorded as RMS
values for 60 seconds to record up to 10 waveforms.

The DEMAND recording function is only supported by Fl type and is a
feature that records Peak Demand and Over Demand according to user
setting value and time.

Trip logic and sequence with Programmable Logic
Controller and 1,024 in/output port

The GIPAM3000 has a built-in PLC logic function, so all I/O contacts and
relay elements, including Trip Relay, can be operated by a user-generated
Trip Logic. When the relay element is activated, the signal is passed to the
input contacts of the PLC and operates according to the program.
Sequence, such as interlocks between relay devices or switchboards, can
also be easily implemented with PLC. A separate PLC operating program
(XG5000) must be used to create logic

CB1_CLOSE_ R66_S1STA_R66_S1THR_
REMOTE cnmmand G86X BLK BLK CB1_ON
t —

/' t — i
CB1_CLOSE_
REMOTE  command ~
—

REMOTE CB_ON_OFF
— T

ON_OFF10
TMR_FLK CB_ON_OFF
IN Q —

THO.6S JON  ET|
TH#0.6S OFF

DI_01 RST

*You can download the latest version of the XG5000 for free from our website.
* XG5000 Supported OS Specifications is Windows XP, Vista, 7,8 and 10
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MIMIC diagram

MIMIC Diagram shows the open circuit diagram of the power system in which
the product is used, along with voltage, current, power, and power factor
measurements. It can be edited and entered through PC Manager, and can
check and control the status of breakers, DIs, and CCs.

Extended power quality monitoring

The PQ measurement function is supported only for Fl type and records PQ
generation, shutdown, duration, phase voltage size and phase, peak voltage,
control authority, and time of occurrence.

+ Analysis and monitoring for Sag, Swell,
Interruption

+ Harmonics Analysis Spectrum up to 13th
(1~13th harmonics and THD, TDD,
k-factor)

+0.5% precision for voltage, current

+ 1.0% precision for power , energy

+ SAG (VOLTAGE DROP)

The RMS value of the voltage is called Instantaneous Sag when 0.5 to 30
cycles occur with 0.1 to 0.9pu of rated voltage, and the state when 30
cycles to 3 seconds is called Temporary Sag, and the state when it lasts
for 3seconds to 1 minute is called Temporary Sag.

The Sag phenomenon cannot be prevented by battery backup, etc.,
and the transformer,Cables, switchgear, CT & PT, etc. are not affected by
Sag.
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SWELL (VOLTAGE RISE)

The RMS value of the voltage is 1.1 to 1.8pu of the rated voltage, and the
status of 0.5 to 30 cycles is called Instantaneous Swell, the state of 30
cycles to 3 seconds, and the state of 3 seconds to 1 minute is called
Temporary Swell. In particular, frequency-sensitive equipment is
heavily influenced by Swell.

What's really affected by the Swell phenomenon is the equipment that
requires the correct speed,

Computer, electronic control equipment, etc. are affected by immediate
failure.
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« Interruption
When the effective value of the voltage is less than 0.1pu and occurs for
0.5to 3 seconds,
The status is "Momentary Interruption". , the state when it lasts for 3
seconds to 1 minute is called Temporary Interruption. Interruptions can
cause malfunctions such as electronic control, computer, or rotor
control. It also reduces the induction of motor contact and can affect
soft-starter equipment.
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Select Before Operating(SBO) and Check Before
Operating(CBO)

By choosing controlling Points first before sending out orders to where it is
desired to control, control orders are executed only along with normal
responses. This function enhances to control reliability and security.
GIPAM2000/2200 applies SBO/CBO functions at CB control’s power contact
points. For selected

control point, it will wait for control orders for 5 seconds after its response.
If the control order won’t be delivered within 5 seconds, it will be reset. The
control functions will be executed only on the normal condition when
orders were delivered within 5 seconds.

VECTOR DIAGRAM

GIPAM3000 displays Vector Diagram for the voltage, current, and phase of
the system. This allows you to check the amount of electricity to easily
identify the condition of the system.

VECTOR DIAGRAM

v gpt: 0.00° Inet-3V0: 0.00%
Inct-Vigpt: 0.00°

MEASUREMENT
VOLTAGE/FREQUENCY U ﬁ

Precise protection is possible with various
operating characteristic curves (IEC/IEEE/KEPCO)

For GIPAM3000, enter the settings for each relay element.

You can use the PC Manager to immediately view the Time Characteristic
Curve for each setting. It calculates and displays operating hours for 200%,
700%, and 2,000% of the settings, making it easy to configure protection
cooperation between protective devices.

st Tirna Covr Custrant Rury($0/31) : Gamus 1

Trip Circuit Supervision(TCS) and
Trip Relay Supervision(TRS)

Trip Circuit Supervision (TCS) is a function that monitors the trip circuit of
the breaker for faults.

Itis supposed to be monitored at all times while the breaker is closed. Trip
Relay Supervision (TRS) function monitors the relay for OPEN control
inside the GIPAM3000 at a specified monitoring interval to indicate an
abnormal condition.

(Monitoring interval: 1 to 365 days / 1 day) However, for CB2, the function
selection must be set to CB, not PO, to perform the TCS, TRS functions.

GIPAM 3000

TCS j
detecting f

|

breaker ) i

trip coil )

RS !
detecting

CB_OPEN-

*Terminal between The CB_OPEN contactors may always have a resistance of around 200 kQ,
which may not operate normally when used for any purpose other than TRIP.

Sequence of Event(SOE)

GIPAM300 supports the SOE function that makes easy for reviewing fault
analysis and operation information by recording events in sequence at
1ms’ intervals regarding internal protection relay, breaker operation, or
self-diagnosis abnormalities such as alarm contact output and others.
These events including the latest registered one can be stored as many as
1,000.

Each event can be verified in detail under the “EVENT RECORDS” section
from the initial screen of “RECORDS VIEW”Menu. In addition, it is possible
to save as files with GIPAM3000 Manager.
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Features

PT(VT) failure detection

By detecting PT 2nd fuse melt-down in advance, it’s possible to collect
alarm message and logic prints which can be used to prevent unnecessary
system cutoffs by protection relay operation of UVR and NSOVR. It does not
activate under under-voltage or blackout situation, it compares with
voltage current and on breaker conditions to decide PT fuse opening.

By utilizing DO output, it can generate alarm signal and it can also make
Trip Block to disable trip function.

Replacing PT fuse will reset it immediately.

Harmonic spectrum monitoring

GIPAM3000 provides harmonics analysis SPECTRUM.

Display the 2nd to 13th harmonics for current and voltage.

It also displays Total Harmonic Distortion (THD), Total Demand Distortion
(TDD) and k-factor.

g4 B
154 132 111 97

! B B mm =
8 1 12 13

9 10
K-FACTOR  0.67

lawl lbwl lcwl law2 Ibw2 lcw2 law3 Ibw3 lcw3

MEASUREMENT
HARMONIC DIAGRAM U A

Circuit Breaker Failure(CBF)

The 50BF is a function that can prevent further extension of accident by
controlling upper circuit breaker to trip, when lower circuit breaker failed to
act despite protection relay was activated and sent trip signal for problems
in the circuit.

In/output port status monitoring

It has Virtual Output(VO) and Control Contact(CC) functions for monitoring
the input/output status of the relay.

Atotal of 64 virtual outputs can be set, and VO function is designated as DO
to check the incorrect connection of sequence wiring in the switchboard.

A total of 32 control contacts can be set, and CC function is used to verify
the DO operation and wiring assigned to the relay element and to perform
CB control check and communication test.
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Cold Load Pickup(CLP)

This is a function that increases the OCR/OCGR setting value for a certain
time after the breaker is turned on to prevent the OCR/OCGR from
inadvertently operating due to the inrush current of the load when the
breakeris turned on.

If the CLP holding time (1~60sec) and CLP set value (120~1,000%) are set
before using the relay, the accident is judged by comparing with the CLP
set value instead of the OCR/OCGR set value during the CLP hold time
when the breaker is turned on. And it operates, and after the holding time,
it operates with the original setting value. However, it is recommended to
set the CLP setting value higher than the inrush current and lower than the
expected short-circuit current.

Root Mean Square(RMS) trend

The RMS Trend function records the RMS values of voltage and current for
60 seconds when the circuit breaker is turned on, and up to 10 can be
recorded.

This enables analysis of the motor starting current, enabling precise
protection relay settings. FI model can record 3 phase voltage, current, T
model can record 1 winding current and 2 harmonic current respectively.
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Disk emulation

If a ground fault/short circuit occurs due to insulation breakdown due to
system aging, the signs of an intermittent accident are repeated several
times, leading to a final accident.

The Disk Emulation function detects the signs of an initial accident and
helps to block it safely before it spreads to a major accident.

Not applied Applied

I I N D A

Operate level Operate
of the
integrator | |

Pickup

Integrator

Various communication compatibility
(MODBUS, DNP, IEC61850)

The GIPAM 3000 includes media from RS-485, TCP/IP, Fiber Optic, and
Supports MODBUS, DNP3.0, IEC61850 Ed1/Ed2 protocol.

(The IEC61850 protocol does not support RS-485 communication.)
Connect to your PC via USB 2.0 port (Type-B) on the front of your product
to upload and download communications settings.

Easy setup with PC Manager

The GIPAM3000 PAM-Master, available for setup of the GIPAM3000, makes
it easy to set up and verify all the functions, including all the settings of the
relay.

On-Line or Off-Line PC, enter each setting and connect to the front
communication port (B Type, USB 2.0) of the GIPAM3000 series to
download to complete the setup.

Remote access using PC Manager

Thisis a function that enables event, fault, accident waveform analysis, etc.
by connecting PC Manager from a remote area using Serial and Ethernet
Port for remote communication on the back of the product.

Type SCADA  Manager

Protocol Media terminal  terminal et
MODBUS, TRX1+, TRX2+, | Aseparatelineis

DNP SERALASS) | rpx1+ | TRX+ required.
MODBUS.DNP Communication

4 Ethernet Ethernet com. port lines can be
IEC61850 ;

used in common.

Setting group function

Itis a function that composes optimal protection coordination with digital
input depending on the situation such as system changes and facility
maintenance by correcting multiple correction values on one protection
relay element. Up to three groups can be specified.

3% Path : GIPAM3000 PAM-Master - DEVICE SETTINGS - PROTECTIVE RELAY

Inst. Over Current Re@y (50
SETTING GROUP#1 | SETTING GROUP®2 | SETTING GROUP#3
COMMON
AMALOG SOURCE 1 cT1
ANALOG SOURCE 2 T2
AMNALOG SOURCE 3 cT3
STAGE 1
STAGE 1 USE 3 NOT USE
PICK-UP (5 ~ 150 A) 150
TIME DELAY (IN5T, 0.05 ~ 60.00 sec) | 60.00
RESET CHARACTERISTIC INST.
TARGET PLC
ouUTPUT SELF RESET
STAGE 2
STAGE 2 USE 3 NOT USE
PICK-UP (5 ~ 150 A) 150
TIME DELAY (INST, 0.05 ~ 60.00 sac) | 60.00
RESET CHARACTERISTIC INST.
TARGET PLC
OUTPUT SELF RESET

Self-diagnosis and sequence monitoring

Self-diagnosis is performed by applying monitoring and redundancy
circuits to the main circuits so that the equipment does not malfunction
due to malfunction of internal components or circuits.

- Measurement and relay monitoring: ADC IC abnormality is monitored at
all times and measured and compared with one analog input and two
channels for abnormality monitoring.

-Communication monitoring: When a relay is booted, communication
between the board and the board is monitored for abnormality of
communication with the board.

- SMPS monitoring: Always monitor the internal SMPS power supply for
abnormalities.

- CPU/DSP Watchdog: Always monitors for abnormalities with CPU and
DSP Watchdog and performs H/W reset recovery when an error occurs.

-Memory redundancy: Performs error check for each memory data
section, and double-backs up to a separate memory area to recover data
from backup when an error occurs.

HMI with enhanced visibility and convenience

The GIPAM3000 is equipped with a 6.5” Color Touch Graphic LCD and a

Key button, which enhances visibility and convenience by providing an

intuitive GUI, convenient MMI function, and various information screens.

- User convenience is enhanced by applying touch screen and key buttons.

- MIMIC displays the system disconnection diagram, measured values, and
breaker control.

-Various measurement information is provided in various forms such as
figures, graphs, and charts, so that intuitive information can be grasped.

User favorite screen setting

If you select and set up to three of the status monitoring, record viewing,
and measurement screens that are frequently used by users, it provides a
function to cycle through the registered screens every 5 seconds.
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Features

Convenient Lever withdrawal structure applied

When the lever mounted at the bottom of the front of the relay is raised up,
it can be pulled out and combined with only a small amount of force with
the principle of lever.

Event time calculation display(T-Ref)

When displaying various event records on the relay HMI, this function
additionally displays the time interval between the first selected event and
the other events. This is a convenient function that eliminates the need for
manual calculation of how much time lag occurs when an important

event occurs one after another.

1 DO [CB 1 OPEN] Statu= - CR1OPEN Off
2020-06-12 13:19:47.200 (+0.234) [LOCAL]

51 Stg1 Reset : Genersl A
2020-06-12 13:19:47.199 (+0.233) [LOCAL]

DO [CB 1 OPEN] Status : CB1OPEN On
2020-06-12 13:19:46.967 (+0.001) [LOCAL]

51 Stg1 Operation : General A
7 2020-06-12 13:19:46.966 ( 0.000 [LOCAL]

51 Stgt Pick up : General &
2020-06-12 13:19:46.169 (-0.797) [LOCAL]

T-Ref. Clear Filter A 4/6 v

b U A

RECORDS VIEW
EVENT RECORDS

Long-life and reliable parts applied

The reliability of the product has been further improved by applying
polymer capacitors, super capacitors, and MRAM memory, which are long-
life parts.

- Application of hybrid polymer capacitor: Minimize dry-up phenomenon
of electrolytic capacitor applied to all electronic products.

- Super Capacitor application: For power backup of RTC operation in case
of power failure, use Super Capacitor that can be used for a long time
when charged instead of the primary battery.

- MRAM memory application: Among non-volatile memories used to store
important relay settings, events and wave records, MRAM memory
applied with the latest semiconductor technology is applied.

-Application of strong parts in high temperature and high humidity
environment: Gold plated surface treatment and hole plug-in method are
applied to prevent PCB surface corrosion.

52

Provide a wider range of use environments

Provides the use temperature (-25°C ~ 60°C) which is extended by more
than 30% compared to the use temperature (-15°C ~ 55°C) of our other
relays, and the storage temperature (-40°C ~70°C) which is expanded
compared to the existing by providing also available in more severe
environments.

Fully compatible with previous models
(GIPAMZ2000/2200)

It is fully compatible with the cutting size, mounting hole and terminal
block of GIPAM2000, its existing equivalent model, and the cutting size and
mounting hole of another equivalent model, GIPAM2200.

MODBUS and DNP3.0 communication settings with GIPAM2000/2200
models installed through communication map settings are fully
compatible.

NOT WEE
A0

ORI [pe—

DEVICE CONFIGURATION
DNP10 SERIAL
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Function & Rating

Protection
Type Usage
Feeder/Incoming
GIPAM3000 FI Motor
Distributed Generation
GIPAM3000 T Transformer

OCR (50/51)
SEF (515) Notel)
UVRR(2TR)
OVGR (64) Note3)
DPR (32P)
UFR(81U)
NSOCR (46)
UPR(37)
RECLOSING (79)
PTF (60F)

OCR (50/51w1)
OCGR (50/5IN-1)
DFRG (87N)

Protection Elements
OCGR (50/51N) SGR(67G)
DOCGR (67NI/67ND) Note2) UVR(27)
OVR (59) OVRR (59R)
NSOVR (47N) POR (47P)
DQR(32Q) DOCR (671/67D)
OFR (810) ROCOF(81R)
THR (49) STALL-LOCK (48/51LR)
UCR(37) SYNC (25)
NCH (66) CBF (50BF)
CLP LOCK--OUT (86)Note4)

OCR (50/51w2)
OCGR (50/5IN-2)
LOCK--OUT (86) Nete)

OCR (50/51w3)
DFR (87T) ote5)

Note) 1. Sensitive Earth Fault (SEF) is a relay element that detects the earth current in the event of an earth accident in the non-ground
2.DOCGRis the same as DGR.
3.OVGRis ALRAM with no breaker TRIP In factory-shipped products

4. Lock-out (86) can be configured with PLC Trip Logic

5. The Inrush Detector (68) element is included in the DFR (87T) element.

Measurement

Voltage

Current

Phase

Power

Energy

Frequency

Power
factor

Harmonic

Demand

Measurement
Voltage (V)
Normal/reverse voltage (V1/Vy)
Zero phase voltage (Vgpt)
Bus voltage (Vayx)
Voltage unbalance rate (%)
Current (A)
Normal/reverse current (I3 /1)
Zero phase current (Inct)

Zero phase current (1)

Active power

Reactive power
Apparent power

Active energy

Reactive energy
Apparent energy
Frequency (Va)
Frequency (Vaux)

Power factor (PF)

60hz power factor (DPF)
Voltage harmonic
Current harmonic
Active power demand
Reactive power demand

Current demand

Note) Active power is an error in the rating when PF=1.
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Display range
0.0V ~9999.999kV
0.0V ~9999.999kv
0.0V~9999.999v
0.0V ~9999.999kV
0.0% ~ 300.00%
0.0A~999.999kA
0.0A~999.999kA
0.0A~999.999kA
0.0A~999.999A
-180.0°~180.0°

(Phase display range)

0.00~9999.999 MW

0.00~9999.999 MVar

0.00~9999.999 MVA

0.00~99999.999 MWh
0.00~99999.999 MVarh
0.00~99999.999 MVah

35~78Hz
35~78Hz
-1.000~1.000
-1.000~1.000
0.00~100.00%
0.00~100.00%
0.00~9999.999 MW

0.00~9999.999 MVar

0.00~999.999 kA

Accuracy (%)
+0.5%
+5.0%
+5.0%
+5.0%
+5.0%
+0.5%
+5.0%
+5.0%
+5.0%
*5°
+1.0%
+1.0%
+5.0%
+1.0%
+1.0%
+5.0%
+0.01Hz
+0.01Hz
+0.02
+0.02
+5.0%
+5.0%

Remarks

Phase voltage, Line voltage

Phase current (1A~6A)

Inct

Izct

+Forward, -Reverse (0.866 < PF < 1,1A < Phase < 6A)
+Forward, -Reverse (0 < PF < 0.5, 1A < Phase < 6A)

+Forward, -Reverse (0.866 < PF < 1,1A < Phase < 6A)

+Forward, -Reverse (0 <PF < 0.5, 1A < Phase < 6A)

Containing within 5% harmonics £0.05Hz

Containing within 5% harmonics £0.05Hz

Forward/Reverse (1A <Phase current < 6A,46V <Phase voltage < 132V), Harmonic: 0%
Forward/Reverse (1A <Phase current < 6A,46V <Phase voltage < 132V), Harmonic: 0%
2nd ~ 13th Harmonic & THD, TDD, K-Factor (46V < Harmonic & THD < 220V)
2nd ~ 13th Harmonic & THD, TDD, K-Factor (1A <Phase current < 20A)

Total Peak Demand

Total Peak Demand

Total Peak Demand
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Communication

Type RS-485

DNP3.0 SERIAL
MODBUS-RTU

Protocol

« Distance: Max. 1.2km

* Speed: 9600, 19200, 38400bps

« Cable: RS485 standard cable, 22AWG twisted shield pair cable
» Mode : Differential

* Method : Half-Duplex

* Maxinput/output voltage : -7V ~ +12V

Specification

« Comm. terminal

-CH 1 (8th terminal) : SCADA only

-CH2 (9th terminal) : Manager only,

the REMOTE MANAGER setting should be set to 'USE'
SCADA(Power) Remote Manager
Wirin: PRI, M
g IF | 1m
I
Data Acquisition Unit (DAU)
ex) PLC

GIPAM3000

Ethernet

DNP3.0TCP
MODBUS-TCP
IEC61850 Ed.1/Ed.2

[10/100Base-TX]

« Distance : Max. 100m per segment
« Speed : Max 100Mbps

« Cable: UTP(CAT.5), STP(Level 3)

» Topology : Star type

[100Base-FX]

« Distance : Max. 2km per segment
« Speed : 100Mbps Full-Duplex

* Cable

-.Wavelength: 1300nm

-. Multi-Mode fiber

- . Fiber Size : 62.5/125,50/125um
-. Optic Connector: LC type

» Topology : Star type

« Comm. terminal : Don’t care
ifthe IP address is correct,

communication is possible

SCADA( Power) Remote Manager

.A".‘i Ethernet switch

GIPAM3000
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Function & Rating

Rating
Type
Wiring
Frequancy
PT
Voltage
GPT
cT
Rating Current o
Power
Power consumption
Burden
Input contact for general
fortrip
Output contact
foralarm
Operation Value
Tolerance
Operation Time
Insulation Resistance
Insulation Voltage
Lightning impulse voltage
Current circuit
Overload withstand
Voltage circuit
Fast Transient Disturbance
Electrostatic Discharge(ESD)
Operation
Temperature
Storage
Humidity
Altitude
Environment

Applied Standards

Dimension(mm)

Weignt

Communication
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Specification
3P3W(2PT-D), 3PAW(3PTY)
60Hz, 50Hz
110V (55~125V)
Vn*y/ 3 Vn: PT secondary rating voltage
5A
1.5mA
AC/DC110V,DC125V
30W or less : Stanby / 50W or less : Operation

0.5VAorless: PT
1.0VAorless:CT

Digital Input AC/DC 110V, DC125V

AC 250V 16A/DC 30V 16A, Resistive Load : Rated Capacity
AC4000VA, DC 480W : Opening Capacity

AC 250V 5A/DC 30V 5A, Resistive Load : Closed Capacity
AC 1250VA, DC 150W : Opening Capacity

+5%

+5% or £35ms

DC 500V 100MQ or more

AC 2kV(1kV)/1min

AC 5kV(3kV) or more, 1.2x50ps standard waveform supplied

Withstand 1.2 times of rated current continuously
Withstand 2 times of rated current for 3 hours.
Withstand 20 times of rated current for 2 seconds.
Withstand 40 times of rated current for 1 second.

Withstand 1.15 times of rated voltage for 3 hours.

4kV: powerinput
2kV: otherinput

8KV : Airr, 6kV : Contact

-25°C~60°C

-40°C~70°C

RH 80% or less (non-condensing)
2,000m or less

Aplace not subject to abnormal vibration and shock.
KEMC 1120

IEC60255-26

IEC 61850-6,7-1,7-2,7-3,7-4,and 8-1
209(W)x185.8(D)x260(H) : Cutting Size
103kg

RS485: Modbus, DNP3.0
Ethernet TE : Modbus, DNP3.0, IEC61850
Ethernet FE : Modbus, DNP3.0, IEC61850



Appea rance Digital Integrated Protection & Monitoring Equipment

PROTECTIVE RELAY MONITORING RECORDS VIEW
+ POWER STATUS
+ COMMUNICATION STATUS =
« SELF-DIAGNOSIS STATUS ’ conmtunAtron | MEASUREMENT
« PICK-UP/TRIP STATUS « PROTECTION ELEMENT
. OPERATION LED
DATA MAMAGEMENT mlgm':mﬂ U':::_:‘_:&D
Menu Function

Back to the main menu

Save the setting value

Go directly to a preset menu
(Setting Menu : DEVICE SETTINGS - FUNCTION KEY SETTINGS)

Reset the relay status

Switch the Remote and Local
LED : Gréénl(Remote) / [REH (Local)

Enter : Select item and confirm setting
Cancel: cancels the selected item, changes or cancels the setting value.
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Operation & Setting

GIPAM3000 Fi
PROTECTION POWER SYSTEM DATA DEVICE
RECORDSVIEW SETTINGS % INFORMATION
\ OCRII\llST (50) | | pypostatus | [evenTRecorps| | NN [ overview | [ ANGHEE ] opelLETEDD VERSION INFORVATION
| OCRTD(1) | | cBstAtus | [rauTRecorps| | prserrines | | oSl | [ ERTO] DEVICE INFORMATION
| DELETE RECORDS
[OCGRINST(50N) | vostatus | [ PQRECORDS | | cTsETTINGS | | cumrment | | WAVERECORDS SFLLTE TIVEINFORMATION
| [ ’_k_‘
[OCGRTD(51N)| | ControlContact| | PUSWARIORM | [ CONTROLSISTEN | | PO\lNER \ R“@%“%ﬁ%%“ _—
ALL SAVED DATA
\ SGR|(67G) | [MiMicDIAGRAM| [ RMSRECORDS | | oJDRRARIONC | [ POWERFACTOR]
| SEF(1S) | [ recertionsms | | Ricows | [DISKEMULATION [ HaRmoNic | [ FEVRGGENSS | [ supeRvsORMODE

58

DOCRINST(671)

DOCRTD(67D)

Aux.UVR(27R

Notel)

Userselection

Note2)

)
OVR(59)
)

Aux.OVR(59R

NSOVR(47N)
POR(47P)

DPR(32P)

DQR(32Q)
UFR(81U)

SYNC(25)
RECLOSING(79)

CBF(50BF)

PTF(60F)

* Screen display by user settings.

CB SETTINGS

LED SETTINGS

SELECT
SCREEN SETTINGS

FUNCTION KEY
SETTINGS

REMOTE
MANAGER

MODBUS-TCP

B OPERATIGfIJI\f COUNT/
TIME SETTINGS

POWERSETTINGS

m
=
o
=
N
=
>

Display according to device specifications

Note) 1. GOOSE reception status function: refers to the function of displaying the reception status of

the GOOSE message subscribed to in IEC 61850 communication.

2.DISK EMULATION function: A function that operates with the operating principle of an
induction disc type relay and is used in relay elements “OCR, OGCR, DOCGR, DOCR, LOCK”.



Digital Integrated Protection & Monitoring Equipment

GIPAM3000 T

PROTECTION POWER SYSTEM DATA DEVICE
m m % waREENT
| DFR(8TT) | | Dypostatus | [EvenTRecorps| | OMETON | [ overview | [ 'QERE | [ oDEEE VERSION
[ [ [ [ [ COUNTS
| DFRG(TN) | | cBsTatus | [rauTyRecorpg | PTSETTING | | CURRENT | | SR | DEVICE
| | i | | DELETE RECORDS
WAVERECORDS
SETTING

FAULTY WAVEFORM CONTROL SYSTEM
[OCRINST(50w1)] | vOSTATUS | [ FAULTAWAVEFORM | it | HARMONIC ] TIME
[ [ [ DATA
.

[OCRINST(50w2)| | Control Contact| | RMSRECORDS |  [DISKEMULATION] "****
| DELETE
MEASUREMENT
[OCRINST(50w3)| | MIMIC DIAGRAM | DA
|

I
ote S SO
[OCRTD(5IWY)| | GoosE sTATus | "*“” CBSETTING
OCRTD(51w2) LED SETTING LED TEST

OCRTD(51w3) USERDEFINED| | B/
SCREEN TIMESETTING

OCGRINST(50N1)

OCGRINST(50N2)

OCGRTD(50N1)|  |User Defined
Screen

FUNCTIONKEY
SETTING

REMOTE
MANAGER

OCGRTD(SON2)| ~ « Display mode by the edit of user defined display

MODBUS-RTU

MODBUS-TCP

DNP3.0 Serial —| *Display according to
equip?ne%tspecificgation

DNP3.0
Ethernet

Note) 1. GOOSE reception status function: refers to the function of displaying the reception status of
the GOOSE message subscribed to in IEC 61850 communication.
2.DISK EMULATION function: A function that operates with the operating principle of an
induction disc type relay and is used in relay elements “OCR, OGCR, DOCGR, DOCR, LOCK”.
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Operation Characteristics

GIPAM3000 Fi

Operating Pick-up range Operating Delay time

Gl part (Not USE, range/unit) characteristics Operating timerange range el
Stagel Instantaneous = Operating within 40msec
OCR (50) NOT USE, 5A~ 150A/1A - -
Stage2 Definite 0.05s~60.00s/0.01s
Stagel Definite 0.05s~60.00s/0.01s -
IEC-SI,VI,EL LI, [EEE-VI,EL,MI
Stage2 Inverse 0.05~120/0.01 (IEC) 0~10005/001s KEPCOSLVI, - DiskEmulation
0.05~15.00/0.01 (IEEE)
Stagel Instantaneous = Operating within 40msec
OCGR (50N) NOT USE, 5A~40A/1A - -
Stage2 Definite 0.05s~60.00s/0.01s
Stagel Definite 0.05s ~60.00s/0.01s -
IEC-SI, VI, EL, LI,  [EEE-VI, El, MI,
gLy - NOT USE, 0.1~ 10A/0.05A e 0.05~1.20/0.01 (IEC) 0-100050015 EPCOSIVL - DiskEmulaton
g 0.05~15.00/0.01 (IEEE) R
NOT USE, 1~20mA/0.1mA,
SGR (67G) Stagel 8~80V/1V,0~359°/1° Definite 0.05s~60.00s/0.01s - -
(Direction reference angle)
SEF (519) Stagel NOT USE, 1~20mA/0.1mA Definite 0.055~60.00s/0.01s - -
<t NOT USE, 0.5A~ 40A/0.1A, Instantaneous = Operating within 50msec
g 0~359°/1°(Direction referenceangle)  pefinite 0.055~60.005/0.015
NOT USE, 0.1A~ 10A/0.05A, Defiite 0.055~60.005/0.01s ) IEC-SI, VI, EL, LI,  IEEE-VL,EI,MI
DOCGR(67ND) ~ Stagel - o
( ) g 0~359°/1°(Direction reference angle) | erse 0.05~1.20/0.01 (IEC) 0~10.005/0.01s KEPCO-SI, VI, Disk Emulation
0.05~15.00/0.01 (IEEE) ’ ’
NOT USE, 10v~110V/1V,
Stagel | NOT USE/USE(Auto return)
’ Dead voltage block: 6V fixed
UVR(27) NOT USE/USE(Dead voltage block),  Definite 0055~ 60.005/0.01s - Je:l vo Sgteth o; zlxe b’
Stagez | NOTUSE/USE(Nodisplay) ease Setthe stage2 touse 32Q
PLC, DOO4(output)
NOT USE, 10V~110V/1V|
NOTU SE}U SE (Auto/r etfﬁ; X, Dead voltage block: 6V fixed
UVRR (27R Stagel ’ Definit 0.05s ~60.00s/0.01: -
(27R) ge NOT USE/USE(Dead voltage block), efinite S 5/0.01s v L\jvr;;:e;gltage Relay for other BUS
NOT USE/USE(No display)
Stagel
OVR(59) NOT USE, 40V ~ 180V/1V Definite 0.05s ~60.00s/0.01s - -
Stage2
OVRR (59R) Stagel NOT USE, 40V ~ 180V/1V Definite 0.05s~60.00s/0.01s - -
Stagel
OVGR (64) NOT USE, 5V~ 80V/1V Definite 0.05s~60.00s/0.01s - -
Stage2
Stagel
NSOVR (47N) NOT USE, 11V~ 110V/1V Definite 0.05s~60.00s/0.01s - -
Stage2
Stagel NOT USE, 5% ~ 100%/1%
POR (47P) Calculation method : XGIPAM, Definite 0.05s~60.00s/0.01s - -
S3gE2 GlpAM2000, NEMA
Stagel Operates with 3-phase active power

v When 32P operates,, only DO08
DPR (32P) Sog\klj::bli\g\/;oiw/ t Definite 0.1s~60.00s/0.01s - OUTPUT activates and CB OFF output
Stage2 0 / S is not available, Please modify the

LOGIC if necessary.

Stagel  NOTUSE. 11VAR~500VAR JIVAR Operates with individual reactive
DQR (32Q) ’ ’ Definite 0.15~60.005/0.01s - power(Qz, Qp, Qd) Qa=Ia" MV Vi)

FORWARD/REVERSE
Stage2 0 / > v Please Set the 27 of stage2 to use 32Q

Note) GIPAM2000 sets the rated unit (Vn=110V, In=5A), and GIPAM3000 sets the size unit (voltage value, current value)
Ex) When operating value 110V, 5A s set, GIPAM2000: 1Vn, 1In, GIPAM3000: 110V, 5A
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Digital Integrated Protection & Monitoring Equipment

Protection

DOCR (671)

DOCR (67D)

UFR(81U)

OFR (810)

ROCOF (81R)

NSOCR (46)

THR (49)

STALL/LOCK
(48/51LR)

UPR (37P)

UCR(37)

SYNC (25)

Reclose (79)

NCH (66)

CBF (50BF)

PTF (60F)

Operating
part

Stagel

Stage2
Stagel

Stage2

Stagel
Stage2
Stage3
Stage4
Stagel
Stage2
Stage3
Stage4
Stagel
Stage2
Stage3
Stage4
Stagel
Stage2?

Stagel

Stagel

Stagel
Stage2
Stagel
Stage2

Stagel

Stagel

Stagel

Stagel

Stagel

Pick-up range
(Not USE, range/unit)

NOT USE, 5A~ 150A/1A,
0~359°/1°
(Direction reference angle)

NOT USE, 0.5A~ 20A/0.05A,
0~359°/1°
(Direction reference angle)

NOT USE, 50Hz ~ 60Hz/0.01Hz

NOT USE, 60Hz ~ 70Hz/0.01Hz

NOT USE, 0.1Hz/s ~
2.0Hz/s/0.01Hz/s

NOT USE, 0.5A~ 5A/0.1A

NOT USE, 1A~ 10A/0.05A,
Alarm : USE/NOT USE,
70%~90%/1%

NOT USE, 1A~ 50A/0.05A,

NOT USE, 15W ~ 500W/1W,
FORWARD/REVERSE

NOT USE, 0.5A~4.5A/0.1A

NOT USE,

2V~50V/1V(V diff),
5°~45°/1°(Phase diff),
0.01Hz~0.5Hz/0.01Hz(F diff),
10V~30V/1V(Dead Voltage)

NOT USE, 1~5time/1time
NOT USE/USE

(Limiting operation
during the second input)

NOT USE, 1~5time/1time, 10~
80%j/1%

NOT USE, 1A~ 5A/0.5A

NOT USE, 10V~ 7T0V/1V

Operating
characteristics

Instantaneous

Definite

Definite

Inverse

Definite

Definite

Definite

Definite

Inverse

Definite

Inverse

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Operating time range

Operating within 50msec
0.05s~60.00s/0.01s
0.055~60.00s/0.01s

0.05~ 1.20/0.01 (IEC)
0.05~ 15.00/0.01 (IEEE)

0.1s~60.00s/0.01s

0.1s~60.00s/0.01s

0.25~1.00s/0.01s

0.1s~60.00s/0.01s

2~32min/0.5min, 0.8~ 1.2/0.01

0.05s ~60s/0.01s
0.05~1.00/0.01 (IEC)

0.1s~60.00s/0.01s

0.1s~60.00s/0.01s

1~180s/0.1s(Preparation time)
0.2~60s/0.1s(Dead voltage timel)
0.2~60s/0.1s(Dead voltage time 2
0.2~60s/0.1s(Dead voltage time 3
0.2~60s/0.1s(Dead voltage time 4
0.2~60s/0.1s(Dead voltage time 5
1.0~180.0s/0.1s(Return time)

1~60min/1Imin

0.15~1.00s/0.01s

Operating within 40msec

Note) GIPAM2000 sets the rated unit (Vn=110V, In=5A), and GIPAM3000 sets the size unit (voltage value, current value)
Ex) When operating value 110V, 5A is set, GIPAM2000: 1Vn, 1In, GIPAM3000: 110V, 5A

Delay time range

Remark

Operating range angle: =87°

IEC-SI, VI, EI, LI, IEEE-VI, El, MI,
KEPCO-SI, VI,  Disk Emulation
Operating range angle: +=87°

Low voltage block: 40V

Low voltage block: 40V

Low voltage block: 40V

|IEC-VI, El, Disk Emunlation
Dead power block: 15W

Dead current block: 0.1A

Synchronous voltage:
40V~ 132V

- Operation protection:
OCR/OCGR/DOCR/DOCG

- Protection description:
Itis a function to block
instantaneous operation
after one operation of reclosed.

Operation condition :
breaker closed status

Operation condition:

breaker closed status,
0.1A<Phase current<5A, I ;1(%) :
20%or less,

Operation time : 40ms or less,
NEMA: 1o =Max{ljnelavg)avg
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Operation Characteristics

GIPAM3000 T
Protection Operating
part

CLP Stagel

Stagel
OCR (50 w1)

Stage2

Stagel
OCR (50 w2)

Stage2

Stagel
OCR (50 w3)

Stage2

Stagel
OCR(51w1)

Stage2

Stagel
OCR (51w2)

Stage2

Stagel
OCR (51 w3)

Stage2

Stagel
OCGR (50N_1)

Stage2

Stagel
OCGR (50N_2)

Stage2

Stagel
OCGR (5IN_1)

Stage2

Stagel
OCGR(51N_2)

Stage2

High set
DFR (87T)

Low set
DFRG (87N) Stagel

Pick up range
(Not USE, range/unit)

NOT USE,
1209%-~1,000%/5%

NOT USE, 5A~ 150A/1A

NOT USE, 5A~ 150A/1A

NOT USE, 5A~ 150A/1A

NOT USE, 0.5A~20A/0.05A

NOT USE, 0.5A~20A/0.05A

NOT USE, 0.5A~20A/0.05A

NOT USE, 5A~40A/1A

NOT USE, 5A~40A/1A

NOT USE, 0.1A~ 10A/0.05A

NOT USE, 0.1A~ 10A/0.05A

NOT USE, 5A~ 100A/0.5A

NOT USE, 1A~5A/0.5A,
15%~80%/1%(Slope#1),
15%~80%/1%(Slope#2),
5A~100A/0.5A(Critical point),
NOT USE/USE

(Zero current removal),

NOT USE/USE

(Harmonic removal),

NOT USE, 5%~50%/1%
(Harmonic ratio)

NOT USE, 0.25A ~ 5A/0.05A,
Slope : 15% ~ 80%)/1%

Operating
characteristics

Definite

Instantaneous
Definite
Instantaneous
Definite
Instantaneous
Definite
Definite
Inverse
Definite
Inverse
Definite

Inverse

Instantaneous
Definite
Instantaneous
Definite

Definite

Inverse

Definite

Inverse

Instantaneous

Definite

Definite

Definite

Operating time range

1.0s~60.0s/0.1s

Operating within 40msec
0.05s~60.00s/0.01s
Operating within 40msec
0.05s~60.00s/0.01s
Operating within 40msec
0.05s~60.00s/0.01s
0.05s~60.00s/0.01s

0.05 ~ 1.20/0.01(IEC)
0.05 ~ 15.00/0.01(IEEE)

0.05s ~60.00s/0.01s

0.05~1.20/0.01(IEC)
0.05~15.00/0.01(EEE)

0.05s~60.00s/0.01s

0,05~ 1.20/0.01(IEC)
0.05 ~ 15.00/0.01(IEEE)

Operating within 40msec
0.05s ~60.00s/0.01s
Operating within 40msec
0.05s ~60.00s/0.01s

0.05s ~60.00s/0.01s

0,05~ 1.20/0.01(IEC)
0.05~15.00/0.01(IEEE)

0.05s~60.00s/0.01s

0.05~1.20/0.01(IEC)
0.05~ 15.00/0.01(IEEE)

Operating within 50msec

0.05s~10.00s/0.01s

0.05s~10.00s/0.01s

0.05s~10.00s/0.01s

Note) GIPAM2000 sets the rated unit (Vn=110V, In=5A), and GIPAM3000 sets the size unit (voltage value, current value)
Ex) When operating value 110V, 5A is set, GIPAM2000: 1Vn, 1In, GIPAM3000: 110V, 5A
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Delay time range

0~10.00s/0.01s

0~10.00s/0.01s

0~10.00s/0.01s

0~10.00s/0.01s

0~10.00s/0.01s

Remark

Operation protection: 50/51/50N/51N

Restart time: 10 sec

IEC-SI, VI, EI, LI,
KEPCO-SI, VI,

|IEEE-VI, EI, M,
Disk Emulation

[EC-SI, VI, EI, LI,
KEPCO-SI, VI,

IEEE-VI, EI, MI,
Disk Emulation

IEC-SI, VI, EI, LI,
KEPCO-SI, VI,

IEEE-VI, EI, MI,
Disk Emulation

[EC-SI, VI, EI, LI,
KEPCO-SI, VI,

IEEE-VI, EI, MI,
Disk Emulation

IEC-SI, VI, El, L,
KEPCO-SI, VI,

[EEE-VI, EI, MI,
Disk Emulation



CharaCteriStiC Curves Digital Integrated Protection & Monitoring Equipment

IEC-SI:Standard Inverse Time IEC-VI:Very Inverse Time

t[sec] t[sec]
100 1000
i
[
100
10
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R ~
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\\ NN 10
NS R
N TN I WEAAN
1 N T N
\\ o A\
NN
1 N
Sy .
N~
\\\
N
0.1 N
\\
0.1 ™
0.01 0.01
1 10 100 1 10 100
I1/1s 1/1s
IEC-El:Extremely Inverse Time IEC-LI:Longtime Inverse Time
t[sec] t[sec]
1000 10000
i
100
1000 L
10 \\ A W Y AV
\\\\\\ \\ \\
ANA AN
\\\ N\ \ 100
N LLWRRN
g N NN
== W\ N N
NN
O 10—\ SN
N
0.1 N \\
™N
1 \\
0.01
0.001 0.1
1 10 100 1 10 100
1/1s I1/1s

Note) If the operation time of the time-limited characteristic curve is shorter than the
instantaneous operation, it is based on the instantaneous operation time.
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Characteristic Curves

IEEE-MI : Moderately Inverse Time)
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Digital Integrated Protection & Monitoring Equipment

KEPCO-VI

t[sec]
1000

100

0.1

0.01

1 10 100
1/1s

Inverse time curve characteristic value

Operating time formula

ka +C

t(s) =TMS x G| ) +CD
Gs

TMS(Time Multiplier Setting): Inverse time characteristic value, GS: Setting current, G: fault current
k, a, c: Factor for each curve, CD: Constant Delay

Curve model TYPE TMSrange TMS Step k (¢ a
Sl 0.14 0 0.02
Vi 135 0 1
IEC 0.05~1.20 0.01
El 80 0 2
LI 120 0 1
Mi 0.0515 0.114 0.02
IEEE Vi 0.05~15.0 0.01 1961 0.491 2
El 282 0.1217 2
Sl 011 042 0.02
KEPCO 0.05~1.20 0.01
Vi 39.85 1.084 1.95

Note) OCR, OCGR, DOCR, DOCGR apply IEC(4), IEEE(3), KEPCO(2) curves.
LOCK apply [ECVI, El only.

tr
9.7
432
582

80
4.85
216
291

NN N NN NN T
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Characteristic Curves

Thermal Curve
10000 .R\
1000 \\\\\\\\
A o\ Y \A\\
[ LT RN
AN AR \N
AN \\ \\§
\ \\ \\ Cold Curve
Y \\\\\ \
AN
& |
'g e \\ A Vi \“\:\\‘
2 Y W S A R VY B '
\ ANIEA NI B! 7=60.0min
ANEEAN NN =60.0min
AN \ XN
\\ \‘ \\\T\ 7 =20.0min
\. N\ \4\ ©=20.0min
10 X TN 7=10.0min
N N —efr—et—et—t=—=1 7 =10.0min
7 =>5.0min
\\ £=5.0min
Hot Curve N
A 7 =2.0min
‘ 7=2.0min
1
1 10 100
Current (%, 1/ 1, * 100)
Ratio Differential Curve
I 7
/
/
Internal Fault Vs
Characteristic /'
/ HIGH SET
TS _”_ __________ JINANIRRRANANY
/
/
/
/
/

La>

SLOPE 2

Suppression area
(non-operation area)

atch

Total Mism

Transformer Exciting Current

66

KNEE POINT I

« Apply: THR(49)
I%-1p?
- (k-Ip)?
Th=2.0 ~60.0min
2
Tc = 2.0 ~ 60.0min

‘HOT: t=Th-In

-coLp: t=Te I

=05
k=1
=1
‘k=SF

Ip :Failureload current

I : Rated load current

k :Overload constant

I :Faultcurrent

th (theating) : Thermal time constant during
operation

1 (teooling) : Thermal time constant during
cooling

-Cold stateis I =0
-SF: Service Fator

- Apply : DFR(8TT-P)

14 = Ldifferential = |f] —fz [(Vector sum.)
Ir = Irestraint = |I; | + |1, (Scalar sum.)
SLOPE= [—li_]

T

Fault Characteristic: Fault Characteristic
(It = If, Tona = 0)

1, : Differential current

I, : Suppression current

I,> : Time difference current (Low set : 5~100 A)

I,>>: Instantaneous differential current
(High set: 1~5 A)

KNEE POINT : Inflection point

SLOPE 1 : Characteristic slope 1

SLOPE 2 : Characteristic slope 2



Digital Integrated Protection & Monitoring Equipment

Directional element operation characteristics
SGR

87°
Direction
reference angle
} » -1,
- Operation
Suppression area
area
3¢

+ SGR Relay operating area
Reference sensitivity phase angle - 87° < (£, - £V,)
< Reference sensitivity phase angle +87°

DOCR

Direction reference angle
KZ('

Operating
range angle

Suppression

Operation
area

area

DGR, DOCGR

Suppression

N
.
N

Direction
reference
angle

Operating
range angle

Operation
area

+ DGR, DOCGR Relay operating area
Reference sensitivity phase angle - Operating range angle
< («41,- £V,) < Reference sensitivity phase angle
+Operating range angle

.

DOCR Relay operating area

Reference sensitivity phase angle - Operating range angle

< (£Operating current - £ Reference voltage)

< Reference sensitivity phase angle + Operating range angle

Phase Operatingcurrent  Polarity voltage(Vpol)
ALl I, Vie=Vp- Ve
B12) I, Vu=Ve-V,
W) I Vyp=V,-Vp
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Wiring

GIPAM3000 FI Wiring (3P3W)

A B
— A A
o AW B B
> JAVA
o 1 C 1 C
& |
: T]EK ”‘
I
’;5 ’;0 74 8 |73 |88 |72 |87 71—‘ 86 79 64 63 >78—‘ 62 ﬂ 61 |76 65 80
ke - [kat [he- [het Jlc- [lct [Ib- [Ibt [la- [la+ Vgpt+ [Vgpt- V- [Vet [Vb- [Vb+ [Va- [Vat+ Vaux- [Vaux+
27R Detect
DI01 —lw ﬁicslopsw
(Cl;lla?a) 16 [ j ?;%CBIOPEN-
(CB1_52b) 2 E { 59— POL+(CB2OPENH)
% )
DI03 »—— PO1-(CB2 OPEN-)
(cB2_522) ﬂ g ® 2CT
DI04 7 j 59— CBLCLOSE+
(CB2_52b) Z# # K b P maose
DI_COM 9 pozc2close) ABC
(07-04) 3
DI0S iw { j %POL[CBMLOSE-]
4 ¢ bool 86(lat)
DI06 K j ;\:—EDOOZ .
DIO7 B [ j \’_4 51 i
§ SZ 5 D003
DIog — j \i_‘ 5 87(1b+)
ot com 2 ZMF < i %_pg cou 72(1b)
05-08) . 3 boos
e
DI09 —‘\/\/\/\ﬁ j Y s 88(Ict)
oo 2 { GIPAM3000 FI j 5 pove
E [ Yy | . 1 73(1c)
7 5 L
DILL [ j % % po com
o2 2 ﬂ I - ooos.
TG 8 Zﬁ# [ % \i* 3 bong
5
’ Il)ll)l3 iﬁAMﬁ3 j \Z_< - oo PTEE
9 [ \;—‘ % pon e
bit4 T e ] s OPEN DELTA 24
24 5 Do12
DI15 [ j \> ST 09_COM A B C
oizg 22 { j \?‘ji o013
o7 2 [ j 8 =00t PT 76(Va)
oig \i_' 2 oos
ﬂ [ j % ) s 61(Var)
DI19 % 15 D016
12 E [ j \?—‘ # porr 1 (Vb4
DI20 j 3 =
5y iC (RN
oi_com 2 - o—o 62(Vb-)
(1320 L
14 = 8(Ve+)
PWR(+) =
PWR(-) 2 ~ 1 ——% 63(Vc)
F6 1530) AC/DC110V, DC125V m
84 |69 (83 |68
TRX2+ TRX2- TRX1+ TRXI-

Note) GIPAM3000 recommends 3PT Y connection for optimal system protection.
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GIPAM3000 FI Wiring (3P4W)

ABCN —_ l
61(Va-)
JITI T
T7(Vb+)
62(Vp-)
I wili
N » 78(Vc+)
63(Vc-)
| el
o L L c4lvgpt)
| g T9(Vgpt+) Vgpé %
o g
Re
ABCN
B o\c 80(Vaux+) >
g H % 65(Vaux-) Vaué
ABCN
86(la+) J >
71(la) la §H§
87(lb+) *In case of using three
) 72(Ib) Ib HE winding CT as 3CT
I ) 88(ct) 4 Y winding in the 3-phase
L ¢4 3-wire resistance
a e B3l %—\Lﬁ E _ grounding system
= 89(Inct+)
| T4(Inct-) Inet E
nci
= E Hg *Ground fault detection
s in case of using
Y ground CT in the
3-phase 3-wire

resistance grounding
system
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Wiring

GIPAM3000 T Wiring (2wire)

+IMme|

-
— e ————————————————
= <2w. 1w>
—
i-e l> 1=
|
7|la | o) 5|3
SIBRIEIRE SRt
68 |83 |67 81 69 |84
o] (b =
pio1 1
£
(CBL_52b)
;:DEOZ{) 2 By [C
 52a
(oo LEY L
DI_CoM _3 E IC
(01~04)
pios 224
DIos 44 By [
pio7 224 ¥ %
DI08 >4 5
o1_com 224 E <
(05~08) 6
Dios 16 GIPAM3000 T
1 g
DI10 22
o4 B[
2 5y [C
pi12 224
pI_com 8} E <
(09~12)
DI13
Di4 24 By [
s 2] By [C
10 By [C
DI16
2 % <
D17 24 C
pig 1L
2% EXe
DI19 224
2 % [
D20 224
bi_com 274 <
(13-20)
PWR() 144 =
PWR() 24 ~
b 1500 | AC/PCIIOV, DC125V
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-
-

oW >

46 B1 OPEN+

3L ] OPEN-

4T pO1+(CB2 OPEN+)
32 p01-(CB2 OPEN-)
48 81 CLOSE+

33 CB1 CLOSE-

49 p02+(CB2 CLOSE+)
% P02-(CB2 CLOSE-)
50 poo1

35 boo2

51 poo3

36 boo4

52 DO_COM

(01~04)
37 D005

53 Doos

38 boo7

54 DO_COM

(05~07)
39 D008

53 poog

40 po1o

56 po11
41 po12

57 DO_COM

(0&12)
42 5o13

58 po14

43 pois

59 bo1e

44 bo17

T FOEET R R (177717

60 po_com

(13~17)

TRX2+ TRX2- TRX1+ TRX1-
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-
: v A
_
%’ ¥ <2W. 1W> ¥ B
N N C
e ‘ﬁ D e
il
5] 5|3 5 5|z |z
¥ BB SEEERE
81 69 |84 64 78 |62 |77
I(rG‘cctTZ) lewl law1
pior _1 46
(c;(_)s;a) 6 Ay [ j ?‘ﬂﬁsigx:f
(CBLS2b) 5y 4T PO1+(CB2 OPEN+)
ey 2 L 3 v {32 po1.(CB2 OPEN-)
pio4 17 5¥ [ 48 cp1 cLosE+
(cB2.52) ﬁ C R ) CB1CLOSE-
pi_com 3| 49 b02+(CB2 CLOSE)
~ '
(or ;:())5 s | i % P02-(CB2 CLOSE-)
JANAY/ —= D001
DI 44 % R P D002
)
pio7 22 i31e ] e 151 o3
DIog -4 _ :f—< 36 poos
ot com 224 E < 3% g Do._CoM
(05~08) =
F— V1
pios - T1¢ GIPAM3000 T B D006
pio 214 E3le 3 38 poor
T i31e 3] s Do com
o2 224 — Lﬁﬁ D008
DI_com _8 | ﬁ < g % poos
(09~12) j \E—‘ 40 DO10
)
DI13 ; 51¢ 3% ] s oLl
™ B34 5 Ja gy,
DI15 = [ j \ée 57 DO_COM
10 ﬁ 4 (08~12)
piz6 224 N
o7 2.4 < \;; 38 po14
[ _3v] |a
pizs 114 ¢ D015
2 EXe Y4 189 e
DI19 = j L
pi20 2.4 % < 3¢ 44 po17
60
oi_com 2 < T
(13~20)
PWR(+) 144 =
PWR() 24 ~ I JL
k1500 | AC/PCLIOV,DCI2SV

84 169 (83 |68

TRX2+ TRX2- TRX1+ TRX1-
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Wiring

GIPAM3000 T Wiring (3wire)

72

5 A
> B
o = C
il
il f .‘ﬁ
I~y § § T |o|v |
£ iR ZEEE
81 69 |84 6377816277
If'egnz wl| [lawl
™M
pio1 _1 146 cB1 OPEN+
-
I — L amo
(CB1_52b) § §Z s—— PO1+(CB2 OPEN+)
oy C R B PO1-(CB2 OPEN-)
DI04 EX; —+8 cB1CLOSE+
(CB2_52b) j y |33 3
o [ 33 ca1cLosE
(0T~04) s—— P0O2+(CB2 CLOSE+)
DIos 28 314 ] \r‘% P02-(CB2 CLOSE-)
K v —+%0 poo1
pios - w2 % X 135 o
19 g S
DIO7 —4 Y 1 s
i D003
DI08 > ﬁ < 1 \i_‘ & i
DI.GoM v E < 3% 52 DO_coM
05~08) 37 =
s—>" D005
DI0Y N Y[ GIPAM3000 T 1 \:; S s
_ E (L _J Ry 138 p007
&
D11 B C j % 54 DO_cOM
o2 2.4 — —2 poos
8 E (L L
DI_COM 5 j 5
(05-12) \£_< 5010
DI13
9 ¥ [C vl po11
DIl4 -4 - = &
24 E [ \i—‘ 41 po1a
DIL> == E g iy 57 DO_COM
10 = 47 (08°12)
DI16 =24 "= D013
25 { j L 58
DI17T —o j 5 D014
pizg 11 s \z—‘ 43 po1s
2% B I _ Ty 5o D016
D19 24 3
[ Y 4 |a
pi2o 2.4 =3¢ DO17
60
DO_COM
DI_COM L [ (13~17)
(13~20)
PWR(+) 144 =
PWR() 224 ~ Il JL
Fo 1560 | AC/DCL10V, DC125V

84 169 |83 |68

TRX2+ TRX2- TRX1+ TRX1-
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-
— A
e B
o — 3 C
-4 i
pio1 L ﬁﬁ
(c;l)llbsza) 6 AIV ( j 31 Egi g:E:T
(CB1.520) —_ | PO1+(CB2 OPEN+)
D03 2| 'ﬁ I _ 32 p01-(CB2 OPEN-)
(cgzlbiza) o ‘ﬁ tC 48 CB1CLOSE+
(CB2.52b) —_ | E [ j 33 B1CLOSE-
DI Com 3] 49 p02+(CB2 CLOSE+)
pios 284 4 :g P02-(CB2 CLOSE-)
kY D001
DIo6 -4 % B T D002
)
pio7 12 L _ Y ! s
E C - D003
DIO8 —>- L _ + 136 poog
3y IC "
DI, CoM 208 i g% DO_cOM
(05~08;
> D005
Di09 &4 51¢ GIPAM3000 T 3% s D006
oo 24 B C _J Yl [ D007
P AV E1 € 3+ Do g
o2 224 4 j Lﬁﬁ D008
pi_com 8 | E [ =155 poog
05+12) _ ey lao DO10
)
DI13 . 516 3% s bo11
DI14 5 ) 3} C I \?F‘ 4 op
DI15 =0 ‘E C R %57 DO_COM
pize 104 4 j 42 ho13
25 4 b ss DO14
D7 2.4 C 3¢ ]
pizg 11 1 ¢ 43 po1s
2% 15 (C Rl 150006
DI19 = j E
pi20 12 2y =3¢ :: DO17
pi_com 24 531 ik
(13~20)
PWR(+) 14 =
PWR() 2 = It m
k150 | AC/DCLIOV, DC125V
7 84 |69 |83 |68

TRX2+ TRX2- TRX1+ TRX1-
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Contact Configuration

GIPAM3000 Fi

CT/PT DO COMM DI & POWER
76 |Vat Va 61 46 |CB1OPEN+ |CBLOPEN- | 31 FE1 [RX 16 |DI02 DIO1 1
17 |Vpt Vp- 62 47 |PO1+ POl- 32 FE2 [RX 17 |DI04 DI03 2
78|V + Ve 63 48 |CB1 CLOSE+|CBL CLOSE- | 33 M oios DLCOM | ,
79 |Vgpt+ Vgpt- 64 49 |PO2+ PO2- 34 (01~04)
80 |Vaux+  |Vaux- 65 50 |DO01 D002 35 19 |DI07 DIO6 4
81|BLANK  |BLANK |66 51|D003  |DO04 |36 20 |PLCOM 11108 5
82[BLANK  |BLANK | 67 5|DOCOM [ oo0e |5 (05-08)
83 |TRX1+ TRX1- 68 (01~04) 21 |DI10 DI09 6
84 |TRX2+  |TRX2- 69 53 | D006 D007 38 22 D12 DIl 7
BLANK [BLANK |7 DO_COM DI_COM
3 O i *loso [P0 |3 o (-7 N
87 I+ I ” 55 | D009 DO10 40 24 |DI15 D14 9
88 I+ - 73 56 |DO11 D012 41 25 |DI17 DI16 10
90 |lzct+ lzct- 75 =8 ol DOLS e RJ45 PORT 27 (13;20) DI20 12
59 |DO16 DO17 44 28 |BLANK BLANK 13
TE1 29 |PWR(- PWR(+ 14
= agzlc%M BLANK B8 TE2 30 FG 5 FG . 15
3% CB2 OFF, CB2 ON can be setto PO.
FI Model 1/0 contact composition
Contactname ~ Number Basic usage Optional usage CC number Remark
DIO1 1 CB1 Status input(52a) Cannot be changed -
DI02 16 CB1 Status input(52b) Cannot be changed -
DI03 2 CB2 Status input(52a) General DI -
DIo4 17 CB2 Status input(52b) General DI -
DI05~DI18 - General DI General DI -
DI19 26 Buzzer Stop General DI - When the Push Button is attached to the PNL, connect to the
DI20 12 Panel Reset General Dl - corresponding DI. (A contact is used)
CB1OPEN 31,46 CB1 OPEN output Cannot be changed -
CB1CLOSE 33,48 CB1 CLOSE output Cannot be changed -
PO1 32,47 POWER OUT1 output General DO - When selecting PO, it is used as General DO,
PO2 34,49 POWER OUT1 output General DO - When selecting CB, it is used as output for CB2 control
DO01 50 50/51/671/67D General DO CCo1
D002 35 50/51IN(OCGR) General DO CC02
D003 51 67G/51S/67NI/67TND General DO CCo3
D004 36 UVR Latch(Self maintenance) ~ Cannot be changed CCo4 Output can be changed to NORMAL in UVR setting
D005 37 POWER FAIL Cannot be changed - Operates by direct control and is used for alarming power failure
DO06 53 81U/810/81R General DO CCo6
DO07 38 46/37P/59R General DO ccor
D00 B 2REARN General DO CCOB oot matoble Bemsermon e LOGC T cescay.
DO09 55 4TP/4TN General DO CCo9
DO10 40 25(SYNC-OP) General DO cC10
DO11 56 CB_ON_LAMP General DO CCl1 When attaching breaker’s status lamp to PNL, connect it to the
DO12 4 CB_OFF_LAMP General DO R appropriate DO terminal.
DO13 42 59/49 General DO CC13
D014 58 64,48/51R General DO CC14
DO15 43 27(UVR-OP),37/66 General DO CC15 UVR(OP) is NORMAL output.
DO16 59 86X(Lock-out) General DO CCl6
DO17 44 BUZZER General DO CC17

Note) 1. OVGR(64) element is set as the default alarm

2. UVR(27) can be used as Latch contact (DO04) and Normal contact (DO15) without changing PLC
3.CC: Switch for relay output contact test to check operation on the device without a tester
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GIPAM3000 T
CT/PT DO COMM DI & POWER
76 |BLANK BLANK 61 46 |CB1OPEN+|CB1OPEN- | 31 FE1 |RX 16 |DI02 DI01 1
77 |l wl+ lawl- 62 47 |POL+ PO1- 32 FE2 |RX 17 | DI04 DI03 2
78 |l wl+ Ip wil- 63 48 |CB1CLOSE+|CBLCLOSE- | 33 18 |DIOS DI_COM 3
79 [lowl+  [lowl- 64 49 |PO2+ PO2- 34 (01~04)
80 |Inctl+ Inctl- 65 50 |DO01 D002 35 19 |DI07 DI06 4
81 |1, w2+ I, w2- 66 51 |DO03 D004 36 20 |P-COM 1 h0e 5
82 [lyw2+  [lpw2- 67 5y |[DO_COM |0 - (05~08)
83[low2+ [l w2- 68 (01~04) 21 |DI10 DI09 6
84 |Inct2+ Inct2- 69 53 |DO06 D007 38 22 |DI12 DI11 7
+ - DO_COM DI_COM
e Tiws T Hloson |PO® | BB ey | °
87 |l w3+ I W3- 7 55 |DO09 DO10 40 24 |DI15 DI14 9
88 [BLANK  [BLANK |73 56|DO11  |DO12 41 2 D17 DI16 10
89 |TRX1+  |TRXI- 74 57 I(%(;:lCzO)M DO13 0 26 B:lioM D18 11
e 58 /D014 |DO15 |43 RJ45 PORT " az20) P20 1
59 |DO16 DO17 44 28 |BLANK BLANK 13
TE1 29 |PWR(- PWR(+ 14
60 I(Dlgzlc;))M BUNK 1% TE2 30 [FG 5 FG o 15
3% CB2 OFF, CB2 ON can be setto PO.
T Model 1/0 contact composition
Contactname ~ Number Basic usage Optional usage CCnumber Remark
DI01 1 CB1 Statusinput(52a) Cannot be changed -
DI02 16 CB1 Status input(52b) Cannot be changed -
DI03 2 CB2 Status input(52a) General DI -
DI04 17 CB2 Status input(52b) General DI -
DI05~DI18 - General DI General DI -
DI19 26 Buzzer Stop General DI - When the Push Button is attached to the PNL, connect to the
DI20 i) Panel Reset General DI - corresponding DI. (A contactis used)
CB1OPEN 31,46 CB1OPEN output Cannot be changed -
CB1CLOSE 33,48 CB1CLOSE output Cannot be changed -
PO1 32,47 CB2 OPEN output General DO - When selecting PO, itis used as General DO,
PO2 34,49 CB2 CLOSE output General DO - When selecting CB, itis used as output for CB2 control
DO01 50 50/51(OCR 1wire) General DO CC01
D002 35 50/51(0CR 2wire) General DO CC02
DO03 51 50/51(OCR 3wire) General DO CC03
DO04 36 87TT(DFR) General DO CCo4
D005 37 POWER FAIL Cannot be changed - Operates by direct control and is used for alarming power failure
DO06 53 87N(DFRG) General DO CC06
DOO07 38 General DO General DO Cco7
DO08 39 50/51N(OCGR 1% General DO CCo8
DO09 55 50/51N(OCGR 24t General DO CCo9
D010 40 General DO General DO CC10
DO11 56 CB_ON_LAMP General DO cc1l When attaching breaker’s status lamp to PNL, connect it to the
DO12 4 CB_OFF_LAMP General DO cc12 appropriate DO terminal.
D013 42 General DO General DO cc13
DO14 58 General DO General DO CC14
DO15 43 General DO General DO CC15
DO16 59 86X(Lock-out) General DO CCl6
DO17 44 BUZZER General DO CC17

Note) 1. CC: Switch for relay output contact test to check operation on the device without a tester
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Dimensions & Ordering

Dimensions
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Ordering
Feeder, Incoming, Motor, RS RS-485 M  MODBUS
Distributed Generation TE 100/10 BASE-T Ethernet D DNP3.0
T Transformation FE 100 BASE-FX Ethernet C IEC61850

Note) IEC61850 communication protocol
does not support RS-485 method.

E T AC/DC110V, DC125V

50Hz AC/DC110V, DC125V AC/DC110V, DC125V
60Hz

DI Control Power

GIPAM3000 - PAM MASTERR (Manager S/W)

Note) Manager Software can be downloaded from the website, and please purchase a universal USBAto B cable.
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Certifications

KER

UCA

Intemational
Users Group

IEC 61850 Certificate Level A’

Ref. No: 2018TS01615

Issued to: Far the server product;

LSIS Co,, Ltd. GIPAM3000

LS Tower, 127 LS-RO, DONGAN-GU, ANYANG-SI, Multifunctional Protection Relay
GYEONGGI-DO, Republic of Korea Firmware version 1.00

Issued by:

Korea Electrotechnology Research Institute
111, Hanggaul-ro, Sangnok-gu, Ansan-si, Gyeonggi-do, 15588, Republic of Korea

The server product has not been shown to be non-conforming to:

IEC 61850 First Edition Parts 6, 7-1, 7-2, 7-3, 7-4 and 8-1

Communication networks and systems in substations.

The conformance test has been performed according to IEC 61850-10, UCA International Users Group Device Test Procedures
version 3.1, the product's protocol, model and technical issue implementation conformance statements: “Protocol
Implementation Conformance Statement for the IEC 81850 interface in GIPAM3000, v1.00", “Model Implementation
Conformance Statement for the IEC 61850 interface in GIPAM3000, v1.00", “TISSUES Implementation Conformance Statement
for the IEC 61850 interface in GIPAM3000, v1.00" and product's extra information for testing “Protocol Implementation eXtra
Information for Testing (PIXIT) for the IEC 61850 interface in GIPAM3000, v1.00".

The following IEC 61850 conformance blocks are tested with a positive result (number of relevant and executed test cases /
total number of test cases)

1  Basic Exchange (23/24) Sa GOOSE Publish (10/12)

2  Data Sets (3/6) Sb GOOSE Subscribe (11/11)

2+ Data Set Definition (24/24) 12a  Direct Control (6/11)

4  Setting Group Selection (3/3) 12b  SBO Control (8/14)

5  Unbuffered Reporting (18/18) 12c  Enhanced Direct Control (7/13)

6  Buffered Reporting (25/27) 12d  Enhanced SBO Control (12/19)
13 Time Synchronization (4/5)
14 File Transfer (4/7)

This Certificate includes a summary of the test results as carried out at KERI in Republic of Korea with UniCA 61850 Client
simulator version 4.29.03 with test suite version 3.29.05(TP 3.1) and UniCA 61850 analyzer version 5.31.00. This document has
been issued for information purposes only, and the original paper copy of the KERI report: 2018TS01615 will prevail.

The test has been carried out an one single specimen of the product as referred above and submitted to KERI by LSIS Co., Ltd.
The manufacturer's production process has not been assessed. This Cedlificate does not imply that KERI has approved any
product other than the specimen tested. - -

Republic of Korea, August 8, 2018

[Ty

Executive Director Technical Manager
Power Apparatus Testing and Evaluation Division

. Level A~ Independent Tester with certified 1SO 17025 Quality System

K ' R I 111, Hanggaul-ro, Sangnok-gu, Ansan, Gyeonggi-do Page 1/2
) - Tel: +82-31-8040-4421 Fax: +82-31-8040-4439 sql@kerire.kr DF-A-39/01/04
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NERI

Applicable Test Procedures from the UCA International Users Group Device Test Procedures version 3.1

Conformance Block Mandatory Conditional
1: Basic Exchange Ass1, Ass2, Ass3, AssN2, AssN4, AssN5 AssN3

Srv1, Srv2, Srv3, Srv4, Srv5, SrvN1abed, SrvN4 | SrvB, Srv7, SrvB, Srvg, Srv10, SrvN1e,
SrvN1f, SrvN2, SrwN3

2: Data Sets Dset1, Dset10a, DsetN1ae

2+ Data Sets Definition Dset2, Dset3, Dsetd, Dset5, Dset§, Dset7, DsetN15a, DsetM15b
Dset8, Dset9 i

DsetN1cd, DsetN2, DsetN3, DsetN4, DsetNS,
DsetNG, DsetN7, DsetNB, DsetNS, DsetN10,
DsetN11, DsetN12, DsetN13, DsetN14

4: Setting Group Selection Sg1, SgN1a, Sg3

5: Unbuffered Reporting Rp1, Rp2, Rp3, Rp4, Rp9, RpN1, RpN2, RpN3, Rp5, Rp6, Rp7, Rp8, Rp10, Rp11,
RpN4, RpN8 Rp12, RpN5

6: Buffered Reporting Br1, Br2, Br3, Br4, Br9, Br20, Br21, Br22, Br25s, Br5, Bré, Br7, Brg, Br10, Br11, Br12
Br26, Br27, Br28
BrN1, BrNZ, BrN3, BriN4, BrNS, BrNg

9a: GOOSE publish Gop2, Gop3, Gop4, Gop9, Gop10a Gop1, Gop6, Gop7, Gop10b, GopN1

9b: GOOSE subscribe Gos1a, Gos2, Gos3, GosN1, GosN2, Gos1b, Gos4

GosN3, GosN4, GosN5, GosN6

12a: Direct control CtiN3 Cti2, Cti7, CtiN11
DOns1 DOns3

12b: SBO control CtIN1, CtIN2, CtIN3, CtiNg, Cti2, Cti3, Cti7, CtiN11
SBOns2

12c: Enhanced Direct control CtiN3 Ctl2, Cti7, CtINg, CtiN11
DQes2, DOes5

12d: Enhanced SBO control CtiN1, CtIN2, CtIN3, CtiN4, CtIN9 Cti2, Cti3, Cti7, CtiN11
5BOes1, SBOes2, SBOes3

13: Time sync Tm1, Tm2 TmN1, TmN2

14: File transfer Ft1, Fi2ab, Ft4, FtN1ab

All cﬂnﬂgwaamﬁleamr data model tests have been successfully performed for the product variants using the same -
comrﬁuniﬁat,icn hardware and software version: E :
- G:PMEEE}—FFeeder Motor and Dispersed Generation Pratectionand Control Relay
= GIPAM30N00=T Ti'.a.mformer Protection and Control Relay

K ‘ER I 111, Hanggaul-ro, Sangnok-gu, Ansan, Gyeonggi-do Page 2/2
= Tel: +82-31-8040-4421 Fax: +82-31-8040-4439 sql@keri.re.kr DF-A-39/01/04
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Certifications

KERS
UCA

Infemational
Users Group

IEC 61850 Certificate Level A'

Ref. No: 2018TS01647
Issued to: For the server product.
LSIS Co., Ltd. GIPAM3000
LS Tower, 127 LS-RO, DONGAN-GU, ANYANG-SI, Multifunctional Protection Relay
GYEONGGI-DO, Republic of Korea Firmware version 1.00

lssuéﬁ by:
Korea Electrotechnology Research Institute
111, Hanggaul-ro, Sangnok-gu, Ansan-si, Gyeonggi-do, 156588, Republic of Korea

The server product has not been shown to be non-conforming to:

IEC 61850 Edition 2 Parts 6, 7-1, 7-2, 7-3, 7-4 and 8-1

Communication networks and systems for power utility automation.

The conformance test has been performed aocordlng to IEC 61850-10 Edition 2, the UCA International Users Group Edition 2
Server Test Procedures version 1.0 with TPCL? version 1.2.6 with product's protocol, model and technical issue implementation
conformance statements: "Protocol Implementation Conformance Statement for the IEC 61850 interface in GIPAM3000, v1.00",
“Model Implementation Conformance Statement for the IEC 61850 interface in GIPAM3000, v1.00", “TISSUES fmplementah‘on
Conformance Statement for the IEC 61850 interface in GIPAM3000, v1.00" and preduct’s extra information for testing: “Protocol
Implementation eXtra Information for Testing (PIXIT) for the IEC 61850 interface in GIPAM3000, v1.00".

The following IEC 61850 conformance blocks are tested with a positive result (number of relevant and executed test cases /
total number of test cases) :

1 Basic Exchange (23/28) 9a GOOSE Publish {10/13)

2 Data Sets (4/T) 9b GOOSE Subscribe (13/14)

2+ Data Set Definition (24/24) 12a  Direct Control (9/18)

4  Setting Group Selection (4/4) 12b  SBO Control (16/27)

5  Unbuffered Reports (21/21) 12¢c  Enhanced Direct Control (11/20)

6 Buffered Reports (28/30) 12d  Enhanced SBO Control (17/28)
13 Time Synchronization (4/7)
14 File Transfer (5/8)

This Certificate includes a summary of the test results as carried out at KERI in Republic of Korea with UniCA 61850 Client
simulator version 4.29.03 with test suite Ed2 3.28.05(TPCL 1.2.6) and UniCA 61850 analyzer version 5.31.00. This document
has been issued for information purposes only, and the ongmal paper copy of the KERI report: 2018TS01647 will prevail.

The test has been carried out on one single specimen of the product as referred above and submitted to KERI by LSIS Co,, Ltd.
The manufacturer's production process has not been assessed. This Certificate does not imply that KERI has approvad any
product other than the specimen tested

Republic of Ku_re‘a, 'Augus! 10, 2018

5. J. Park S. P. Ahn

Executive Director Technical Manager

Power Apparatus Testing and Evaluation Division

! Level A~ Independent Tester with certified ISO 17025 Quality System

: TPCL - Test procedures change list
: 111, Hanggaul-ro, Sangnok-gu, Ansan, Gyeonggi-do Page 1/2
i Tel: +82-31-8040-4421 Fax: +82-31-8040-4439 sgl@keri.re.kr DF-A-39/04/03
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Digital Integrated Protection & Monitoring Equipment

UCA

Users Group

Applicable Test Procedures from the UCA International Users Group Edition 2 Server Test Procedures

version 1.0 with TPCL version 1.2.6

Conformance Block

Mandatory

Conditional

1: Basic Exchange

sAss1, sAss2, sAss3, sAssN2, sAssN3,
sAssN4, sAssN5, sSrv1, sSmv2, sSrva, sSrvd,
sSrv5, sSrvN1abced, sSrvN4

sSrv6, sSrv8, sSrv8, sSrv10, sSrv12
sSrvN1e, sSryN1f, sSrwN2, sSrvN3

2: Data Sets

sDs1, sDs10a, sDsN1ae

sDs15

2+: Data Sets Definition

sDs2, sDs3, sDs4, sDs5, sDs6, sDs7, sDs8,
sDs9, sDs11,8D0s13, sDs14, sDsN1ed,
sDsN2, sDsN3, sDsN4, sDsN5, sDsNG,
sDsN7, sDsN8, sDsN9, sDsN10

sDs12, sDsN11, sDsN12

4; Setting Group Selection

sSg1, sSg3, sSgN1

sSgi1

5: Unbuffered Reporting

sRp1, sRp2, sRp3, sRp4, sRp5, sRp9, sRp14,

sRp15, sRpN1, sRpN2, sRpN3, sRpN4,
sRpN8

sRp6, sRp7, sRp8, sRp10, sRp11,
sRp12, sRp13, sRpN5

6: Buffered Reporting

sBr1, sBr2, sBr3, sBr4, sBr5, sBr9, sBr14,
sBr15, sBr20 sBr21, sBr22, sBr25. sBr26,
sBr27, sBr28, sBrN1, sBriN2, sBrN3, sBriN4,
sBrN5, sBrN8

sBré, sBr7, sBrg, sBr10, sBr11, sBr12,
sBr13

9a: GOOSE publish

sGop2a, sGop3, sGop4, sGop9, sGop10,
sGop11

sGop1, sGop6, sGop7 sGopN1

9b: GOOSE subscribe

sGos1, sGos2, sGos3, sGop5, sGopba,
sGop7, sGosN1, sGosN2, sGosN3, sGosN4,
sGosN5, sGosNG

sGos4

12a: Direct control

sCti5, sCti10, sDOns1, sDOns2

sCti2, sCti7, sCti13, sCti15, sCti16

12b: SBO control sCti5, sCtig, sCti9, sCH10, sCti11, sCti25, sCti2, sCti4, sCti6, sCti7, sCtl15,
sSBOns1, sSBOns2, sSBOns6 sCtl16, sCti27
12c: Enhanced Direct control sCti5, sCti10, sDOes1, sDOes2 sCti2, sCHI7, sCti13, sCti14, sCtI15,
sCti18, sCti26

12d: Enhanced SBO control

sCti5, sCti8, sCt19, sCt10, sCtl11, sCti25,
sSBOes1, sSBOes2, sSBOes6, sSBOes8

sCti2, sCti4, sCti6, sCti7, sCti15,
sCti16, sCti26

13: Time sync

sTm1, sTm2, sTmN1

sTmh2

14: File transfer

sFt1, sFt2ab, sFt4, sFt5, sFtN1ab

All configuration file and data model tests have been sie
munication hardware and software version: —
- GIPAM3000-F Feeder, Motor and Dispersed Generation Protection and Control Relay

COmPALRIE

- GIPAM3000-T Transformer Protection and Control Relay

cessfully performed for the product variati_ts using the same

KE£R]

111, Hanggaul-ro, Sangnok-gu, Ansan, Gyeonggi-do
Tel: +82-31-8040-4421 Fax: +82-31-8040-4439 sgl@keri.re kr

Page 2/2
DF-A-39/04/03
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Digital Integrated Protection & Monitoring Equipment

GIPAM2200

Digital Integrated Protection & Monitoring Equipment

« Variety of Protection Functions per Protection Use

« EVENT & FAULT RECORDING

« TRIP LOGIC & SEQUENCE

« Select Before Operating (SBO) & Check Before Operating (CBO) functions
+ VECTOR DIAGRAM

« Time Characteristic Curve

« TRIP CIRCUIT SUPERVISION (TCS) & TRIP RELAY SUPERVISION (TRS)
« Sequence of Event (SOE) functions

« PT (VT) FAILURE

« ANALOG INPUT (Option)

+ CIRCUIT BREAKER FAILURE (CBF)

+ Wide Range of Communication Compatibilities

« Convenient GIPAMZ2200 Setting
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GIPAM2200 is a multi-function digital power protection surveillance device featuring a wide variety of
protection elements and measurement elements for fault surveillance,
protection and comprehensive monitoring of receiving and distribution panels.

GIPAM2200 series can be used forincoming, feeder and high-voltage motor and transformer protection.

GIPAM2200 i

Overcurrent protection function includes protection elements of overcurrent,
ground fault overcurrent, selective ground fault, directional ground fault,
reverse phase overcurrent protection elements for each phase and neutral
points with time and instantaneous elements. It also features differential ratio
and ground fault differential relay elements for a transformer’s protection by
allowing 2 wiring transformer protection.

GIPAM2200 can also configure logic with an easy-to-use PLC program for 1/0
contacts allowing it to be applied to various sequences, and it also allows the
system to be easily configured to the specific use designated by the user.

GIPAM2200 supports various monitoring and measurement functions, and it is
capable of storing 800 recent events, 200 faults and up to 64 cycles of fault
waveform data allowing convenient accident analysis. It also performs self-
diagnosis even during operation, and generates an alarm upon detecting a
fault.

GIPAM2200 features an IrDA (infrared) serial port for computer connections, as
well as port for optical communication (optic) and RS485 with upper systems,
and supports DNP3.0 and MODBUS protocols which are the most commonly
used protocols in the industrial power field.

Through the operation program for PC interface, the user will be able to setup
and check various functions the protection element and monitoring the
product supports.
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Optimized protection, quick accident analysis and minimized maintenance,
preventive control and accident based on influence that spreads through improved

protection diagnosis and protection relay reliability 00 0000000000000000 &

J

:

PTF

PT(VT) Failure

Trip Circuit Supervision &
Trip Relay Supervision

Select Before Operating (SB0O) & Trip Circuit Supervision (TCS) &

Check Before Operating (CBO) Trip Relay Supervision (TRS) Circuit Breaker Failure (CBF)
Control after selecting an item prior Circuit breaker trip circuit surveillance (TCS) Circuit breaker failure outputs
to executing the control command Relay trip contact surveillance (TRS) upper level circuit breaker output

Prevention of the accident’s influence

Improved reliability and security
spreading (protection collaboration)

for all circuit breaker controls
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Select Before Operating &
Check Before Operating

- il

|

1

PT(VT) Failure (PTF)

Prevent unnecessary system blocking

by detecting secondary PT fuse opening
(differentiation with abnormal system voltage)

LSELEC TRIC 8 7



Features

Variety of Protection Functions per Protection Use

Prevent unnecessary system blocking by detecting secondary PT fuse opening

(differentiation with abnormal system voltage)

Overcurrent relay: 50/51

Ground overcurrent relay: 50/51N
Negative sequence overcurrent relay: 46
Undervoltage relay: 27

Overvoltage relay: 59

Ground overvoltage relay: 64

Negative sequence overvoltage relay: 47
Sensitive directional ground relay: 67G
Directional reactive power relay: 32Q
Over frequency relay: 810

Ratio frequency relay: 81R
Synchronizing-check relay: 25

EVENT & FAULT RECORDING

Directional ground relay: 67N
Thermal overload relay: 49
Stall/Locked rotor relay: 48/51LR
Under current relay: 37

Notching or jogging relay: 66

Ratio differential relay: 87T-P
Ground ratio differential relay: 87T-G
Directional active power relay: 32P
Under current relay: 37P

Under frequency relay: 81U
Directional overcurrent relay: 67P
Directional overcurrent ground relay: 67N

GIPAM2200 can save up to 800 events such as relay operation, circuit breaker operation, contact operation, control history and auto-inspection
results. If a fault occurs in the cable or load side, GIPAM2200 will save up to 200 fault details including cause of fault, fault voltage and fault current.
Itis also able to record up to 64 cycles of fault details of thewaveforms, and the number of recordings can be adjusted according to the frequency
division.

Accident waveform can be saved as a Comtrade (IEEE) file format for subsequent waveform analysis or can be used in Fault Simulation.

55| [Faun o Uiz =
= - fods Famge Phase Rem
ez | [ =ee | close | ’ — - e s | e
range: [16 cyeke =] Yrange! [ T
Clewr | [ opee ] | T Close

WM | RELAT I VALV ¥h Y Yo WZy1a b 1c o (2
1 ™E, 10.000 0.006 3.000 0.000 ¢.000 / 14,923 0.030 0,000 0.0,
2 THR, 0.000 0.000 3.000 0.000 0000 / 0.000 0.00F T5.073 0.0...
3 THR, 10.000 0.000 2,000 0.000 0000 / 0,000 0003 559.873 0.0...
4 THR, 0,000 0.000 2000 0.000 0000 / 0,000 0003 20.000 0.0...
5 THE, 10,000 0.000 0,000 0,000 0000 / 0,000 0000 34 979 0.0...
& ™A, 10,000 0.000 2000 0.000 0.000 / 0.000 0.000 79.031 0.0,
7 THR, 0.000 0.000 2000 0.000 0000 / 0.000 0.000 59,916 0.0...
& THR, 0,000 0.000 2000 0.000 0000 / 0.000 0000 19.958 0.0..,

THR, 0,000 0000 0000 0,000 0000 / 0.000 0003 34 937 0.0...
aun THE, 10,000 0.000 3000 0,000 0.000 / 0.000 79 532 0,000 0.0,
u THR, 0,000 0.000 2000 0.000 G000/ D.000 59,430 ©.000 0.0,
iz THR, 0.000 0.000 2000 0.000 G000 / 0.000 19543 0.000 0.0...
13 THR, 0.000 0.000 2,000 0.000 0000 / D.000 14 562 0.000 0.0...
14 THR, 10.000 0.000 .000 0.000 0.000 / 79,847 0.000 0.000 0.0...
as ™R, 0.000 0.00G §.000 0.000 G400 / 0,000 19347 0.000 0.0,
is T™HR, 0.000 0.000 2,000 D.000 G000 / 0,000 15 004 0.000 0.0
i THR, 0.000 0.000 0,000 0,000 0000 / 59,864 0.000 0.000 0.0...

18 THR, 0,000 0.000 0000 0.000 0.000 / 59,621 0.000 0,000 0.0,
18 THR, 0000 0.000 0. 000 (2,008 / 19940 0.600 0.000 0.0,
000 6006/ 14,923 0.600 0.000.0.0.

Generate COMTRADE farmat
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Digital Integrated Protection & Monitoring Equipment

TRIP LOGIC & SEQUENCE

Operation signals of all 1/0 contacts and relay elements of
GIPAM2200 series, including the trip relay, can be operated
according to a user-created logic. Logic can be configured easily
through the PC operation program included allowing it to be used
invarious sequences.

- -

H l ¥
L

Select Before Operating (SBO) &
Check Before Operating (CBO) functions

This function executes control commands only after selecting a
control point and confirming a normal response from the selected
point for greater control reliability and security. GIPAM2200 applies
SBO/CBO functions on the power contact for CB control. The
selected control point will wait for a control execution command
for 5 seconds after responding, and if an execution command is not
delivered within 5 seconds, it returns to its previous state, and if an
execution command is delivered properly within 5 seconds, only
then it will execute the control operation.

VECTOR DIAGRAM

GIPAM2200 displays a Vector Diagram of the system voltage,
current and phase through the operation program for PC interface.
With this information, the user can visually identify the electric
energy allowing easy identification of the system status.

Vot Nea-c
L2 Ne-le
URRENT
o m
o4z 11.0%
w
191,67 191971
s m
SE =om

Time Characteristic Curve

GIPAM2200 uses the operation program for PC interface to correct
individual relay elements and generate a time characteristic curve of
the setting values. As it displays the graph immediately, it is easier to
configure protection relay elements and configure protection
collaboration between systems.

opfme - 300.000

 High s ks > 3200
opfime | 0040

THO : s -3 10.00
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TRIP CIRCUIT SUPERVISION (TCS) &
TRIP RELAY SUPERVISION (TRS)

GIPAM2200 supplies fine currents to the trip circuit, which consists
of circuit breaker trip coil, control power and trip relay, and checks it
every 1 hour to determine faults in the trip circuit. In addition, by
configuring the trip relay as 2 pole serial connection rather than a 1
pole independent structure to operate fixed cycle or contact when
necessary for auto inspection of the trip relay without operating the
circuit breaker. Results of the auto inspection are then recorded as
Events, and it is able to prevent accidents in advance as a contact is
outputted when and where a fault occurs.

TCS f [
detectin i
breaker | }
|
TRS j 4
detecting

0B _OFF1 _(f

*During normal conditions, each end of the CBOFF generates approximately 40KQ, so
connecting it with an external device may cause voltage to be distributed resulting the external
device to not operate properly.

—
i
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Features

Sequence of Event (SOE) Function

When an event, such as an alarm due to internal relay operation,
circuit breaker operation, self-diagnosis result, occurs, GIPAM2200
records the event every 1ms in sequential order to enable
troubleshooting and checking of operation. The SOE function can
save up to 800 events, including recently recorded events, and
details of each event can be viewed from the “EVENT LIST” of the
“EVENT/FAULT REC” menu. The records can also be saved as a file
in GIPAM Manager (more than 800 items can be managed).

PT (VT) FAILURE

As the system is capable of generating alarm message and
outputting logic by detecting opening (melt down) of secondary PT
fuse, it is possible to prevent the blocking caused by the operation
of relay elements such as UVR and NSOVR. It does not operate at
low voltage or interruption conditions, and it determines PT fuse
opening by comparing the current, voltage and circuit breaker
status. The user can set up a trip block to prevent tripping and can
generate alarm signals with DO output. This system restores itself
once the PT fuseis replaced.

ANALOG INPUT (Option)

GIPAM2200 allows 4-point analog contact input which allows it to
measure a variety of analog data including internal temperature of
receiving/distributing panels, transformer temperature, motor
interior stator and bearing temperature, rectification-based AC/DC
voltage and current measurement.

-AlInput Range: DC4~20mA

-Number of Contacts: 4 Point

- Display Method: User Define

-Accuracy: 0.2% at Full scale

CIRCUIT BREAKER FAILURE(CBF)

When the circuit breaker or trip circuit fault occurs causing the
circuit breaker not operate despite a trip signal output, GIPAM2200
uses a breaker failure function to trip the upper circuit breaker and
protect the system. In addition to the trip signal if a fault occurs
during CB close/open control, an alarm can be generated.

r 7
———>E52]—‘ Breaker Failure Protection Logic |

I |
CBFTrip | i
Protective L e N iTrEJ
Relay Trip . i CBF

90

Wide Range of Communication Compatibilities

GIPAM2200 supports RS485/422 and Fiber Optic communications
and supports DNP3.0 and MODBUS protocols that allow easy
application in various systems in the industrial field. It also supports
Ethernet based communication with the use of a protocol
converter, which enable high-speed data transfer as well as duplex
communication for a differentiated system establishment. The
system also features an IrDA (infrared) port that enables easy
upload/download with a PC.

Convenient GIPAM2200 Setting

The operation program for PC interface that is provided for
GIPAM2200 setting (GIPAM Manager) allows the user to easily check
and setup functions of GIPAM2200 including all relay settings. After
configuring individual parameters from a PC, user needs to
download the setting to GIPAM 2000 series through the front
communication port (IrDA) to apply. As it is capable of
downloading/uploading data, it is very easy to perform
maintenance as well.
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Functional Block Diagram

Digital Integrated Protection & Monitoring Equipment

q (o (s Xemeon}res

GIPAM2200 FN/FZ

KEPCO 22.9kV Bus

KEPCO system

Customer System

i
of
®-

Incomming

— EEEEEE
g 90000

]

GIPAM2200 DG

Synchronizer, Inducer,
Dispersed Generation, etc.
(L0 MVA or less generator)

Transformer
GIPAM2200 T
< D e
GIPAM2200 FN/FZ GIPAM2200 FN/FZ
A /
Feeder Motor
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Function & Rating

Protection Function

Protection Use

Incoming
Feeder
Motor

Distributed
Generation

Interconnection

Generator

Transformer

Type

GIPAM2200 FN

GIPAM2200 FZ

GIPAM2200 DG

GIPAM22001G

GIPAM2200 T1

GIPAM2200 T2

GIPAM2200 T3

Protection Element

“OCR (50/51)
UVR (27)
‘NSOVR (47)
48/51LR

“OCR (50/51)
UVR (27)
“NSOVR (47)
“48/51LR
-OCR (50/51)
-OVR (59)
-DPR (32P)
-UFR (81U)
“OCR (50/51)
-OVR (59)

‘DPR (32P)

-UFR (81U)

-DFR (87T-P)
-OCR-2 (50/51)
-OVGR (64) Note 3)
-DFR (87T-P)
-OCR-2 (50/51)
-OVGR (64) Note 3)
‘DFR (87T-P)
-OCR-2 (50/51)
‘OVGR (64) Note 3)

“OCGR (50/51N)
‘OVR (59)
‘NSOCR (46)
-UCR (37)

‘SGR (67G)
‘OVR (59)
“NSOCR (46)
-UCR(37)

-OCGR (50/51N)
“UPR(37P)

-OFR (810)
‘DOCR (67P)
“OCGR (50/51N)
‘NSOCR (46)
-UPR(37P)

-OFR (810)

-DFR (87T-G)
-OCGR-1 (50/51N)
‘DGR-1 (67N Note4)
‘DFR (87T-G)
“OCGR-1 (50/51N)
-SGR-2 (676G)
‘DFR (87T-G)
“OCGR-2 (50/51N)
-SGR-1 (676G)

Note) 1. Models are differentiated according to ground fault system. Please take caution when selecting a model (refer to the Designation System).
2. Lock-out (86) element can be configured with logic.
3.0VGRis not connected to CB_OFF (Trip Circuit) (edit logic, if necessary)
4.DGRis identical to DOCGR

Measurement

Type

GIPAM 2200FN/FZ
GIPAM 2200 1G
GIPAM 2200DG

GIPAM 2200T

Item
Voltage (V)
Voltage Reverse phase voltage (V2)
Zero phase voltage (Vo)
Current (A)
Current Reverse phase current (12)
Zero phase current (I0)
Active power (W)
Power
Reactive power (Var)
Active energy (WH)
Energy .
Reactive energy (VARH)
Frequency
Power Factor (PF)
Current (A)
Current Reverse phase current (12)
Zero phase current (Io)
Zero phase voltage (Vo)

Differential Current (Id)

Inhibitory Current (Ir)

Zero phase Differential Current (lod)

Zero phase Inhibitory Current (lor)

Range
0.0V ~999.99kv
0.0V ~999.99kv
0.0V ~999.99v
0.0A~999.99kA
0.0A~999.99kA
0.0A~999.9A
0.00W ~999.99MW
0.00Var ~999.99MVar
0.00Wh ~9999.999MWh
0.00Varh ~9999.999MVarh
45~65Hz
-1.000~ 1.000
0.0A~999.99kA
0.0A~999.99kA
0.0A~999.9A
0.0V ~999.99v

Note) The minimum measured voltage input is 2% (2.2V) and the minimum measured currentinput is 1% (0.05A).

92

Accuracy(%)
+0.5%

+0.5%

+1.0%
+1.0%
+1.0%
+1.0%
+0.5%
+1.0%
+0.5%

‘DGR (67N) Nete 4)
-OVGR (64) Nete 3)
“THR (49)
‘NCH (66)

-OVGR (646) Note 3)
“THR (49)
‘NCH (66)

UVR (27)

‘DQR (32Q)
-DOCGR (67N)
-ROCOF (df/dt, 81R)

“UVR (27)

THR (49)

‘DQR (32Q)
“SYNC Check (25)

-OCR-1 (50/51)
-OCGR-2 (50/51N)
-DGR-2 (67N) Note )
-OCR-1 (50/51)
‘DGR-1 (67N) Note )

‘OCR-1(50/51)
-DGR-2 (67N) Note 4)

Remarks
Linevoltage, Phase voltage

Vo, Vo_max

Each phase current
lo(In), lo(In)_max
Forward, Reverse

Forward, Reverse
cos, Lead () / Lag (+)
Each phase current

lo(In), lo(In)_max
0,Vo_max



Digital Integrated Protection & Monitoring Equipment

Ratings
Type
Wiring
Frequency
PT
Voltage
GPT
cT
Current
Rating 2T
Power
Power consumption
Burden
Input contact for general
fortrip
Output contact
foralarm

Insulation Resistance
Insulation Voltage

Lightning impulse voltage
Current circuit

Overload withstand
Voltage circuit

Fast Transient Disturbance

Electrostatic Discharge(ESD)

Operation
Temperature
Storage

Humidity

Altitude

Environment

Applied Standards

Dimension (WXHXD)

Weight

Communication

Specification

1P3W, 3P3W, 3P4W
60Hz

110V

190,190/ 3V

5A
200/1.5mA

AC/DC110V,125V

30W or less: Stanby
T0W or less : Operation

0.5VAorless: PT
1.0VAorless:CT

Digital Input AC/DC 110V, 125V

Rated Capacity: AC 250V 16A/DC 30V 16A, Resistive Load
Opening Capacity: AC4000VA, DC 480W

Closed Capacity: AC 250V 5A/DC 30V 5A, Resistive Load
Opening Capacity: AC 1250VA, DC 150W

DC 500V 10MQ or more
AC 2KV(1kV)/Lmin
AC 5kV(3kV) or more, 1.2x50ps standard waveform supplied

Withstand 2 times of rated current for 3 hours.
Withstand 20 times of rated current for 2 seconds.

Withstand 1.15 times of rated voltage for 3 hours.
4KV: power input

2kV: otherinput

1kV:analoginput

8KV : Airr, 6kV : Contact

-10°C~55°C

-25°C~70°C

RH 80% or less (non-condensing)

1,000morless

Aplace not subject to abnormal vibration and shock.
Aplace where the surrounding air pollution is not remarkable.

IEC 60255, IEC 61000-4, KEMC 1120

237X285X223mm

7.8kg

RS485 : Modbus, DNP3.0
Ethernet FE(Fiber Optic) : Modbus, DNP3.0

LSELEC TRIC 9 3




Appearance

94

GIPAM 2200FZ ‘

Status LED
Power
Comm(Tx)

Diag/Err
Pick-up/Trip

Direction Key

Trip Assign
LED 11EA

IrDA(infrared) Port

<Front View>

cl FUNCTION
AL Select DGR or OCGR from ground system options

’RESET\\‘ Return Trip
/ LED display after accident, Restore LCD message

ESC
QSC " Cancel selected item, cancel setting change
- Move to upper menu

ener) ETER
Select item, confirm setting

Remote / Local <Draw-out Type>
R/L |
/ Green LED-Remote/Red LED-Local

20X4 Text LCD

Draw-out Handle

Function Key
FUNC
RESET

ESC

ENTER

CB CLOSE/OPEN
CC CLOSE/OPEN
Operation Key

Remote/Local
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Operation & Setting
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Operation & Setting
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Digital Integrated Protection & Monitoring Equipment

MMI Interface

GIPAM2200 series is able to setup various relay elements using the text LCD and control key on the front panel, and it features menus such as
SYSTEM Configuration and SYSTEM Information which is capable of measurement display, fault and event data logging, DI/DO monitoring,
PT/CT ratio setup, wiring method and communication setting, and other product information display.

Top Measurement Menu
Vab:0.0 la:0.0
Vbc:0.0 1b:0.0
Vca:0.0 lc:0.0

P 0.000W

@ o @ | | AutoRetum after 10 minutes

OCR INST <HIGH>
ON/OFF SEL < ON >

.RELAY SETTING
.MEASUREMENT
.EVENT/FAULT REC.
.DI/DO STATUS 1/2

) <>

I>>> : 1.0 In

ENTER

m
2
=
m
3

1/2

H@ <>

G

)
)

5.PT/CT SETTING (esc 5.0 10VGR (64) (=) fOCR  T/DLY < SI >
6.SYSTEM CONFIG 6.0 INSOVR(47) 1= HEE 0.10 In
7.SYSTEM INFO. 7.0 INSOCR(46) T/L : 0.05
2/2 8.1 ITHR (49) 2/3 Td : 0.00 8 2/2
1S/L(48/51LR)
1UCR(37)
A INCH(66)
\Y4 3/3

.RELAY SETTING A . VOL TAGE A LINE VOLTAGE
.MEASUREMENT v .CURRENT v | ven 000V
.EVENT/FAULT REC. . PHASE Vbe : 000V
.DI/DO STATUS 1/2§ @ [ 4.POWERT o B Vca .000V_ 1/2

5.PT/CT SETTING () | 5.ENERGY () Vo / V2

6.SYSTEM CONFIG 6.PF/FREQ/ THERMAL ~ fvo : 0.000v
7.SYSTEM INFO. 7.ANALOG INPUT Vo_m :  0.000V
2/2 8.CLEAT CMD 272 V2 [ 1:[ 11 lol.[olololv [ 12/
A
\Y

1.RELAY SETTING A [L1.EVENT LIST 147§ A 1 EVENT FAULT
2.MEASUREMENT  [P2.FAULT LIST el < 20/03].| [0[s]. | [2/9].
»3.EVENT/FAULT REC. 3.EVENT CLEAR 2(3[:[1[2]:(2[1]./95]7
4.D1/DO _STATUS 1/2 4.FAULT CLEAR e BPRESS LEFT/RIGHT KEY
.PT/CT SETTING (m) (ae) -
.SYSTEM CONF IG ~ JUVR-abc

.SYSTEM INFO.

2/2

1 FAULT VALUE

Va : 0.000V
Vb : 0.000V
Ve : 0.000V

lﬁf;:il_esc:17?n: 97



Communication

GIPAM2200 uses universal RS485 communication which is capable of transferring data at 38.4kbps,
with the features like RS-485 and fiber optic ports and supports DNP3.0 and MODBUS protocols.

1) Supported Protocol
DNP3.0, MODBUS

2) RS-485 Communication
« Operation Mode: Differential
« Communication Range: max. 1.2Km
- Communication Cable: Universal RS-485 Shielded twist 2-Pair cable
« Communication Speed: 9600bps ~ 38.4kbps
« Transfer Method: Half-Duplex
- +Max. I/0 Voltage: -7V ~ +12V

3) Fiber/Optic Communication (Optical Transceiver specification)
« Wave Length: 820nm
« Fiber Size: 50/125,62.5/125, 100/140um
« Optic Connector Type: ST Type
« Optic Link Distance : 4km (may vary according to data rate)
(Data bit rate of GIPAM 2000: 9600bps-230.4kbps)
« Transceiver Specification: 500m (175Mbps) ~ 2.7km (20Mbps)

Communication Reset Switch & Communication

Terminal Block 1

b
b

« Fiber: Multi Mode Cable Terminal Block2 ———+—

| 2 &
o<« ¢ 2 @
& o ¢ »
& < g B
. ) & & o B @
Communication Terminal & = . 2 B
T s &
) ) . (TRNT] o e e &
Note) For more information about communication protocols, please contact the manufacturer. R L1 o &
@ @ | Reout (@) | B &
] ) g g Txout g g
Fiber Optic Port oo > B &
& & Rxin ; B B
1 ! Txin | s |

I/O Terminal T

<Rear View>

98




Operation Characteristics

Digital Integrated Protection & Monitoring Equipment

GIPAM2200 F
Protection Operating part Setting Range
Low set
Instanta OFF, 1.0~32.0In/0.1In
OCR neous  High set
(50/51) .
Time delay OFF,0.10~10.00In/0.01In
Instanta Low set
T]QOES OFF, 0.1~8.0In/0.02In
OCGR High set
(50/51N)
) Timedelay OFF,0.02~2.00In/0.01In
Time Low set
NSOVR(47) i OFF,0.1~1.0Vn/0.1Vn
delay High set
UVR(27) Timedelay OFF, 0.02 ~ 1.00Vn/0.01Vn
Time Low set
OVR(59) . OFF, 0.8~1.6Vn/0.01Vn
delay High set
Instantaneous OFF, 11~80Vv/1V
Note3)
OVGR(64)
Time delay OFF, 11 ~80Vv/1V
Instantaneous OFF,0.1~1.0In/0.02In
NSOCR(46)
Time delay OFF,0.1~1.0In/0.01In
Grounded OFF,0.9~6mA/0.1mA
Zero phase (lon=1.5mA)
current | Non- OFF, 0.02~2.00lon/
. grounded 0.01lon(lon=5A)
SGR(67G) Time 5 h 11~80/1V
DGR(67N dela erophase AL~
67N) y voltage  (Von=190V,190/y 3V)
Reference
sensitivity = 0°~90°/5°
Phase angle
Hot
THR(49) 0.2~1.2In/0.01In
Cold
Stall Current. OFF,0.2~10.00In/0.01In
Stall/Lock Time
(48/51LR) delay
Lock Current  OFF,0.2~10.00In/0.01In
UCR(37) Time delay OFF,0.1~0.9In/0.02In
Starts Number
Base Time
NCH(66) Time between starts Block
Restart Block

Residual Thermal

Note) 1. *Operating Delay Time Setting: 0.00~10.00s/0.01s (only applied on inverse time)
2. If nominal operation time is less than 40ms during inverse time, it receives definite time properties (IDMT)
3.0VGRis not connected to CB_OFF (Trip Circuit) (use edit logic, if necessary)

Operating time Characteristics
Setting Curves
Low: 0.05~300.00s/0.01s R
High: 40ms or less Definite
0.05~1.20/0.01 Inverse
0.05~300.00s/0.01s Definite
Low: 0.05~300.00s/0.01s
High: 40ms or less .
BLOCK: OFF, Definite
0.0~60.0s/0.1s
0.05~1.20/0.01 Inverse
0.05~300.00s/0.01s Definite
0.05~10.00s/0.01s Definite
0,0.05~10.00s/0.01s Definite
0.05~10.00s/0.01s Definite
Inst, 50 ~ 250ms/5ms Definite
0.05~10.00s/0.01s Inverse
0.05~300.00s/0.01s Definite
Inst, 50 ~ 250ms/5ms Definite
0.05~1.00/0.01 Inverse
0.05~10.00s/0.01s Definite
0.05~10.00s/0.01s Definite
t=th-| [ [2-1p2
. ~ H i =th'ln|———
th: 2.0~60.0min/0.5min 12 (k-lg)?
¢ l [ 12
20~ i i =twcn|——
1¢: 2.0~60.0min/0.5min 2 (k-Ig)2
0.05~300.00s/0.01s Definite
0.05~1.00/0.01 Inverse(VI,El)
0.05~300.00s/0.01s Definite
0.1~10.0s/0.01s Definite

1~5times/1time
10~60min/1Imin
0~60min/1min
0~60min/1min
10~80%/1%

|
|

Note

DT, SI, VI, El, LI

Block: OCGR pause to prevent
malfunctioning due to
inrush current up on circuit
breaker operation

DT, SI, VI, El LI

V2=1/3 (VR +a2VS +avT)
a=1£120°,a2=1£240°

DT,SI
Von=190V or 190/y 3V

DT, SI, VI, EI, LI
Inst. (Instant): 50ms or less

Vo>Vos

lo >los

(Vo) -@(lo) < RCA+87,
@(Vo)-@(lo) = RCA-87

t:Operating time
k: multiple factor (0.8~1.2/0.05)
T: Thermal time constant

Starting time set
1.0~300s/0.1s

LSELEC TRIC 9 9



Operation Characteristics

Setting Range

Id (Pick up): 0.2~ 1.0In/0.1In
Slope 1:15~100%/1%
Slope 2:15~100%/1%

Knee Point: 1.0~20.0In/0.1In

Inrush Inhibit: ON (10 ~ 50%/1%)

GIPAM2200 T
Protection
Low set
DFR
(87T-P) OFF
High set

Note) 1. *Operating Delay Time Setting: 0.00~10.00s/0.01s (only applied on inverse time)

100

DFR
(87T-G)

Protection

OCR-1
(50/51)

OCR-2
(50/51)

OCGR-1
(50/51N)

OCGR-2
(50/51N)

Note3)

OVGR(64)

SGR(67G)
DGR(67N)

lo Elimination: ON, OFF

Zero phase
Differential
Current

Operating part

Instanta ~ LoWset

neous High set

" Time delay
Instanta  Lowset
Neous | Highset

*
Time delay

Low set
Instanta

neous )
High set

) Time delay

Instanta Low set

Neous | Highset

*

Time delay
Instantaneous
Time delay
Zero phase
current
Time
delay Zero phase
voltage
Reference
sensitivity
Phaseangle

Id (Pick up): 2.0~32.01n/0.1In

lod (Pick up): 0.05~1.00In/0.01In
Slope: 15~ 100%/1%

Setting Range

OFF,1.0~32.0In/0.1In

OFF,0.10~10.00In/0.01In

OFF, 1.0~32.0In/0.1In

OFF,0.10~10.00In/0.01In

OFF,0.1~8.0In/0.02In

OFF,0.02~2.00In/0.01In

OFF,0.1~8.0In/0.02In

OFF,0.02~2.00In/0.01In

OFF, 11~80V/1V

OFF, 11~80V/1V

Grounded (lon=15mA)
Non- OFF,0.02~2.00lon/
grounded 0.01lon(lon=5A)
11~80V/1V

(Von=190V,190//3V)

0°~90°/5°

OFF,0.9~6mA/0.1ImA

Operating time Characteristics

Inst, 0.05~ 10.00s/0.01s

40ms or less

Inst, 0.05~10.00s/0.01s

Operating time Characteristics
Setting Curves

Low: 0.05~300.00s/0.01s .
High: 40ms or less Definite
0.05~1.20/0.01 Inverse
0.05~300.00s/0.01s Definite

Low: 0.05~300.00s/0.01s .
High:40ms or less Definite
0.05~1.20/0.01 Inverse
0.05~300.00s/0.01s Definite

Low: 0.05~300.00s/0.01s .
High: 40ms or less Definite
0.05~1.20/0.01 Inverse
0.05~300.00s/0.01s Definite

Low: 0.05~300.00s/0.01s .
High: 40ms or less Definite
0.05~1.20/0.01 Inverse
0.05~300.00s/0.01s Definite
Inst, 50 ~ 250ms/5ms Definite
0.05~10.00s/0.01s Inverse
0.05~300.00s/0.01s Definite
0.05~10.00s/0.01s Definite

2. If nominal operation time is less than 40ms during inverse time, it receives definite time properties (IDMT)
3.0VGRis not connected to CB_OFF (Trip Circuit) (use edit logic, if necessary)

Note

Normal mode
Inst: 40ms or less
Inrush mode
Inst: 40ms or less

2Harmonic/A fundamental wave

Inst: 40ms or less

Note

DT, SI, VI, El, LI

DT, SI, VI, El, LI

DT, SI, VI, El, LI

DT, SI, VI, El, LI

DT, Sl
Von=190V or 190/, 3V

Vo>Vos

lo >los

@(Vo) -B(lo) < RCA+8T7,
@(Vo) -@(lo) = RCA-87



Digital Integrated Protection & Monitoring Equipment

GIPAM2200 1G

Protection

OCR
(50/51)

OCGR
(50/51N)

UVR(27)

OVR(59)

NSOCR(46)

THR(@49)

DPR(32P)

DQR(32Q)

UPR(37P)

UFR(81U)

OFR(810)

SYNC_CHK
(25

Operating part

Instanta =~ Lowset
NeoUs  High set

*
Timedelay

Low set
Instanta

neous High set

*Time delay

. Low set
Timedelay —
High set

UVR Auto Reset

Time Low set
delay High set

Instantaneous

*

Timedelay

Hot

Cold

Forward
Time | overpower

delay Reverse
overpower

Time delay

Time delay

Time delay
Low voltage Block
Time delay
Low voltage Block

Voltage
Difference

Phase
Difference
Slip
Frequency
Circuit breaker activation
time

Dead
Voltage

Setting Range

OFF, 1.0~32.0In/0.1In

OFF,0.10~10.00In/0.01In

OFF,0.1~8.0In/0.02In

OFF,0.02~2.00In/0.01In

0.2~1.0Vn/0.01Vn

Auto reset if voltage returns beyond set value

OFF, 0.8~ 1.6Vn/0.01Vn

OFF,0.1~1.0In/0.02In

OFF,0.1~1.0In/0.01In

0.2~1.2In/0.01In

OFF, 0.80~ 1.50Pn/0.01Pn

OFF, 0.01~0.50Pn/0.005Pn

OFF,0.02~1.20Qn/0.01Qn

OFF, 0.01~0.80Pn/0.005Pn

OFF, fn-10~fn/0.01Hz
0.50~0.90Vn/0.01Vn
OFF, fn ~ fn+10/0.01Hz

0.50~0.90Vn/0.01Vn

2~50v/1V

5°~45°/1°

0.01~0.5Hz/0.01Hz

0~1000ms/1Ims

OFF, 0.20~0.40Vn/0.01Vn

Note) 1. *Operating Delay Time Setting: 0.00~10.00s/0.01s (only applied on inverse time)
2. If nominal operation time is less than 40ms during inverse time, it receives definite time properties (IDMT)

Operating time Characteristics
Setting Curves
Low: 0.05~300.00s/0.01s R
High: 40ms or less Definite
0.05~1.20/0.01 Inverse
0.05~300.00s/0.01s Definite
Low: 0.05~300.00s/0.01s .
High: 40ms or less Definite
0.05~1.20/0.01 Inverse
0.05~300.00s/0.01s Definite
0.05~10.00s/0.01s
Definite
0.05~10.00s/0.01s Definite
Inst, 50 ~ 250ms/5ms Definite
0.05~1.00/0.01 Inverse
0.05~10.00s/0.01s Definite
th: 2.0 ~60.0min/0.5min
Inverse
1¢: 2.0 ~60.0min/0.5min
0.10~120.00/0.10s Definite
0.10~120.00/0.10s Definite
0.10~120.00/0.10s Definite
0.10~120.00/0.10s Definite
0.10~300.00/0.10s Definite
0.10~300.00/0.10s Definite

Note

DT, SI, VI, El, LI

DT, SI, VI, El, LI

DT,SI,VI,EL LI
Inst. (Instant): 50ms or less

Fn=60Hz

Fn=60Hz

Synchronous Allowed Voltage
0.5Vn~1.20Vn

LSE.ecrric 101



Operation Characteristics

GIPAM2200 DG

Protection

OCR
(50/51)

OCGR
(50/51N)

UVR(27)

OVR(59)

DPR(32P)

UPR(37P)
DQR(32Q)

UFR(81U)

OFR(810)

DOCR
(67P)

DOCGR
(67N)

ROCOF
(df/dt, 81R)

Note) 1. *Operating Delay Time Setting: 0.00~10.00s/0.01s (only applied on inverse time)

Instanta

Operating part

Low set

neous  High set

"Time delay

Low set

Instanta

neous .
High set

Time delay

Time Low set
delay | Highset

UVR Auto Reset

Time Low set
delay  Highset

Forward
Time  overpower

delay Reverse
overpower

Time delay
Time delay
Definite
Low voltage Block
Time delay
Low voltage Block

Instantaneous

*

Timedelay

Directional
Characteristic

DOCRBLOCK

Instantaneous

*

Time delay

Directional
Characteristic

Definite

Low voltage Block

Setting Range

OFF,1.0~32.0In/0.1In

OFF,0.10~10.00In/0.01In

OFF,0.1~8.0In/0.02In

OFF,0.02~2.00In/0.01In

OFF,0.02~1.00Vn/0.01Vn

Auto reset if voltage returns beyond set value

OFF,0.8~1.6Vn/0.01Vn

OFF,0.80~1.50Pn/0.01Pn

OFF, 0.01 ~0.50Pn/0.005Pn

OFF,0.01~0.80Pn/0.005Pn
OFF, 0.02~1.20Qn/0.01Qn
OFF, fn-10~fn/0.01Hz
0.50~0.90Vn/0.01Vn

OFF, fn ~fn+10/0.01Hz
0.50~0.90Vn/0.01Vn

OFF, 1.0~32.0/0.1In

OFF,0.1~10.0/0.01In

Characteristic Angle Setting: 0 ~ 359°/1°, Op Range: 50 ~ 90°/5°

If all voltage drops below 11V when a 3-phase short circuit
accident occurs, the voltage memorized during normal
condition (1sec) is used to determine the direction. If the DOCR

BLOCK is set to ON, the directional element becomes blocked.

OFF, 0.1~ 8.0/0.02In

OFF, 0.02 ~ 2.0/0.01In

Characteristic Angle Setting: 0 ~ 359°/1°, Op Range: 50 ~ 90°/5°

OFF, 0.1~2.0/0.1 (Hz/s)

0.50 ~0.90vn / 0.01Vn

Operating time Characteristics
Setting Curves
Low: 0.05~300.00s/0.01s .
High: 40ms or less Definite
0.05~1.20/0.01 Inverse
0.05~300.00s/0.01s Definite
Low: 0.05~300.00s/0.01s .
High: 40ms or less Definite
0.05~1.20/0.01 Inverse
0.05~300.00s/0.01s Definite
0.05~10.00s/0.01s
Definite
0.05~10.00s/0.01s Definite
0.10~120.00/0.10s Definite
0.10~120.00/0.10s Definite
0.10~120.00/0.10s Definite
0.10~120.00/0.10s Definite
0.10~300.00/0.10s
0.10~300.00/0.10s Definite
0.05 ~300.0/0.01s Definite
0.05~1.20/0.01s
0.05~300.0/0.01s Inverse
Operation Delay Time: Definite
0.0~10.0s/0.01s
Definite
0.05~1.20/0.01s
0.05~300.0/0.01s Inverse
Operation Delay Time: Definite
0.0~10.0s/0.01s
0.20 ~ 60.00/0.1s Definite

2. Ifnominal operation time s less than 40ms during inverse time, it receives definite time properties (IDMT)

3. There are two methods of detecting Vo. One is receiving GPT input and the other is the calculate PT value. The method can be selected from the menu
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Note

DT, SI, VI, El, LI

DT, SI, VI, El, LI

Fn=60Hz

Fn=60Hz

DT, SI, VI, El, LI

DT, SI, VI, EI, LI
1. GPT 3Vo: Vo due to GPT input

2.Calc3Vo:Vo due to 3-phase

voltage calculation



Characteristic Curve

Digital Integrated Protection & Monitoring Equipment

Standard Inverse Time - Sl

Operation
Time(t)
1000
'
100
10
TUVN NN
NANN
N AN N
W\ SSSst
\ \\:::: TL=12
T~~~ T~
NN S
Nl T~ TL=0.6
| \ N T TL=05
S TL=04
N\ TL=03
TL=0.2
S~
™~ TL=01
\\\\
o1 TL=0.05
1 10 100
Operation Current (Voltage)/
Correction Value
Very Inverse Time -VI
Operation
Time(t)
1000
100
10
TV NS SAN
IR WAAN QNN
IR
IAWANANNR
SRNNNNY
U RN TL=12
N AN = 1.
AN
AN
N TL=05
N TL=04
TL=0.3
N TL=02
0.1
TL=0.1
TL=0.05
0.01

100

Operation Current (Voltage)/
Correction Value

« Apply: Over-current (50/51)

t=

Ground Fault and Current (50/51N)
Ground Fault and Voltage (64)
Reverse Phase and Current (46)

0.14

7(1/15)0-02-1 xTL+C

-Time Correction Lever TL: 0.05~1.2

Ground Fault and Voltage

Reverse Phase and Current

J TL:0.05-10

-Relay Characteristic Value C: 0

-Operation Delay Time: 0.00~10.00s/0.01s

(applied only during inverse time of
Overcurrent, Ground Fault Overcurrent,
Reverse Phase Overcurrent)

« Apply: Over-current (50/51)

t=

Ground Fault and Current (50/51N)
Ground Fault and Voltage (64)
Reverse Phase and Current (46)
Locked Rotor (51LR)

13.5

Wi XL+ C

-Time Correction Lever TL: 0.05~1.2

Ground Faultand Voltage
Reverse Phase and Current ] TL:0.05~1.0 )
Locked Rotor

-Relay Characteristic Value C : 0

- Operation Delay Time: 0.00~10.00s/0.01s

(applied only during inverse time of
Overcurrent, Ground Fault Overcurrent,
Reverse Phase Overcurrent)

LSELEC TRIC 1 03



Characteristic Curve

Extremely Inverse Time - El

Operation
Time(t)
10000

1000

100

/A

Pl
7
/|

vV ///

1/

TL=12

..

TL=04
TL=0.3
TL=0.2
TL=0.1

0.01 TL=0.05

0.001
1 10 100
Operation Current (Voltage)/
Correction Value

Long Inverse Time - LI

Operation
Time(t)
10000
1
1000
100
11 WAVAN
AN \\ \\‘
\\ \\\\\
R
Ny
" \\ N NNAR
B E— TL=12
~ TL=06
TL=05
TL=0.4
TL=0.3
N
: N ™ TL=02
TL=0.1
TL=0.05
0.1
1 10 100
Operation Voltage/

Correction Value

104

« Apply: Over-current (50/51)

t=

Ground Fault and Current (50/51N)
Ground Fault and Voltage (64)
Reverse Phase and Current (46)
Locked Rotor (51LR)

80
(IIs)>-1

xTL +C

-Time Correction Lever TL: 0.05~1.2

Ground Fault and Voltage
Reverse Phase and Current } TL:0.05~1.0 )
Locked Rotor

-Relay Characteristic Value C: 0

-Operation Delay Time: 0.00~10.00s/0.01s
(applied only during inverse time of
Overcurrent, Ground Fault Overcurrent,
Reverse Phase Overcurrent)

« Apply: Over-current(50/51)

T UIs)-1

Ground Fault and Current (50/51N)
Reverse Phase and Current (46)

120

xTL+C

-Time Correction Leve TL: 0.05~1.2
(Reverse Phase and Current TL: 0.05~1.0)

-Relay Characteristic Value C: 0

-Operation Delay Time: 0.00~10.00s/0.01s
(applied only during inverse time)



Digital Integrated Protection & Monitoring Equipment

Thermal Curve

10000

1000 \ \

Cold Curve

100

Trip time(sec)

7 =60.0min

7 =60.0min

7=20.0min
7=20.0min

7=10.0min

7 =10.0min

7=5.0min

7=5.0min

Hot Curve N

N\ 7=2.0min
7=2.0min

132°

137°

10 100

Current (%, |/ Ib * 100)

Base sensitivity phase angle
45°

W 722
L/ .,

<
¥

» Vo

323°

318°
313°

« Apply : Thermal Overload Relay ((49)

I%-1p?
I2- (k- IB)2

Th=2.0 ~ 60.0min

HOT t=Th-In

12
COLD t—Tc-In m
Tc = 2.0 ~ 60.0min
Ip=0.5

Incaseof | k=1
Is=1

Ir: Load current before fault

I: Rated load current

k: Overload constant

I: Fault current

th (theating): Thermal time constant
during operation

¢ (teooling): Thermal time constant
during cooling

Cold stateis Ir=0

« Apply : Select ground Fault (67G)

Directional ground Fault (67N)

(a) /O range where pick-up actually occurs:
323°~127°

(b) 1/0 range where drop-out occurs after pick-up:

137°~313°

Vo > Vos
lo > los
RCA-87, < @(Vo)-B(lo) < RCA+8T,

3% RCA(Relay Characteristic Angel) :
Relay Characteristic Angles

LSELEC TRIC
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Characteristic Curve

Ratio Differential Curve

Id

« Apply: Transformer protection
differential ratio relay

(Differential Id = Idifferial = T —T2 | (Vector sum.)
Current)
8 Ir = Lrestraint =| 12| + |12 | (Scalar sum.)
/
Id
, ‘ sLoPE= []
/
Id>>——-—————————--——4—————-i\\\\\\\\\\\\\\\\\\\ L. . .
6 < Fault Characteristic: Transformer interior

complete fault characteristics

Fault
Characteristic /
5

Internal Fault \/y o > SLOPE 2 (I1st=1If ,12nd = 0)
Characteristic / S (0.15~1.0) ‘ .
4 7 > Id: Differential current
oo | |7 Ir: Inhibitory current
: A _ 1d>: Time differential current (Low set: 0.2~1.0)
P “ N Inhibited Area/Non-operational Area .- - . .
R 7 . 3 —=F"- 1d>>: Instantaneous differential current
7.7 Lo=t"" (High set: 2.0~32.0)
7 L7 Y =" . . .
1 L7 A Knee Point: Inflection point
. /(/ \‘ ‘ SLOPE I: Characteristic gradient 1
o = SLOPE 2: Characteristic gradien2
0 1 2 3 4 5 6 7 8 9 10 Ir
KNEE POINT (Inhibitory
(10~20) Current)
Ground Ratio Differential Curve
« Apply: Ground Fault in a Differential Relay
(87T-G)
Tod - -
jpless Tod = | 3lo—Ig| (Vector sum.)
Current) —_ -
8 Tor =| 3Io|+|Ig| (Scalar sum.)
/
Ve _ rlod
, sLopE= [ -]
L V4 or
@ulle(rislic 7
° \y . e B .
, /7 Fault Characteristic: Transformer interior complete
® L 7 fault characteristics
nternal Fault Ve
. ‘ Characteristic ‘ / (Ilst=1If , 2nd =0)
, @ﬂ ) Tod: Zero phase D|ffe|fent|al Current
s 7 s b Tor: Zero phase Inhibitory Current
V. d \\\\\\\\\\\\\\\““ : Iod>: Zero phase Time Differential Current
? I \\\\\\‘m (005 ~ ].OO)
// |t W] SLOPE : Characteristic gradient
1 \\\\\“‘\ ! Inhibited Area/Non-operational Area !
Wf/ \ \\\\\\\\\\\\\m\
L
I()d0> LLL HH\‘
0 1 2 3 4 5 6 7 8 9 10 lor

106

(zero phase Inhibitory
Current)



Digital Integrated Protection & Monitoring Equipment

Directional Element Operation Range
- SGR, DGR, DOCGR

e %Range where SGR and DGR relays pick-up occurs
RCA-87° < £Vo-Zlo < RCA+8T°

127; Base sensitivity phase angle (RCA (Operation Characteristi cangle) = 0~90/5°)
45°

132°

% Range where DOCGR relays winner pick-up occurs
RCA-OpAng < £Vo-£lo < RCA+OpAng
(RCA=0~359/1°, Op Ang=50~90/5°)

137°

\
\J
s

323°

318°
313°

+ DOCR

% Range where DOCR relays winner pick-up occurs
Vap RCA-OpAng < £Vo-Zlo <RCA+OpAng
(RCA=0~359/1°, Op Ang =50~90/5°)

VpoL .
-DOCR Polarity Based

phase OperationCurrent  Polarity Voltage

A I, Vie=Vp-V,
B I Vea=Ve—V,
Vac C I Vab=Va-Vp
o Operation Area
Inhibit Area P

LSE.ecrric 107



3P3W

— —oe————
ol —
S| /A L~ : C
‘”_‘NN l o o
9 i
g ‘w_q (/ (/
) | -L)\)\A/
74 180 73 88 |72 |87 |71 64 |63 |78 |62
102 [lo1 1 [is2 Vo2 [VT2|vT1[Vs2)
lo Is V1 Vs
DI_01 60 50

CBYENRI2Y 52a

DI_02
CBALEHI2{ 520

59
COM 01 %8

DI_03

DI_04

DI_05

DI_06

53
COM 02

—~

AC/DC 110V/125V

DO_01(OCR)

DO_02(GR)

DO_03(UVR)

DO_04(OVR)

COM 03
GIPAM2200 FN/FZ
DO_05(OVGR)
TR DO_06(NSOVR)
atings
TYPE | NCT I1st | 2nd DO_07(THR)
FN | in | - | 5A comos
FZ 10 1200mA| 1.5mA

DO_08(Stall /Lock)
DO_09
Pick-up
DO_10

Power-Fail/ Diag-Err
COM 05

LWL WILILS LILILIL) L L
o T O e Tl e B DT

108

COM TX+ TX- RX+ RX-

A B
n h

5A X r

*In case of using three winding CT as
3CT Y wiring in the 3-phase 3- wire
resistance grounding system

*Ground fault detection in case of using
ground CT in the 3-phase 3-wire
resistance grounding system

GIPAM2200 FN

Apply two CTs

85(IR1)
70(IR2)
86(1S1)
71(1S2)
87(IT1)
72(1T2)

\\}—

Apply two CTs
(open delta wiring)

ABC

76(VR1)

61(VR2)

77(VS1)

62(VS2)

78(VT2)

63(VT1)




Digital Integrated Protection & Monitoring Equipment

3P4W
GIPAM2200 FN/IG/DG

PT VR1 | 76 >
é_ VR2 I61 § H L
VR
Vst \77
% j vs2 ) 62 H g
» VT1 78

lo o JIE
B ]

v

LI

IR1 >
IR2 ] 70 H %
151 |86
J | 152 |71 H %
. 0 0 T )87
B 0 B T2 )72 H %
1 It
IN1 ) 88

L
- N2 |73 . §H§_1
v
A B C N
| | | | O\C VB1 | 79 >
‘ ‘ ‘ ‘ T§ ?_L 1 GAQH% IG Type only
1P3W
A B C N GIPAM2200 FN AN B PAM2Z00 N
°r VR1 176

IR1

85 >
ol 3

IL?%JHL
IE ]

*|fa separate CT is used at the transformer neutral point *Only FN model can use 1P3W.

LSELEC TRIC 1 09



Wiring

GIPAM2200 T1

avon

(

DI_01
CBAIEHRI2{ 522

DI_02
CBAJEHEIZE 52b
COM 01
DI_03

DI_04

DI_05

DI_06

COM 02

24

NG =
25 |
) |/~

FG 23

=

[43l]
191

AC/DC 110V/125V

R

GIPAM2200 T1

50

CB_OFF0
CB_OFF1
CB_ONO

CB_ON1

DO_01(87T-P)

DO_02(87T-G)

DO_03(OCR1)

DO_04(OCR2)

COM 03
DO_05(GR1)
DO_06(GR2)
DO_07(OVGR)
COM 04
DO_08

DO_09
Pick-up

DO_10
Power-Fail /Diag-Err
COM 05

LWL LW WL L) L

e i T i i

110

COM TX+ TX- RX+ RX-
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GIPAM2200 T2

Ver—————————— A

-
— A/ e
g /\\’I\\ - <:§:> i B
\SSUA o C
o
Mot HL | H
1| ;H
5% W B
Vo la
™ ™ I

GIPAM2200 T2

GIPAM2200 T3

-

avon

¢
|

VWS’ H002
10z

19|

GIPAM2200 T3

LSE.ecrric 111



Contact Configuration

GIPAMZ2200 FN/FZ
COMMUNICATION RESET SWITCH AND
COMMUNICATION(Rx) LED
Terminal Block 2 31 Blank
32 Blank
76 VR1 VR2 61 33 |EEEENID
34 | DO 10
77 VS1 VS2 62 85] DO_09
91 CcoM 36 DO_08
78 VT1 VT2 63 92 TX+ 37 | COM 04
93 TX- 38 DO_07
79 Vo1 Vo2 64 94 RX+ 39 DO_06
95 RX- 40 DO_05
80 65 % COM 1 Blank
97 TX+ 42 | como3
81 66 98 TX- 43 | DO 04
99 RX+ 44 DO_03
82 67 100 RX- 45 | DO_02
83 F.G F.G 68 46 | booi
47 | cB_ONt1
84 69 48 CB_ONO
Rx out 49 | CB_OFF1
85 IR1 IR2 70 50 | CB OFF0
51 Blank
86 1S1 1S2 71 Tx out 52 Blank
53 | com 02
87 IT1 IT2 72 54 DI_06
55 DI_05
88 IN1 IN2 73 56 DI_04
Rx in 57 DI_03
89 lo1 lo2 74 58 | COM 01
. 59 DI_02
90 75 Txin 60 DI_01
FN/FZ Model 1/0 Contact Configuration
Terminal Number Terminal Details Default Use
60 DI_01 CB Status input_52a
59 DI_02 CB Status input_52b
57 DI_03 General DI
56 DI_04 General DI
55 DI_05 General DI
54 DI_06 General DI
50 CB_OFF0
CB_OPEN OUTPUT
49 CB_OFF1
48 CB_ONO
CB_CLOSE OUTPUT
47 CB_ON1
46 DO_01 50/51 (OCR)
45 DO_02 50/51N, 67G/N (OCGR/SGR/DGR)
44 DO_03 27 (UWR) "
43 DO_04 59 (OVR)
40 DO_05 64 (OVGR) "
39 DO_06 47 (NSOVR)
38 DO_07 49 (THR)
36 DO_08 48/51LR (Stall/Lock)
35 DO_09 Pick-up (Relay element Pick-up)
34 DO_10

OUTPUT

INPUT

Terminal Block 1

16 1

17 2
18 3
19 4
20 5
21 6
22 7
23 F.G 8
24 | POWERN(-) 9
25 | POWER P(+) 10
26 11
27 Al_1 COM 12
28 Al_2 COM 13
29 Al_3 COM 14
30 Al_4 COM 15

Power_Fail/Diag_Err (Power failure and self diagnosis)

Note) 1. In case of General DO, Normal (Holding) or Pulse (0.1~10s) output can be selected.
2. Relay element output is latched on with a self-maintaining circuit configured.
3. OVGRis not connected to CB_OFF (Trip Circuit) (use edit logic, if necessary)

4.When setting up the UVR Auto Reset, the DO self-maintaining circuit must be released at Logic Diagram.

12

(Analog Input: Option)

Updated Use

Unchangeable

General DI
General DI
General DI

General DI

Unchangeable "=

General DO
General DO
General DO
General DO
General DO
General DO
General DO
General DO

Normal/Pulse
Normal/Pulse

Normal/Pulse

Normal/Pulse
Normal/Pulse

)
)
)
Normal/Pulse)
)
)
Normal/Pulse)

)

Normal/Pulse

Unchangeable




Digital Integrated Protection & Monitoring Equipment

GIPAM2200 T

COMMUNICATION RESET SWITCH AND
COMMUNICATION(Rx) LED

. 31 Blank .
Terminal Block 2 = SR Terminal Block 1
76 61 33 | COM 05 16 9
34 | DO_10
77 Pri_IR1 Pri_IR2 62 35 DO_09 17 2
91 COM 36 | DO_08
78 | Pri_Is1 Pri_IS2 63 92 TX+ 37 | COM 04 18 3
- - 93 TX- 38 | DO_07
79 Pri_IT1 Pri_IT2 64 94 RX+ 39 | DO 06 19 4
- - 95 RX- 40 | DO_05
80 | Prilo1 Pri_lo2 |65 9 | CcoMm 41| Blank OUTPUT | 20 5
97 TX+ 42 | como03
81| 1G1 G2 66| [gg1 1x o bo0s 21 6
29 RX+ 44 | DO_03
82 67 100 RX- 45 | DO_02 22 7
46 | DO_01
83 F.G F.G 68 27 | CB.ONi 23 F.G 8
84 69 42 [QIGEAOND 24 | POWERN(-) 9
Rx out 49 | CB_OFF1
85 | Sec_IR1 Sec_IR2 |70 50 | CB OFF0 25 | POWER P(+) 10
51 Blank
86 | Sec_IS1 Sec_I1S2 | 71 Tx out 52 Blank 26 11
53 | como02
87 | Sec_IT1 Sec IT2 72 54 DI_06 27 Al 1 COM 12
55 DI_05
88 | Sec_lot Sec lo2 73 56 DI04 INPUT 28 Al 2 COM 13
Rxin 57 DI 03
89| Vot Vo2 74 | comoi 29| A3 com |14
) 59 | DI02
90 75 Txin N 30| A4 COoM 15
(Analog Input: Option)
T Model 1/0 Contact Configuration
Terminal Number Terminal Details Default Use Updated Use
60 DI_01 CB Status input_52a
Unchangeable
59 DI_02 CB Status input_52b
57 DI_03 General DI General DI
56 DI_04 General DI General DI
55 DI_05 General DI General DI
54 DI_06 General DI General DI
50 CB_OFF0
P CB OFFL CB_OPEN OUTPUT
- Unchangeable "o
48 CB_ONO
CB_CLOSE OUTPUT
47 CB_ON1
46 DO_01 87T-P (DFR) General DO (Normal/Pulse)
45 DO_02 87T-G (DFR) General DO (Normal/Pulse)
44 DO_03 50/51 (OCR1) General DO (Normal/Pulse)
43 DO_04 50/51 (OCR?2) General DO (Normal/Pulse)
40 DO_05 50/51N, 67G/N (OCGR/SGR/DGR 1) General DO (Normal/Pulse)
39 DO_06 50/51N, 67G/N (OCGR/SGR/DGR 2) General DO (Normal/Pulse)
38 DO_07 64 (OVGR) Note3) General DO (Normal/Pulse)
36 DO_08 General DO (Normal) General DO (Normal/Pulse)
35 DO_09 Pick-up (Relay element Pick-up)
34 DO_10 Power_Fail/Diag_Err (Power failure and self diagnosis) Unchangeable

Note) 1. In case of General DO, Normal (Holding) or Pulse (0.1~10s) output can be selected.
2.Relay element output is latched on with a self-maintaining circuit configured.
3.0VGRis not connected to CB_OFF (Trip Circuit) (use edit logic, if necessary)

LSELEC TRIC
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Contact Configuration

GIPAM2200 1G

COMMUNICATION RESET SWITCH AND
COMMUNICATION(R) LED
Terminal Block 2 31 Efank
32 Blank
76 VR1 VR2 61 83 [EECOMIOY
34 | DO_10
77 VS1 VS2 62 35 DO_09
91 COM 36 DO_08
78 VT1 VT2 63 92 TX+ 37 | COM 04
93 TX- 38 DO_07
79 Vi1 VB2 64 94 RX+ 39 DO_06
95 RX- 40 DO_05
80 65 % COM M Blank
97 X+ 42 | como3
81 66 98 TX- 43 DO_04
99 RX+ 44 DO_03
82 67 100 RX- 45 DO_02
46 DO_01
83 F.G F.G 68 =
84 69 48 | CB_ONO
Rx out 49 | CB_OFF1
85 IR1 IR2 70 50 | CB OFF0
51 Blank
86 1S1 1S2 71 Tx out 52 Blank
53 | com 02
87 IT1 IT2 72 54 DI_06
55 DI_05
88 IN1 IN2 73 56 DI 04
Rx in 57 DI_03
89 74 58 | COM 01
) 59 DI_02
90 75 Tl 60 DI_01
IG Model I/0 Contact Configuration
Terminal Number Terminal Details Default Use
60 DI_01 CB Status input_52a
59 DI_02 CB Status input_52b
57 DI_03 General DI
56 DI_04 General DI
55 DI_05 General DI
54 DI_06 General DI
50 CB_OFFO
CB_OPEN OUTPUT
49 CB_OFF1
48 CB_ONO
CB_CLOSE OUTPUT
47 CB_ON1
46 DO_01 50/51 (OCR)
45 DO_02 50/51N(OCGR)
44 DO_03 27 (UVR) Note3)
43 DO_04 59 (OVR)
40 DO_05 32P(DPR), 37P(UPR)
39 DO_06 810(OFR), 81U(UFR)
38 DO_07 32Q(DRPR), 46(NSOCR), 49(THR)
36 DO_08 25(SYNC)
35 DO_09 Pick-up (Relay elemen Pick-up)
34 DO_10

Power_Fail/Diag_Err (Power failure and self diagnosis)

Note) 1. In case of General DO, Normal (Holding) or Pulse (0.1~10s) output can be selected.
2. Relay element output is latched on with a self-maintaining circuit configured.
3. When setting up the UVR Auto Reset, the DO self-maintaining circuit must be released at Logic Diagram.

114

OUTPUT

INPUT

Terminal Block 1

16 1
17 2
18 3
19 4
20 5
21 6
22 7
23 F.G 8
24 | POWERN(-) 9
25 | POWER P(+) 10
26 11
27 Al_1 COoM 12
28 Al_2 COM 13
29 Al_3 COoM 14
30 Al 4 COM 15
(Analog Input: Option)
Updated Use

Unchangeable

General DI

General DI

General DI

General DI

Unchangeable

General DO (Normal/Pulse)
General DO (Normal/Pulse)
General DO (Normal/Pulse)
General DO (Normal/Pulse)
General DO (Normal/Pulse)
General DO (Normal/Pulse)

( )

General DO (Normal/Pulse

Unchangeable
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GIPAM2200 DG

COMMUNICATION RESET SWITCH AND
COMMUNICATION(Rx) LED

Terminal Block 2 S Blak Terminal Block 1
32 Blank
76 VR1 VR2 61 33 COM 05 16 1
34 | DO_10
77 VS1 VS2 62 35 DO_09 17 2
91 COoM 36 | DO_08
78 VT1 VT2 63 92 TX+ 37 | como4 18 3
93 TX- 38 | DO_o7
79 Vo1 Vo2 64 94 RX+ 39 | DO_06 19 4
95 RX- 40 | DO_05
80 65 96 CcoM 41 Blank OUTPUT | 20 5
97 TX+ 42 | como03
81 66 98 - 43 | DO 04 21 6
99 RX+ 44 | DO_03
82 67 100 RX- 45 | DO 02 — ¢
46 | DO_01
83 F.G F.G 68 47 | cB.ONI 23 F.G 8
84 69 ll €500 24 | POWER N(-) 9
Rx out 49 | CB_OFF1
85 IR1 IR2 70 S0 | CB OFF0 25 | POWER P(+) 10
51 Blank
86 1S1 1S2 71 Tx out 52 Blank 26 11
53 | COM 02
87 IT1 IT2 72 54 DI_06 27 Al_1 COM 12
55 DI_05
88 IN1 IN2 73 56 DI_04 INPUT 28 Al_2 COM 13
Rxin 57 DI_03
89 74 = IRCCTLT 29| AL3 CcoM 14
. 59 DI_02
90 75 Txin = 30| AL4 cCoM |15
(Analog Input: Option)
DG Model I/0 Contact Configuration
Terminal Number Terminal Details Default Use Updated Use
60 DI_01 CB Status input_52a
. Unchangeable
59 DI_02 CB Status input_52b
57 DI_03 General DI General DI
56 DI_04 General DI General DI
55 DI_05 General DI General DI
54 DI_06 General DI General DI
50 CB_OFFO
CB_OPEN output
49 CB_OFF1
Unchangeable
48 CB_ONO
CB_CLOSE output
47 CB_ON1
46 DO _01 50/51, 67P (OCR, DOCR) General DO (Normal/Pulse)
45 DO_02 50/51N, 67N(OCGR, DOCGR) General DO (Normal/Pulse)
44 DO_03 27 (UVR) Note3) General DO (Normal/Pulse)
43 DO_04 59 (OVR) General DO (Normal/Pulse)
40 DO_05 810(OFR), 81U(UFR), 81R(ROCOF,df/dt)" General DO (Normal/Pulse)
39 DO_06 86X General DO (Normal/Pulse)
38 DO_07 3P, 32rp Noted) General DO (Normal/Pulse)
36 DO_08 Reserved(Not available) -
35 DO_09 Pick-up (Relay elemen Pick-up)
Unchangeable
34 DO_10 Power_Fail/Diag_Err (Power failure and self diagnosis)

Note) 1. In case of General DO, Normal (Holding) or Pulse (0.1~10s) output can be selected.
2. Relay element output is latched on with a self-maintaining circuit configured.
3.When setting up the UVR Auto Reset, the DO self-maintaining circuit must be released at Logic Diagram.
4. Thereis no 32P, 32rP in CB OPEN output, so you need to modify LOGIC if necessary. _
LSeiecrric 115
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Orde"ng Digital Integrated Protection & Monitoring Equipment

i e e i i

Feeder, Incoming, Motor / NCT RS RS-485,422 D DNP30 110v
FZ  Feeder, Incoming, Motor / ZCT OP  Fiber Optic M MODBUS 100v
T1  Transformer/ Pri_NCT, Sec_NCT
T2  Transformer / Pri_NCT, Sec_ZCT
T3 Transformer / Pri_ZCT, Sec_NCT
DG  Linked cable protection
IG  Linked cable protection

60Hz AC/DC110V AC/DC110V Al 4~20mA

- None

GIPAM - OPTO MASTERl —  \DAinfared) eralPortOption)

seseevssases
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A Lcomplex power pratectioh monitoring device with
7 protectmn elements and various measurement elements used
for recelwng and dlstrlbutmg panel fault monltonng

protectlon and manltormg
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Digital Integrated Protection & Monitoring Equipment

GIPAM115 FI

Digital Integrated Protection & Monitoring Equipment

It is a complex power protection monitoring device with 7 protection elements
and various measurement elements for receiving and distributing panel fault
monitoring, protection and monitoring service. It also achieves high reliability
with self-diagnosis function through p-Processor, and it reinforced user
convenience by displaying various measurements, event/fault and operation
status of individual elements of the relay.

«Various protection functions and fault cause analysis
« Display of various measurements

«Improved Reliability through Self-Diagnosis

+Data communication function

«Simplified structure and easy maintenance

Contents
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124 Operation & Setting
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Features

Various Protection Function & Easy Fault Analysis

7 protection functions of OCR, OCGR, OVR, UVR, OVGR, SGR and POR are integrated in one as digital calculations which willimprove
protection collaboration system reliability through protection function combinations and accurate operation time, and it records
the voltage and current at the time of fault thereby allowing for easy fault analysis.

EVENT & FAULT RECORDING Function

For easy fault analysis, the Event/Fault recording function has undergone significant upgrades.
1.EVENT: 128EA, FAULT: 32EA
2. Event Recording ltems: Relay element Pick-up/Operate,

DI/DO COSM°®, Setting Change, CB ON/OFF,

Event Record Time
Note) COS: Change of Status

Display of Various Measurements

Various electric measurements (V, A, W, VAR, WH, VARH, PF, F, Vo) along with circuit breaker operation time and open/close count
aredisplayed as digjtal and analog bar graphs on the LCD, and symbols indicating the ON/OFF status of the circuit breaker and
individual protection relays improve user convenience.

High-Precision Measurement

Single quantity precision such as voltage and current is 0.5%, and complex quantity precision such as power is 1.0%.

Improved Reliability through Self-Diagnosis

Self-diagnosis function enabled by p-Processor which helps it achieves higher reliability.

Communication Function

Universal MODBUS communication
- Communication Method: R$485

« Address: 1~247

- Baud Rate: 9600, 19200, 38400bps
+ SWAP function

Simplified Structure & Easy Maintenance

Various instruments of receiving/distribution panels, control and switches, status lamps and protection relay functions are
integrated into a single device, thereby significantly reducing the amount of wiring and creating a simplified structure,
and then it can be applied on various power systems by configuring the PT ratio, CT ratio and wiring method.




Function & Rating

Digital Integrated Protection & Monitoring Equipment

Ratings
Type
Wiring
Frequency
PT
Voltage
GPT
CT
Current
. ZCT
Rating
Power
Power consumption
Burden
Input contact for general
for trip
Output contact
foralarm

Insulation Resistance

Insulation Voltage

Lightning impulse voltage

Current circuit
Overload withstand

Voltage circuit

Operation
Temperature

Storage
Humidity
Altitude

Environment

Applied Standards
Dimension(mm)
Weight
Communication

Note) /O contacts are fixed (user configuration not available)

Measurement Specification

Specification
1P2W, 1P3W, 3P3W, 3P4W
60Hz, 50Hz
110V or 100V (Select)
190v
5A
1.5mA
AC 110V,DC 110/125V
15W or less : Stanby
TOW or less : Operation
0.5VAorless: PT
1.0VAorless: CT

Digital Input AC/DC 110V

Contact switching capacity: AC 250V 16A/DC 30V 16A, Resistive Load
Max. switching capacity: AC 4000VA, DC 480W

Contact switching capacity: AC 250V 5A/DC 30V 5A, Resistive Load
Max. switching capacity: AC 1250VA, DC 150W

DC 500V 10MQ or more
AC 2kV(1kV)/1min

AC 5kV(3kV) or more, 1.2x50ps standard waveform supplied
Withstand 2 times of rated current for 3 hours.

Withstand 20 times of rated current for 2 seconds.
Withstand 1.15 times of rated voltage for 3 hours.
-10°C~55°C

-25°C~70°C

RH 80% or less (non-condensing)

1,000m or less

Aplace not subject to abnormal vibration and shock.

A place where the surrounding air pollution is not remarkable.
IEC60255, KEMC 1120, IEC61000

444 x216x 207

10.5kg

RS485 : Modbus

Type Remarks
el Voltage (V) 5~414,000V PT SETTING: 110 ~345,000V/1V (15t), 110V or 100V (2nd)
oltage
3 Zero-phase voltage (Vo)  5~190V -
g " Current (A) 0.05~7,200A CT SETTING: 5~6000A/1A (1st), 5A Fixed (2nd)
urren
Zero-phase current (Ip) ~ 0.5~40A Displayed only during OCGR use and displayed as secondary NCT current
. Effective Power =0 (Min. Measurement Voltage or Current or less) or
Active power(W) 0~9,999MW . o
power (PF<0: Reverse Effective Power is displayed as 0)
Reactive power(var) 0~9,999MVar Reactive Power =0 (Min. Measurement Voltage or Current or less)
Active energy (Wh) 0~9,999MWh . ) .
Energy i LCD Graphic bar 5EA increase during Roll_over
Reactive energy (varh) ~ 0~9,999MVarh
Frequency (F) 45~65Hz Frequency =0 (45[Hz] or less or 65[Hz] or more) or (Secondary PT Voltage 50[V] or less)
Power Factor (PF) Lead/Lag 0~100% Lead, Lag
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Function & Rating

Protection characteristic (Refer to the operating characteristics for details)

X . Operating time
Protection Setting Range 5 Note
Setting Curves
. Instantaneous
Instantaneous (High) OFF,2~24In/1In 0.04 ~60.0s/0.01s Definite
OCR |
Time delay (Low) OFF, 0.2~ 10.0In/0.1In 0.05~1.2/0.01 nverse D2, D4, D8, SI, Vi, El, LI "™
Definite
. Instantaneous Block Time: o2
Instantaneous (High) OFF,0.5~8.0In/0.5In 0.04 ~60.0s/0.01s Definite 0.1-60.05/0.15
OCGR |
. nverse
Time delay (Low) OFF,0.1~0.5In/0.02In 0.05~1.2/0.01 Definite
o 1% setting (High) OFF, 0.80 ~ 1.60Vn/0.02Vn 0.1~60.0s/0.01s Definite
DS stting (Low) OFF, 0.80 ~ 1.60Vn/0.02Vn 0.1~60.0s/0.01s Definite
VR 1% setting (High) OFF, 0.20 ~ 0.90Vn/0.02Vn 0.1~60.0s/0.01s Definite Low voltage Lock &)
2M stting (Low) OFF, 0.20 ~ 0.90Vn/0.02Vn 0.1~60.05/0.01s Definite (Less than 15V)
o OFF, 0.10 ~ 0.40Von/ N .
1% setting (High) 0.02Von (Von=190V) 0.1~60.0s/0.01s Definite
OVGR OFF,0.10~ 0.40Von/
nd e 5, U LU~ U, on, N .
2" stting (Low) 0.02Von (Von=190V) 0.1~60.0s/0.01s Definite
Zero-phase current (1,) OFF, 0.6 ~ 3.6lon/0.2lon (lon=1.5mA) ded
_ R . Ungrounded Type
SGR | Zero-phase voltage (V) 0.1 ~0.40Von/0.02Von (Von=190V) 0.1~60.0s/0.01s Definite GR Mode ON/OFF Select
Base sensitivity phase angle(RCA)
S 1% setting (High) OFF, 5~ 100%/1% 0.1~60.0s/0.01s Definite
pis stting (Low) OFF, 5~ 100%/1% 0.1~60.0s/0.01s Definite
Note) 1. Definite Time Calculation: t=T X Step (sec)
Definite(D2) T=2
Definite(D4) T=4
Definite(D8) T=8
2. Refer to chapter remarks for protection function OCGR
3. Refer to remarks for protection function UVR
Measurement
Measurement element Range Accuracy(%) Remarks
5~414,000V
Volt: V) ’ +0.5% V,V,, Vi, Vi, Vet Vi
oltage (V) (Bar Graph 0~ 120%) 0 1 Vs Vi Visy Vst Vir
Voltage
Zero-phase voltage (V,) 5190V V,, V,_max (Peak)
P ge o (Bar Graph 0~ 120%) o fo-
0.05~7,200A
C t (A ’ +0.5% [
urrent (A (Bar Graph 0~ 120%) ’ Pt
Current
Zero-phase current (l,) 0.5~40A - Displayed only when using OCGR
0~9,999MW
Acti W ’ +1.09 -
ctive power(W) (Bar Graph 0~ 120%) 0%
power
Reactive power(var) 0~9,999MVar +1.0% -
0~9,999MWh
Acti Wh ’ +1.0% -
ctive energy (Wh) (Bar Graph 0~ 120%) °
e 0~9,999MVarh
. ~ MVar +100
5 h , +1.0% _
eactive energy (varh) (Bar Graph 0~ 120%)
Frequency (F) 45~65Hz +0.5%
Power Factor (PF) Lead/Lag 0~100% +1.0%
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Appearance

Digital Integrated Protection & Monitoring Equipment

Q@ ® ©

(LCD Display

@ Fault Indicator Reset Switch
316 X 2LCD

@ Fault Indicator LED

® SET/RUN key

« Shift to Setup Mode located at Top Menu
®ESCkey

« Cancel, move to top menu
@DENT key

« Save edited data or Clear
WV key

« Data decrease, move Cursor
©A key

- Dataincrease, move Cursor
Measurement select key
@ Function key (Red LED)
(@ CB ON key (Red LED)

® @®®o ®

(® CBOFF key (Green LED)

Local key (Red LED)
« Operate local output contact
« Setting local control of CB

(® Remote (Green LED)
« Operate Remote output contact
« Setting remote control of CB

Clear Key
- Effective/Reactive electric energy,
CB open/close count, CB current supply time,
Max zero-phase voltage clear
(@ Device Reset key
Protection Cover
COMM LED (Red)
« Blinks during communication

POWER LED (Red)

LSELEC TRIC
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Operation & Setting

Basic Function & Operation

LED Type Description

O Display power status (red).

POWERLED
POWER  pemains ON if normal operation continues.

Y Displays remote communication status (red).
COMMLED o L . . . .
COMM.  Blinks if the communication card communicates properly, or the card is receiving/sending data.

PICK-UP/TRIPLED Display relay status (red). If relay is at pick-up status due to detecting a system accident, it blinks once/second.
e © © © © © © Remains ON if the relay is operating (trop) due to system accident.
OCR OCGR OVR UVR OVGR SGR POR ThisLED canonly bereleased by pressing the RESET key of the relay or Reset Relay from remote communication.

LOCAL/REMOTE @ LocAL @ REVMOTE | ocal: Red, Remote: Green, and is located on top of the L/R key. It displays the current Local/Remote status.

Lights up red/green and is located on top of the CLOSE/OPEN key. It displays the current status of
CB CLOSE/OPEN @ cose @ oren  the CG connected to the relay.
If CBis at CLOSE status, LED =red, and if CB is at OPEN status, LED = green.

Basic Key Function & Operation

Key Types Corresponding Menu Description
Direction Keys (Up/Down) A Menu Tree Move the Cursor between menus
DEC INC

/(DEC, INC) Correct&Settingof Menu  Move Cursor to data to configure

Correct & SettingofMenu  Save changed data or Clear
ENT Key ENT

Menu Tree Move to menu using the Cursor

Correct & Settingof Menu  Cancel changed data
ESC Key ESC

Menu Tree Move to upper menu

SET/ Relay Element

SET/RUN Key RUN Setting Menu Select relay element to use, Move to Setting Menu

Used when controlling CB

CLOSE Key
All Menus Close key is used to close CB
OPEN Key

Open key is used to open CB

LOCAL/
AllMenus Used to shift device control from Remote to Local or from Local to Remote.
REMOTE Key
CLEARKey G All Menus Used to reset accumulated value (Reactive/Effective Electric Energy,
Open/Close Count, etc.).
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Digital Integrated Protection & Monitoring Equipment

1.0CR

2.0CGR

3. OVR

. RELAY SETTING |—  — 4.UVR

5. OVGR

6. SGR

7.POR

. MEASUREMENT

1. VOLTAGE

2. CURRENT

1. EVENT LIST

. EVENT/FAULT

2. FAULT LIST

Top Menu

3. CLEAR EVENT
4. CLEAR FAULT

. COMM SETTING

3. V- ANGLE

4.V Unbalance

il

5.DI

1. COMM SET

2. ADDRESS

3. BAUD RATE

1. WIRING

. PT/CT SETTING

2.CT SET

3.PT SET
4.2ND PT VOL

. TIME

1. VIEW TIME

2. SET TIME

. SYSTEM INFO

1. 1ED DIAG.

2.SYS VERSION

4. SWAP

5. IDLE TIME

6. |-NET SEL.

LSELEC TRIC
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Operation Characteristics

Protection element Characteristics

Type setting mode Screen
Instantaneous Operatingcurrent = 1>>
current(High)  Operating time t
Operating current >
OCR B0y Time current Operating time t
(Low) P g
Operation
Characteristics v
Operating Mode MD
Instantaneous | Operatingcurrent  In>>
current (High) Operatingtime t
Operatingcurrent  In>
Time current
Notel) Operating time t
OCGR (50/51N) (Low) peraine
Operation v
Characteristics
Block Time t
Operating Mode MD
OperatingVoltage ~ V>>
Ist setting (High)
Operatingtime t
OVR (59) OperatingVoltage = V>
2nd setting (Low)
Operating time t
OperatingMode MD
Operating\Voltage =~ V<<
Ist setting (High)
Operating time t
UVR (27) ) OperatingVoltage V<
2nd setting (Low)
Operatingtime t
OperatingMode MD
Operating\Voltage =~ Vo>>
1st setting (High)
Operating time t
OVGR (64) OperatingVoltage =~ Vo>
2nd setting (Low)
Operatingtime t
OperatingMode MD
Zero phase Current lo
Zero phase voltage Vo
Notel,
e )SGR (67G) Operating time t
GRMode -
OperatingMode MD
OperatingVoltage =~ Vu>>
1st setting (High)
Operatingtime t
POR (47) OperatingVoltage ~ Vu>
2nd setting (Low)
Operating time t
Operating Mode MD

Note 1) OCGR and SGR cannot be used simultaneously.
Note 2) Used to prevent UVR operation in relay element test and generator shutdown
% Mode of operation description

1)--:Front LED lights up

2) AL: Front LED ON +Alarm DO + Relay Element DO Operation
3) TP Front LED ON +Alarm DO + Relay element DO + CB OFF
)

Range / Step (Converted Value) Remarks
OFF, 2 ~24In/1step (10~ 120A)

0.04~60.0s/0.01step

In=5A

0.04: Instantaneous, 0.05 or more: Definite

OFF,0.2~10.0In/0.1step (1 ~ 50A) In=5A
0.05~1.20/0.01step

Definite(D2, D4, D8), Inverse (S, VI, El, LI)

- AL TP

OFF,0.5~8.0ln/0.5step (2.5~ 40A) In=5A

0.04~60.0s/0.01step
OFF,0.10~0.50ln/0.02step (0.5~ 2.5A)
0.05~1.20/0.01step

Definite(D2, D4, D8), Inverse (S, VI, El, LI)

0.04: Instantaneous, 0.05 or more: Definite

In=5A

OCGR function block for a specified time
when the motor starts
(applied more than 1A of phase current)

0.1~60.0s/0.1step

- AL TP

OFF,0.80 ~ 1.60Vn/0.02step (80 ~ 176V)
0.1~60.0s/0.01step

OFF,0.80 ~ 1.60Vn/0.02step (80 ~ 176V)
0.1~60.0s/0.01step

- AL TP

OFF, 0.20 ~0.90Vn/0.02Vn (20~ 99V)
0.1~60.0s/0.01step

OFF, 0.20 ~0.90Vn/0.02Vn (20~ 99V)

Definite, Vn=100 or 110V

Note2) Definite
0.1~60.0s/0.01step (UVR Look: Does not work under 3 phase
voltage 15V.)

- AL TR TA
OFF,0.10 ~0.40Von/0.02step (19 ~ 76V)
0.1~60.05/0.01s
OFF,0.10~0.40Von/0.02step (19 ~ 76V)
0.1~60.05/0.01s

AL TP

OFF, 0.6 ~3.6/0.2step (0.9~ 5.4mA)

Definite, Von=190V

0.1~0.4/0.02step (19~ 76V) Definite,
0.1~60.00s/0.01s lon=1.5mA,
ON/OFF (If ON is selected, it operates only with lo value.) Von=190V
- AL TP

OFF, 5~100%/1%

0.1~60.0s/0.01s

OFF,5~100%/1% Definite

0.1~60.0s/0.01s
- AL TP

4) TA: Front LED ON +Alarm DO + Relay element DO + CB OFF Contact operation +Auto Reset
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Digital Integrated Protection & Monitoring Equipment

Measurement Display
Press each key on the measurement part of the front panel to check the

measurement of choice..

. Voltage
[ Vs — Vst — VTR — VRN — Vsn— VTn]
. Current
[lRols—Ir—IN]
. Active power
. Reactive power

. Active power amount

Varh | Reactive power amount

. Frequency

)
3

=
c

.... H ...H §= H H
5 =

. Power Factor

Displays special function mode is dependent
on the key combination.

FUNC . PT ratio setting display

FUNC : CT ratio setting display
FUNC : Display set wiring method

FUNC

: Display communication address set
in Main Board Communication Part
+ ar

FUNC :Display circuit breaker open/close count

FUNC PF | : Display all measurementsin a
sequential order (V=>A—>W—Var—
Wh—Varh—F—PF, All phases with

voltage and current measurements)

.H

FUNC : Display circuit breaker current supply time

(operation time)

FUNC| + |Varh

. N1-Display image voltage(Vo)

ERE
;

N2-Display max. image voltage(Vo-max)

Various Fault/Event Recording

Self-Diagnosis Function
Screen layout during Auto Diagnosis (LCD on the right)

In case of internal faults, an error code is displayed on the
measurement LCD, and details of each error code is as follows:
-ERROR 101: CT/PT Calibration Execution Error

-ERROR 102: Interrupt Error

-ERROR 103: S/W Run Error

-ERROR 104: Setting Error

-ERROR 301: Error in Internal Communication with Relay CPU

Fault Classification & Operation (LCD on the left)

Fault Classification Operation

If power module voltage drops below a certain

level after self-voltage monitoring, “P-F”is
displayed on the LCD.

Diagnosis Error Once the power fail status is removed, the

P-F system resumes normal operation.

e %Take caution that both WH and VARH are
plausible cases to be cleared using Clear Key
during POWER FAIL operation.

If no valid data is collected during CT/PT
. calibration execution monitoring or if
No Calib

calibration is not performed, “No Calib” is
displayed.

System resumes once calibration is performed

Diagnosis Error

NV If an internal memory fault occurs, “NV” is

displayed.

Diagnosis Error

SET occurs, “SET” is displayed.

Diagnosis Error
ADC

If an internal analog conversion circuit fault

Saves events and other fault related information such as relay operation status, monitoring |/O output status, control status and setting change

Function Details

Items Configuration
Relay Pick Up Picked-up Relay, Time Tag
Relay Operation Operated Relay, Time Tag
Relay Trip (Fault) Operated Relay, Time Tag
DI COS Change of DI Status, Time Tag
DO COS Change of DO Status, Time Tag
Control CB, Control Contact, Power ON
Relay Setting Change of Relay Setting Parameter
System Configuration Change of System Configuration

*Faultinformation recording is recorded along with 32 other items including current and voltage stored
-Recorded Information: VR, VS, VT, VO, IR, IS, IT, 10, IN, Vunbal

Contents
Display operated relay element/time
Display trip causing relay element/time
Display Dl status change/time
Display DO status change/time
Display CB ON/OFF, power ON time
Display CB ON/OFF, power ON time
Display relay element setting change/time
Display user environment change/time

at the time of fault occurrence

LSELEC TRIC

occurs during operation, “ADC” is displayed.

If a relay element operation related setting fault
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Characteristic Curve

Long Inverse Time Very Inverse Time
- OCR, OCGR, OVGR - OCR, OCGR
S| (Standard Inverse Time) VI (Very Inverse Time)
100 1000
\
1
10
NN <L
AN —
'8 \ \ N~ 12 ’g
Ko} N~ o)
g \ \\:\\\§ 0.6 CIE.)
s 1 \\ 0.4 =}
s AN = 0.3 5
B B
g8 =~ 8
o ~ 0.1 o
~—_
——oos
0.1 \\ 02
0.1
0.1
0.05
0.01 0.01
1 10 20 1 10 20
Operation current of corrected current(l/Is) Operation current of corrected current(l/Is)
Operation time characteristic
, 0.14 _ ~
« Long Inverse Time(SI) t= 7“ /15)002-1 X TL + Definite(D2) T=2
« Definite (D4) T=4
, 135
«Very Inverse Time(VI) t= W XTL « Definite (D8) T=8
Note) Definite time calculation method: t=T x step (seconds)
Ext lyl Time(El) t= S X TL
« Extremelyinverse Time(El)  t= (/1521 £=Operation time
| =Operation Value
Is=Correction Value
« Long Inverse Time(L) e —.— a=Characteristic curve dlmehsmn
(1/15)-1 TL=0.05~1.20 (Time Correction Lever)

(3% OVGRisbasedonV/VS.)

128



Digital Integrated Protection & Monitoring Equipment

Extremely Inverse Time

- OCR, OCGR
El (Extremely Inverse Time)
1000
i
100
10 T —— §\\
T \\ \\ \\\QQ\
IS AN WA NN NN
&a \\\ \\\
é ; QNN
= —~
i ~
%_ : 12
= NN 06
o 0.4
0.3
0.2
0.1
0.01 0.05
0.001
1 10 20
Operation current of corrected current(l/Is)
Definite Time
- UVR, OVR
UVR OVR
Correction  OVR Correction
A e
Kz ‘
@ i
£ |
< :
=2 N ;
g 5 |
t) '
Q i
o :
A ! ‘
05 09 1141 15
Operation Voltage of corrected Voltage(V/Vs)
« POR (Open phase relay element)
. . Vmax-Vmin
Imbalance voltage calculation equation  Vunbal = B
avg

Vmax = max (IVaI, Vbl , |VC|)
Vmin = min (IVaI ,|Vb| ,|VC|)
Vavg :(IVa|+|Vb|+|Vc|) X

Long Inverse Time

- OCR, OCGR
LI (Long Inverse Time)
10000
1000 =%

2100 R

R2) (AWM RN

e} LM NN

g | AANANAN

= \ (\\\ N

kel NN

SRS NSNS

[} N

o

8 \\\ S =12
0.6
0.4
03

™~
1 N ™ 0.2
0.1
0.05
0.1
1 10 20

Operation current of corrected current(l/Is)

SGR operation phase characteristic

RCA(45°)

Zero

Zero Current
135+
A
AR | \
’ N \
/ \ !
’ Y 1
ZONE 2 o | N v
\ ' N -
\ ! . e
\ | Al 4
\ A\ Ny i
\ N N ‘
/ . Y
Zero phase current \\
setting(los) A
Zero phase Voltage I
setting(los)

Operation range : ZONE 1 (RCA+90")

Voltage

315°

m ZONE 1 voltage status: Vo>\Vos, lo>los
B RCA (Relay Characteristic Angle)

X 100% (5-100% of Operation Value/1% Unit Setting)
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Wiring

/\ Caution

System power must not be connected in parallel with a device that generates noise.
After installing the device, press the Clear Switch to reset all existing data.

IR+ — Bo1

IR- —Bo2

IS+ ——{ B0O3

IS- — B04

IT+ — B05

IT- —— B06

In+ — B07

In- ——{ B08

lo+ —{ B15

lo- — B16

VR+ —— B09

VR- —— B10

VS+ — B11

VS- — B12

VT+ — B13

VT- — B14

Vo +(f) — B21

Vo-(a) — B23

CB-ON+ —— B17

CB-ON- —— B19

CB-OFF+ —| B18

CB-OFF- — B20

Aux DI+ —— A06

Aux DI- — A08

—— B22
AC/DC110V

| B24

el UUU VYU L L

[Input Part]
CT1

CT2

CT3

CT4

ZCT

PT1

PT2

PT3

GPT

[OutputPaﬂO i P
o o— AO3

t—o  o— AO5

—o  o— A7

o  o— A09

o o— A1l

A13

A15

A02

A04

A10

A12

Al14

—° 1 A17
A19

—o  o— A21

Ei

RX+ | A16

RX1 A18

TX+ | A20

TX1 | A22

Com | A24

130

* Terminal Block : Draw-Out Type

*CT Terminal is automatically shorted upon Draw-Out

OCR
OCGR/SGR
OVR

UVR
OVGR
POR

F.G

Com

Alarm

Remote
Local

Com

CB-ON +

External
Supplementary
Relay Connection

CB-ON -
CB-OFF +

CB-OFF -

Communication
Terminal




Digital Integrated Protection & Monitoring Equipment

Single Phase A N Terminal Block
2 Wire System

PT Fuse
é‘ ‘% —— BO9(VR+)
B10(VR-)
T < BO1(IR+)
< B0O2(IR-)

CcT &°

Single Phase AN B Terminal Block

3 Wire System
BO9(VR+)
% g B10,12,14(Com)

B11(VS+)

\AANAN
(Y Y'Y
|||—<

BO1(IR+)
B02(IR-)
B03(IS+)
B04(1S-)

e BO5(IT+)
- BOG(IT-)
BO7(IN+) When using
pe

BO8(IN-)—| OCGR

3-phase 3-wire A B C Terminal Block
(2CT, 2PT) system

BO9(VR+)
g g B10(VR-)
B11(VS+)
B12(VS-)
B13(VT+)
B14(VT")
BO1(IR+)
B02(IR-)
B03(IS+)
B04(IS-)
| . BO5(I +)
-7 1 BO6(IT-)

||

\AAAN
(Y Y YT
|||—4

3-phase 3-wire A B C Terminal Block
(3CT, 2PT) system

\AANAS
(Y Y
|||—<

B14(VT-

BO1(IR+)
BO2(IR-)
B03(IS+)
B04(IS-)
- BO5(IT+)
C BO6(IT-)

) —
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Wiring

3-phase 3-wire A B C Terminal Block
system BO9(VR+)
B10(VR-)
L B11(vs#

B12(VS-)
[ B13(VT+)

B14(VT-)

|
1
f
|
1
f

BO1(IR+)
B02(IR-)
B03(IS+)
B04(IS-)
H B &k BOS5(IT+)

il BO6(IT-)

3_phase 4-wire A B C N Terminal Block

system

BO9(VR+)
3% Neutral point CT (NCT) can be used

B10(VR-)
B11(VS+)

B12(VS-)
B13(VT+)
% g B14(VT-)
BO1(IR+)
B02(IR-)
BO3(IS+)
BO4(IS-)
§ BO5(IT+)
BOB(IT-)
11l

‘ BO7(IN+)
BO8(IN-)

) I

\”—4'

ZCT Connection GPT Connection

Terminal Block A B C Terminal Block

200/1.5mA

B23(Vo-)

B15(lo+)
B16(lo-)

\w—«

\

|
N
=

B21(Vo+)
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ContaCt Conﬁguration Digital Integrated Protection & Monitoring Equipment

Terminal Block

[OUTPUT Terminal Positioning] [INPUT Terminal Positioning]
A01 OCR ALARM+ A02 BO1 IR+ IR- B02
AO03 | OCGR/SGR ALARM- A04 BO3 IS+ IS- B04
A05 OVR Aux DI+ A06 B05 IT+ IT- BO6
A07 UVR Aux DI- A08 BO7 In+ In- B08
A09 OVGR REMOTE A10 B09 VR+ VR- B10
A1l POR LOCAL A12 B11 VS+ VS- B12
A13 F.G L/R COM Al4 B13 VT+ VT- B14
A15 | ALARM COM RX+ A16 B15 lo+ lo- B16
A17 CB ON+ RX- A18 B17 CB ON+ CB OFF+ B18
A19 CB ON- TX+ A20 B19 CB ON- CB OFF- B20
A21 | CBOFF+ TX- A22 B21 Vo(+) DC(+) B22
A23 CBOFF- || COMMGND | A24 B23 Vo(-) DC(-) B24

1/0 Contact Configuration

Terminal Details ~ Terminal Number Base setting use Remarks
OCR A01 General DO OCR Output contact
OCGR/SGR A03 General DO OCGR Output contact or SGR Output contact
OVR A05 General DO OVR Output contact
UVR AOT General DO UVR Output contact
OVGR A09 General DO OVGR Output contact
POR All General DO POR Output contact
F.G Al3 F.G Terminal
ALARM COM Al5 General DO COM Relay element output contact and use
CBON+ AL7 , .
CBON statusinput External supplementary relay(CX) connection recommended
CBON- Al9
CBOFF+ A1 ) )
CBON status input External supplementary relay(TX) connection recommended
CBOFF- A23
ALARM+ A02 . . . .
General DO Operation set upon an accident (Alarm Trip Mode output upon relay operation)
ALARM- A04
Aux DI+ A06 s - .
General DI Used as general digital input such as Circuit breaker interlock, D/S status, E/S status, etc.
AuxDI- A08
REMOTE Al10 General DO REMOTE status Output contact
LOCAL Al2 General DO LOCAL status Output contact
L/RCOM Al4 General DO COM L/R status Output contact and use
CBON+ B17 )
CBON status input(52a)
CBON- B19
CBOFF+ B18 .
CB OFF status input(52b)
CBOFF- B20

*General DO cannot be used for circuit breaker control
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Dimensions & Ordering

Dimensions
389 407
263 45_18
5 B 6x 028 ‘
| T
5 —-—~- Installation Dimension -—-— 3| &
N |
\ ‘
T g ‘
. 395
413
] |
— il
[y
il
© : ‘ Ez NI
& B N
it
1L
— [y
J:,
444 35 143 29
Ordering
Protection Use Communication Protocols PT Rating CT Rating
FI  Feeder, Incoming RS RS485 M MODBUS 110v SA
Frequency Control Power Digital Input
50Hz AC/DC 110V AC/DC110V
60Hz
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M EMO Digital Integrated Protection & Monitoring Equipment
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high- valtage motor fault momtormg protectlan and monltarmg

< DPRIO0D. .




Digital Protection Relay

DPR1000

Digital Protection Relay

It Is a digital protection relay with various protection elements for fault
monitoring, protection and monitoring of receiving/distribution system feeders,
in particular for high-voltage motor.

« 11 protection elements are integrated for high-voltage motor protection

« Saving of 128 Events, 32 Faults and Fault Waves (up to 32 accident records)

« Used for the protection, monitoring and control systems for high/low voltage
medium capacity motors

+ MODBUS and RS485 communications

« Compact protection relay with various additional functions

Contents

138 Features

139 Function & Rating
140 Appearance

141 Operation Characteristics {.

S @
143 Operation & Setting G
144 Characteristic Curve

(47
2
) ) =)
.

147 Wiring -

148 Contact Configuration / / 4
e ——— 2
149 Dimensions & Ordering
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Features

Characteristics of Digital Protection Relay DPR1000

Protection and Control Function

Overcurrent(50/51) and Earth-fault Overcurrent(50/51N)

Thermal(49) and Reverse-Phase current(46)

Ground Directional Overcurrent(67G) and Neutral Directional Overcurrent(67N)
Undercurrent(37) and Locked / Stalled(48/51LR)

Notching Device(66) and Bearing Protective Device(38)

Lock-out(86)

5output contacts(DO) including Circuit Breaker Control, etc.

3input contacts(DI) including Circuit Breaker Status, etc.

Monitoring and Measuring Function

Cable/Load current, zero phase current, zero phase voltage, reverse phase current, Analog Input DC4 ~ 20mA (2ch.)

Vi Motor start history management event triggered the wave recording including operation current, start time, FLC,
thermal, etc.

15tracesincluding (Ry PU/OP, COS): I, Is, It, lo, Vo, Al1, Al2, DI/DO, etc.

CBF, CB/DO operation count, CB/MOTOR operation time recording available

User Interface

20X 4 Character LCD
Various communication protocol support (MODBUS)

PC software (GIPAM Manager) available through front panel IrDA (infrared) port

Function Block Diagram

DPR1000

Feeder
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Function & Rating

Digital Protection Relay

Rating
Type
Wiring
Frequency
Voltage
GPT
cT
Current
Input =
Power
Power consumption
Burden
Input contacts for general
fortrip
Output contact
foralarm
Insulation Resistance
Insulation Voltage
Lightningimpulse voltage
Current circuit
Overload withstand
Voltage circuit
Fast Transient Disturbance

Electrostatic Discharge(ESD)
Operation
Temperature
Storage
Humidity
Altitude

Environment

Applied Standards
Dimension (WXHXD)
Weight

Communication

Protection element

Specification
3P3W, 3P4W
60Hz, 50Hz

190,190//°3

5A

15mA

AC/DC 110,DC 125V

30W or less: Stanby
TOW or less : Operation

0.5VAorless: PT
0.5VAorless:CT

Digital Input AC/DC 110V

Rated Capacity: AC 250V 16A/DC 30V 16A, Resistive Load
Opening Capacity: AC4000VA, DC 480W

Closed Capacity: AC 250V 5A/DC 30V 5A, Resistive Load
Opening Capacity: AC 1250VA, DC 150W

DC 500V 10MQ or more
AC 2kV(1kV)/1min
AC 5kV(3kV) or more, 1.2x50us standard waveform supplied

Withstand 2 times of rated current for 3 hours.
Withstand 20 times of rated current for 2 seconds.

Withstand 1.15 times of rated voltage for 3 hours.

4KV: powerinput
2kV: otherinput
1kV:analoginput

8KV Air, 6kV : Contact
-10°C~55°C

-25°C~70°C

RH 80% or less (non-condensing)

1,000m or less

Aplace not subject to abnormal vibration and shock.
A place where the surrounding air pollution is not remarkable.

IEC 60255, IEC 61000-4, KEMC 1120
120X 245X 185 (mm)

34kg

RS485 : Modbus

Model
DPR1000 FN
DPR1000 FZ

Protection element
50/51,50/51N,46,67N,49,48/51LR, 37,66, 38
50/51,46,67G,49,48/51LR, 37,66, 38

LSELEC TRIC
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Appearance

Trip indication LED

OoFRIooo

Status LED
20x4 Text LCD
- Power
-Comm
- Pickup
- Diag/Err
e/ Status LED
- Power
-Comm
Control KEY -Alarm
- Remote/Local = Sys Err
-CBCLOSE/OPEN & A
N 7
I\
Direction Key \4//' QL \I
// v\/
b
@3 @ @ Control KEY
- Reset
IrDA (infrared)Port e @ e -ESC
E - - Enter
- = bl
Product front
Key Type Corresponding Menu Base Function
O Menu Tree Move Cursor between menus
: Correct and Setting menu Move Cursor to data to set up
Password Setting Change input password data
O Q Correct and Setting menu Change data with Cursor
Password Setting Move Cursor
Correct and Setting menu Save changed data
Q Menu Tree Move to menu with Cursor
Confirm Save menu Save changed data
Correct and Setting menu Cancel changed data
Q Menu Tree Move to upper menu
Confirm Save menu Cancel save changed data
Q When relay trip operation Reset Relay Trip
Used to control CB.
Q Q Allmenus Close key is used to close CB.
Open key is used to open CB.
Q Allmenus Used to shift device control from Remote to Local or from Local to Remote.
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Operation Characteristics

Digital Protection Relay

Protection element characteristics

Protection element Operating part
Instantaneous High
OCR Instantaneous Low
(50/51)
Time delay Low
Instantaneous
OCGR
(50/51N)
Time delay
Time delay High
NSOCR
(46)
Time delay Low
DGR
Time delay
(67N)
SGR
Time delay
(67G)
THERMAL
Time delay
(49)
Stall Time delay
STALL/
LOCK
(48/51LR) Lock Time delay
UCR
Time delay
(37)
NCH
(66)
TPR
Time delay
(38)

Setting & Operating time
Setting: OFF. 0.5~20.0/0.1In
Setting: OFF. 0.5~20.0/0.1In
Operating time: 0.05~60.0/0.01s
Setting: OFF. 0.1~4.0/0.02In
Operating time: 0.05 ~ 1.20/0.01 (Inverse)
Setting: OFF. 0.1~8.0/0.02In
Operating time: Inst, 0.05 ~ 60.00/0.01s
Setting: OFF. 0.02~2.0/0.01In
Operating time: 0.05 ~ 1.20/0.01 (Inverse)
0.05~60.0/0.01s (Definite)
Setting: OFF. 0.1~1.0/0.02In
Operating time: 0.08 ~60.0/0.01s
Setting: OFF.0.1~1.0/0.01In
Operating time: 0.05~ 1.00/0.01(Inverse)
0.08~60.0/0.01s(Definite)
lo Setting: 0.02~2.0/0.01lon
Vo Setting: 11~80/1V
RCA Setting: 0~90/1°
Operating time: 0.05~ 10.00/0.01s
lo Setting: 0.9~6.0/0.1mA
Vo Setting: 11~80/1V
RCA Setting: 0~90/1°
Operating time: 0.05~10.00/0.01s
Setting: OFF. 50 ~ 100/1% (th, Tc)
% Effective correction: FLCX SVCX O/L
Setting: 0.50 ~ 10.00/0.01 FLC
Operating time: 0.05 ~ 300.0/0.01s(Definite)
Setting: 0.50 ~ 10.00/0.01 FLC
Operating time: 0.05 ~ 300.0/0.01s(Definite)
0.05~1.20/0.01 (Inverse)
Setting: 0.1~0.9/0.02In
Operating time: 0.05~300.0/0.01s
Starts number: OFF. 1~5/13]
Setting Time: 10~ 60/1&
Time between starts block: 1 ~60/1&
Current calorie: 10 ~80/1%
Setting: OFF. 20~ 180/1°C

Operating time: 50ms 0[S}

Remarks

Operates below fixed 40ms

Definite

Timecurve

SI VI EL LI

Definite

Timecurve

DT, SI,VI,El LI

Definite

Timecurve

DT, SI, VI, E1, LI

Ground type

Definite

Ungrounded Type

Definite

Motor Config.

Reference

Motor Config.

Reference

Motor Config. Reference

Time curve: DT, VI, El

Definite

Maneuver restriction

Definite
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Operation Characteristics

Motor protection setting

Operating part

STALL/START TIME

FLC/LRC

SERVICE FACTOR

THR CONST

OCGRBLOCKTIME

Setting & Operating time
Tss (Stall Operating time): 0.05 ~ 300.00/0.01s
Ts (Motor Starting time): 1.0 ~300.0/0.1s
FLC:0.20~2.00/0.01In
LRC:0.50~10.00/0.01FLC
SVC: 1.00~1.20/0.05
Thermal constant (Heat): 2.0 ~60.0/0.5min
Thermal constant (Cool): 2.0 ~ 60.0/0.5min

Overload Constant (O/L): 0.80 ~ 1.20/0.05

B/T:0.00 ~60.00/0.01s

* THR depends on the h-factor, but the amount of heat reaches 100% when FLC is continuously introduced.

Measurement
Item

Voltage Zero-phase voltage
Line / Load current

Reversed phase current

Current
Zero-phase current (1)
starting current
starting time
% Load factor

9% Heat utilization

Analog Input (Al) 1,2

*Voltage/current values above are based on secondary PT/CT
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Range

0,2.2~200V

0,0.05~200A

0,0.05~200A

0,0.05~40A (NCT)
0,0.15~30mA (ZCT)

0,0.05~200A

Average start time of last 5 operations,
Max. start time

0,5~999.99%

0,5~150.0%

4~20mADC

Accuracy(%)

5%

+0.5%(0.2~1.21n)

*5%

+5%

+5%

+5%

+1%

+5%

+0.5%

Remarks

FLC: STALL Setting
LRC: LOCK Setting

THR (49) Setting

OCGR instantaneous operation delay
Applied only with INST at 50N

Remarks

Vo, Vo Max

lay Iy I

los lo Max

Is_avg, Is_peak

Ts_avg, Ts_peak

%FLC, %FLCavg, %FLCpeak

%Q, %Qavg, %Qpeak



Operation & Setting

Digital Protection Relay

LED Operation Explanation

DPR1000 LED is different according to each model. In case of an Al model,

there are additional LEDs TPR 1 and 2 compared to the base model.

Displays the relay operation of DPR1000 (red). If relay is at pick-up status due to a system accident occurring, it blinks once/second.

Description

If relay operates due to a system accident or during trip, it maintains ON. This relay LED can only be released by reset.

LED Types
Power LED LY Displays the power status of DPR1000 (blue).
. If the system operates properly, it maintains blue. If a fault has occurred, it blinks once/second.
Communication comm Displays the remote communication status of DPR1000 (orange).
LED If data is sent/received in normal communication condition, it blinks.
DIAG/ERR DIAG/ERR If hardware or program faults are detected during self-diagnosis of DPR100, it blinks (yellow).
Itis turned off during normal condition. If this LED is blinking, please contact a designated service center.
PICK-UP[TRIP
PICK-UP/TRIP
LEDfor pickupmrip T DPR100 executed trip operation due to a system accident, it displays the accident relay element (red).
P Trip display LED. In case of enforcement element, it only switches ON if the motor cannot start.
TRIPindication [ ) ) o :
Relay LED can only be released with a reset operation like pick-up/trip LED.
REMOTE LOCAL

REMOTE/LOCAL .

CLOSE
CB CLOSE/OPEN o

Self-Diagnosis

Fault ltem

AUX BAT

F/s
R/S
NOCT
NOT/S
NOAI
NOW/T

WATCH DOG

They are blue and red LEDs located on top of the R/L keys. They display the current control status of DPR1000.
If the control is REMOTE/LOCAL REMOTE, the blue LED lights up, and if the control is LOCAL, the red LED lights up

These 2 LEDs cannot be turned ON/OFF at the same time.

OPEN

Cause

Occurs when internal backup capacitor is discharged

Happens when front IrDA (infrared)
communication fault has occurred

Occurs when an internal communication board
fault occurred

Occurs when CT/PT calibration was not performed
Occurs when device time is abnormal

Occurs when Al calibration was not performed
Occurs when Wave Trigger was not saved

Occurs when the device does not boot properly

Itis a blue and red LED located on top of CLOSE/OPEN keys. It displays the current CB status connected to DPR1000.
If CBis closed, red LED lights up, and if CBis opened, blue LED lights up

Description

Leaving the power ON for a while will charge the capacitor and
automatically resumes

If the system does not resume automatically, Please contact the service department

Please contact the service department

Please contact the service department

Please contact the service department

Resumes if the time is set using the Manager program or through communication.

Please contact the service department

Resumes if Wave Trigger condition is set using the Manager program

Please contact the service department
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Characteristic Curve

Standard inverse time

t(sec)
1000

100

10
AN
AN =
[LWAN SSSS
\\ = 12
T~ ~
AN
1 N,
\\ N,
AN
0.2
\\
™~ 0.1
\\\\
0.1 00
1 10 100
1/1s
Very Inverse Time
t(sec)
1000
I
|
100
10 AR
‘\ \\\\\\\\\
1AM O
A AN
IMWANANN
\ \\\\{
RIERANNNNSSS
i — 12
ANy
N\
N
N
\\ N 02
0.1
0.1
0.05
0.01
1 10 100

I/1s
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« Apply: Over-current (50/51)
Ground Fault and Current (50/51N)
Reverse Phase and Current (46)

i= 2 mac

(U/Is)002-1

I: Accident Current

Is: Correction value

TD: Time Setting tab

C: Relay characteristic value

« Apply: Over-current (50/51)
Ground Fault and Current (50/51N)
Reverse Phase and Current
(46)Locked Rotor (51LR)

13.5

= xTD +C
(I1s)-1

I: Accident Current

Is: Correction value

TD: Time Setting tab

C: Relay characteristic value



Digital Protection Relay

Extremely Inverse Time

- Apply: Over-current (50/51)
{(sec) Ground Fault and Current (50/51N)
oo Reverse Phase and Current
(46)Locked Rotor (51LR)

1000 H

80

100 t= xTD
(UIs)2-1

+C

I: Accident Current

Is: Correction value

TD: Time Setting tab

C: Relay characteristic value

0.1

0.01

0.001

1 10 100
I/1s
Long Inverse Time
- Apply: Over-current (50/51)
t(seq) Ground Fault and Current (50/51N)
10000 Reverse Phase and Current (46)
I
120
= xTD +C
1000 (Uls)-1
100
\‘\\‘\\\\\\1 \\ I: Accident Current
\\\\\ \i\‘ Is: Correction value
N
NN TD: Time Setting tab
10 \‘\\\\\\\\ C Rela h ot
S 12 : Relay characteristic value
— ~N———————-
. NG TN 02
0.1
0.05
0.1

1 10 100
1/1s
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Characteristic Curve

Thermal Element Characteristic (Thermal Curve Cold, Hot status)

« Apply: Thermal Overload Relay (49)

t(sec)

10000
2 P2
) triptime = t.In B ol — min]
12- (OL - SF *Ib)?
1000
\\
T\ Q{x‘:\ (Thermal Time Constant)
w \\\&\\§§ =2,10,20,30,40, 50, 60min
I e A I: Fault Current
\ ANIAN NN
\\ AN \:Q :\\ Ip: (Load Current before Memory Fault)=0.5
" \\‘ \\\\ AN In: (Rated Current or FLC)=1
\\‘ = BN S ‘3‘&\ OL: (Overload Constant)=1
N AN 12 SF: (Service Faclor)=1
N N
1 NN N\
~ AN \\\ \\
AN
0.2
0.1 b
\\\i 01
0.05
0.01
1 10 100

1/1s
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erlng Digital Protection Relay

DPR1000FN
A B CN

DPR1000 FN

Ty

a Vo2(T12) L b
vm(m)l VO%”%

AN

5A - 3
) IrR1(T13)
1R2(T14) IR ‘L *If 3wiring CTisused as 3CTY
1$1(T15) wiringon a 3 Phase 3 Cable
J 2(T16) N ‘ L resistance ground system
Im(T17)
. (T

) 172(T18) It ‘ g
In1(T19) 5

>

l In2(T1A) In ‘ %
1,—In1
- Note) * Ground fault is detected
P—1n2 if Ground CTisused on a
3Phase 3 Cable resistance
ground system
Note) When detecting ground fault using CT on the transformer neutral point ground wire, wire it with the ground wire
DPR1000 FZ
A B C
S DPR1000 FZ
3 = a Vo2(T12)
L Vo (T11) V0§||§
f
j 1R1(T13)
1R2(T14) R %
1s1(T15)
1s2(T16) Is g
I1(T17)
|
g . go E . 112(T18) I %
ANNENS 101(T19)
-L 102(T1A) lo %
200/1.5mA
<::
/>
<:\

*Take caution that in order to properly measure the phase, the polarity of zero phase voltage (Vo2, Vo1) and zero phase current must be set in the opposite direction
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Contact Configuration

Mode Change S/W

COMM RESET @

CONSOLE PORT D
CNS3 Position
COM C31
X+ C32
TX- C33
RX+ | C34
RX- C35

Contact Configuratione

Terminal Number Terminal Details
Cl1 CBOFFO
C12 CBOFF1
C13 CBONO
Cl4 CBON1
C15 DOO01
Cl16 DO 02
C17 DO03
ClA DI01
C1B DI02
C1C DI03

*DI01is CB OPEN/CLOSE status input contact, and if DI 01 does not receive input, it sets OPEN, and if it receives input, it sets CLOSE.
*DO 01-03 are CB OPEN/CLOSE control contacts, which cannot be used.

148

®

T/B Terminal Positioning
Vo1 |[T11|T12] VO2
IRT |T13|T14| IR2
IST |T15| Ti6| 1S2
T | T17 | T18| IT2
In/lo1 | T19 | T1A| In/lo2
Notel) FG connection
Default Use
CB Open Output
CB Close Output
50/51

50/51N, 67N,67G
Relay elements except for DO 01, 02

CBstatusinput

General DI

General DI

CN1 Position

C11 | CB OFFO

C12 | CB OFF1

C13 | CB ONO

C14| CB ON1

C15 DO 01

Ci6| DO 02

C17 DO 03

C18 -

C19 | DO COM

C1A DI 01

CiB DI 02

CiC DI 03

CiD| DI COM

CN2 Position

C21 | Al CHI(#H)

C22 | Al CH1(-)

C23 | Al CH2(+H)

C24 | Al CH2(-)

C25 -

C26 -

c27 -

C28 | Power (+)

C29 F.G

C2A | Power (-)

Changeable Use

Unchangeable
General DO
General DO
General DO
Unchangeable
General DI
General DI



Dimensions & Ordering Digital Protection Relay

Dimensions
100 4-M5
,T,fg»:
110.4 ‘
[ @] [l %
! <
° Lk
: |
|
|
- |
= ¢ - o ¢
112.4
<Top> <Back>
20 165
120 142 23
9 S| >
& &
=
<Front> <Side>
Ordering
Protection Use & Transformer Input Communication Protocol CT Rating Frequency
FN Feeder, Motor/NCT RS RS485 M MODBUS 5A 50Hz
FZ Feeder, Motor/ZCT 60Hz
Control Power Digital Input Analog Input
AC/DC 110V AC/DC 110V Al 4~20mA
- None

Sold separately

DPR - OPTO MASTER I IrDA(infrared) Serial Port(Option)
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Digital Protection Relay

GIPAM10

Digital Protection Relay

It is a unit-type digital relay with protection functions for each relay element for
cable fault monitoring and protection, and with various additional functions and
parameters used for cable protection, it is capable of effectively responding to
accidents through prompt accident analysis.

Contents

152 Features

154 Function & Rating

157 Appearance & Setting
159 Operation Characteristics
161 Wiring

163 Characteristic Curve

165 Dimensions & Ordering
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Features

4 Unit-type Relays with up to 4 Analog Channels

100} 100] o] [o©
ocl(ce] [oM [co
ol (oo

GIPAM10 is a unit - type digital relay with protection functions for each relay element for cable fault monitoring and protection, and it is
capable of effectively responding to accidents through prompt accident analysis made with various additional functions and parameters
implemented for cable protection.

GIPAM-10vD

GIPAM-10NZ
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Wave Recording Event Recording

Analyzing operations conveniently by storing
before and after factors to Event Record

Convenient analyzing by storing DI/DO Status
simultaneously when faults happen

DO Latch function m Convenient DO setting
Available to set DO operation Available to set Trip DO and Alarm DO to each
(DO 4ea independently) protection element

weRre edt ‘ Easy PC program connection

Up to 3 setting groups can be set only for ; . :

GIPAM 10 CU / CRmodel, and can be changed Convenient connecting by adopting common USB
through KEY and DI.

mini B Type

Device Settings and Data Analysis
Using GIPAM10 Manager

By sending information (Event Recording,

Fault Recording, Wave Recording)
to PC, available to set and verify all the functions
that GIPAM10 supports.




Function & Rating

Functional summary
Type Function
OCR
OCGR
NSOCR
Reclosing
Element OR
UVR
POR
OVGR
SGR
DGR

Latching

Device No.
50/51
50/51N
46
IE]

59
27

41P

67G
67N
86

Trip Indication

Monitoring

Event Recording

Fault Recording

Wave Recording

Communication Modbus

Inputs/Outputs Digital input
Digjtal Output

PC Interface USBminiB

Note) Details of event/fault and wave can be checked through GIPAM10 Manager.

Measurement
Item
Phase voltage (V)
Line voltage (V)
Voltage

zero-phase voltage (V,)

Unbalanced voltage rate

Phase current (A)

Current Reverse phase current(l,)
Zero-phase Current (l,)
Zero-phase Current (1,)
Phase
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Range
0.000V ~999.999kV
0.000V ~999.999kV

0.000V~999.999v

0.00~200.00%

0.000A ~999.999kA

0.000A ~999.999kA
0.000A ~999.999A
0.000mA~99.999mA

0.00°~360.00°

GIPAM10 CU GIPAM10 CR GIPAM10VO
° ° -
° ° -
° ° -
_ ° _
- - °
- - °
- - °
- - °
[ ] [ ] [ ]
[ ] [ ] [ ]
32EA
32EA
4 EA (32 Samples/Cycle X 30 Cycle)
[ ] [ ] [ ]
5EA
4 EA (32 Samples/Cycle X30 Cycle)
[} [} [ ]

Accuracy(%)
+0.5%
+0.5%or £1V
+0.5%or =+ 1V

+5% or £2.5% (Constant)

+0.5%at In, £0.5% or £0.05A (Rating 5A),
+0.01A (Rating 1A) at Other Current range

£0.5% or £0.05A (Rating 5A), 0.01A (Rating 1A)
+0.5% or £0.05A (Rating 5A), £0.01A (Rating 1A)
+0.5%

+5°

GIPAM10 NZ

Applicable models
GIPAM10VO
GIPAM10VO

GIPAM10VO/NZ

GIPAM10VO

GIPAM10 CU/CR

GIPAM10 CU/CR
GIPAM10NZ
GIPAM10 NZ

GIPAM10 NZ



Digital Protection Relay

Rating

Type
Wiring

Frequency

Voltage
GPT

Current
Ratings T

Power

Power consumption

Burden
Input contacts for general

fortrip
Output contact
foralarm

Insulation Resistance

Insulation Voltage

Lightning impulse voltage

Current circuit
Overload withstand

Voltage circuit
Fast Transient Disturbance

Electrostatic Discharge(ESD)

Operation
Temperature
Storage

Humidity

Altitude
Environment

Applied Standards

Dimension (WXHXD)
Weight

Communication

Specification

3P3W, 3P4W
60Hz, 50Hz
110v

190V
5A,1A
1.5mA

AC/DC 110V,220V

20W or less: Stanby
25W or less : Operation

0.5VAorless: PT
1.0VAorless:CT

Digital Input AC/DC 110V, 220V

Rated capacity: AC 250V 16A/DC 30V 16A, Resistive Load
Max. switching capacity: 380VAC, 125VDC/16A

Closed capacity: AC 240V 3A/DC 30V 3A, Resistive Load
Max. switching capacity: 240VAC, 30VDC/5A

10MQ : All electric circuits
5MQ : Between Electrical circuits
5MQ : Between contact circuit terminals

AC 2kV/1min : Between Electric circuit and earth
AC 2kV/1min : Between Electrical circuits
AC 1KkV/1min : Between contact circuit terminals

AC 5kV(3kV) or more, 1.2x50us standard waveform supplied

Withstand 2 times of rated current for 3 hours.
Withstand 20 times of rated current for 2 seconds.

Withstand 1.15 times of rated voltage for 3 hours.

4KV: powerinput
2kV: otherinput

8KV : Air, 6kV : Contact
-25°C~+55°C

-30°C~+70°C

RH 80% or less (non-condensing)

1000m or less

Aplace not subject to abnormal vibration and shock.

Aplace where the surrounding air pollution is not remarkable.

KEMC 1120, IEC60255

100 X 240 X 217 (mm)

3kg

RS485: Modbus

LSELEC TRIC
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Function & Rating

Additional Function
« Setting Group (applicable to GIPAM10 CU/CR)

1.3 relay element setting group is supported allowing for different combinations according to circumstances
2. Setting group can be modified using key control or DI port

« Circuit Breaker Failure Protection Function (CBF)

When the circuit breaker or trip circuit fault occurs causing the circuit breaker to not operate despite a trip signal output, a breaker failure
function trips the upper circuit breaker to protect the system and to prevent spreading influence of the accident.

1. Correction Range: OFF,0.5~5.0A/0.1A

2. Operation Time: 0.10 ~60.00/0.01s

3. Contact Output: None, DO01, DO02, DO03, DO04

- Self-Diagnosis

1. Power Fail
Ifthe voltage drops below a certain level (78V - 85V) due to control power monitoring, the LCD displays “Power Fail” through the monitoring
portand the DIAG_ERR LED blinks. Once Power fail status is released, the system resumes normal operation.

2.Watch Dog
If the DSP determines normal operation and discovers DSP is not operating properly, an external monitoring IC forces DSP and neighboring
devices to reset, and boots them up in the same order and standard booting sequence (not displayed separately).

3. CT/PT Calibration Execution
If CT/PT calibration execution monitoring detects invalid data or no calibration performed, DIAG_ERR LED blinks.

4. Memory & Correction Value Fault Monitoring
Itis an external memory fault monitoring. If the external memory fails to operate properly, “CRC ERROR” is displayed on the LCD and the
DIAG_ERR LED blinks.

Recording available

System Event Wave Recording

Number of Saved Items 32 Wave Recording 4

Trigger Power ON, Setting Change, DI/DO Status Change Trigger Relay Element Operation
Sample/Cycle 32sample/Lcycle
Fault Event Save Cycle 30 Cycle (50/60Hz Common)

Number of Saved ltems 32 Can be checked using PC Manager program

Trigger Pickup, Operation
Main Information Voltage or Current at Fault
SupplementaryInformation DI/DO Status

*The “Record” items of the device display the total number of Events (Roll Over Count and Current
Event Index), and if a trip occurred, it displays the last single operation event type on HML.
*Detailed values can be checked with the help of PC Manager program
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Appearance & Setting

Digital Protection Relay

Appearance

DISPLAY

2lines’ Back-lit LCD for
faultindication and setting

UP/DOWN Key

+ Increasing/Decreasing setting
value

+ Setting change mode is used to
increase or decrease the number.

[RESET] Key

Fault window and TRIP LED
initialization when the [RESET] Key
isinput after the fault is cleared
afterthe fault occurs.

[ESC] Key

Move up one step when [ESC] Key is
input to the menu other than setting
value.

The previous value is maintained
when the [ESC] key is input while

GIPAM-10CU

INDICATORS

+ POWER: Power status LED

+ COMM: Communication LED

« DIAG_ERR: indicating Power fail /
Calibration

« PICK-UP/TRIP: Flicker in pick-up
situation due to relay operation,
lights up in trip situation

Right / Left Key

Validate only in mode of
changing the setting value

[ENTER] Key

+ Moves one step down when
inputtingthe [ENTER] keyina
menu other than setting.

« Enters the mode to change the
setvalue when the [ENTER] key is
input where the set value can be
changed and Save the set value
when you input the [ENTER] key

changing the set value. Front View after changing the set value.
Setting MMI (GIPAM10 CU/CR)
Top Menu

| |

| 1.MEASURE | | 2.DEV-CFG | 3.RY-S1 | 4.RY-S2 | 5.RY-S3 |
I I I

| -1LANALOG | | 21.syscPG | | 3150 | | 4150 | | 5150 |
I I I I I

| 1200 | |22SGRPCFG| | 3251 | | 425 | | 525 |
| I I I I

| 13.RECORD | | 23.COMMCFG| | 335N | | 435N | | 535N |
I I I I I

| 14.CLEAR | | 24.100FG | | 345N | | 445N | | 545N |
| I I I

| 25.CBFCFG | | 35461 | | 45461 | | 55461 |
I I I I

| 26.5ECUCFG | | 36462 | | 46462 | | 56462 |
| | | |

| 27.LEDTEST | | 3779 | | 4m79 | | 5779 |

2-8. DEVINFO

*Only in GIPAM10CR model

2-9. TIMECFG
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Appearance & Setting

Setting MMI (GIPAM10 VO)

Top Menu

2.DEV - CFG 3.RY-CFG

1-1. ANALOG 2-1. SYSCFG 3-1.27

1-2. DI/DO 2-2. COMMCFG 3-2.59

1-3. RECORD 2-3. IOCFG 3-3.64_1

riig
i

1-4. CLEAR 2-4. SECUCFG 3-4.64_2

Gt |

2-5. LEDTEST 3-5. 47P
2-6. DEVINFO

2-7. TIMECFG

Setting MMI (GIPAM10 NZ)

Top Menu

2.DEV - CFG 3.RY-CFG

1-1. ANALOG 2-1. SYSCFG 3-1.67G

1-2. DI/DO 2-2. COMMCFG 3-2. 67N

1-3. RECORD 2-3. I0CFG 3-3.64_1

big
Sk

P

1-4. CLEAR 2-4. SECUCFG 3-4.64_2
2-5. LEDTEST
2-6. DEVINFO

2-7. TIMECFG
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Operation Characteristics

Digital Protection Relay

OCR (Over Current Relay - 50)

Type Details Remarks
Operatingvalue 5A 5~100A/1A
Setting range 1A 1~20A/1A

o ) 0.04s: instantaneous
Operatingtimesetting ~ 0.04~60.00s/0.01s 005~ 60.00s.definite

OneinDO01~DO04  Availabletonotuseor

Trip/Alarm contact multi-use

OCGR (Over Current Ground Relay - 50N)

Type Details Remarks
Block 0.1~60.0s/0.1s Standard current: 1A
Operatingvalue 5A 2.5~40.0A/0.1A
Settingrange 1A 0.5~80A/0.IA _

0.04s: instantaneous

Operatingtimesetting ~ 0.04~60.00s/0.01s _
0.05~60.00s: definite

Available to not use or

Trip/Alarm contact -
multi-use

Onein DO01~D0O04

NSOCR (Negative Sequence Over Current Relay - 46)

Type Details Remarks
Operatingvalue 5A 0.5~5.04/0.1A -
Setting range 1A 0.1~1.0A/0.1A
Operatingtimesetting ~ 0.10~60.00s/0.01s definite

Available to not use or

Onein D001 ~D0O04 .
multi-use

Trip/Alarm contact

OCR (Over Current Relay - 51)

Type Details Remarks
Operating value 5A  10~12.0A/0.1A
Setting range 1A 0.2~24A/0.1A
TC (Time Characteristics) DT, SI, VI, EI, LI -
TD (Time Delay) 0.10~60005/0015 | /‘PPlied when selecting

Definite
Applied when selecting

TL (Time Lever) 0.05~1.20s/0.01s Definite SI, V. . LI

RTC o N DT, SI,VI,EI, LI available only to characteristics

(Reclaim time characteristics) thesameas TC

Trip/Alarm contact OneinDOOL~Dops  AVailabletonotuseor
multi-use

OCGR (Over Current Ground Relay - 51N)

Type Details Remarks
Motor Block Time 0.1~60.0s/0.1s Standard current: 1A
Operating value 5A 0.5~5.0A/0.1A
Setting range 1A 0.1~1.0A/0.1A )
TC (Time Characteristics) DT, SI, VI, El, LI -
TD (Time Delay) 0.10~6000s/0015 | /PPlied when selecting

Definite
Applied when selecting

TL (Time Lever) 0.05~1.20s/0.01s Definite SI. VI £l L
RTC o » DT SIVI Bl LI available only to characteristics
(Reclaim time characteristics) thesameas TC
Trip/Alarm contact Onein D001 ~DO04 Avallfa\ble tonotuseor
multi-use
Auto Reclosing - 79
Type Details Remarks
Times of reclosing 1~4times -
Reclaim Time 0.10~200.00sec/0.01sec -

Prepare Time 0.10~200.00sec/0.01sec -
15t shot Delay 0.10~200.00sec/0.01sec -
2Md Shot Delay 0.10~200.00sec/0.01sec -
3 shot Delay 0.10~200.00sec/0.01sec -
4thshot Delay 0.10~200.00sec/0.01sec -

* SHOT signal output is fixed at DO02.(Unchangeable)
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Operation Characteristics

SGR (Selective Ground Relay - 67G)

Type Details
Zerophasecurrent(lo)  0.9~6.0mA/0.1mA
Zero phase voltage (Vo) 10~80V/1V
Time characteristics 0°~90°/1°
angle
TD (Time Delay) 0.10~60.00s/0.01s
Trip/Alarm contact Onein DO01 ~DO04

Remarks

Definite

Available to not use or
multi-use

OVGR (Over Voltage Ground Relay - 64)

Type Details
Operating value
Setting range 10~110v/1V
TD (Time Delay) 0.10~60.00s/0.01s
Trip/Alarm contact ~~ Onein D001~ D004

OVR (Over Voltage Relay - 59)

Type Details
Operating value
Settingrange 60 ~ 160V/1V
TD (Time Delay) 0.10~60.00s/0.01s
Trip/Alarmcontact ~ One in DOOL ~ D004

160

Remarks

Definite

Available to not use or
multi-use

Remarks

Definite

Available to not use or
multi-use

DGR (Directional Ground Relay
Type Details

Fiiees 5A 05~50A01A
current(lo) 1A 0.1~1.0A/0.1A
Zero phase voltage (Vo) 10~80V/1V
Time characteristics e
angle 0°~9071

TD (Time Delay) 0.10~60.00s/0.01s
Trip/Alarm contact Onein DO01~DO04

UVR (Under Voltage Relay - 27)

Type Details
Operating value
Settingrange 10~110V/1V
TD (Time Delay) 0.10~60.005/0.01s
UVR Block ON/OFF available
Trip/Alarm contact OneinDO01~D0O04

POR (Phase Open Relay - 47P)

Type Details
Operating value
Setting range 5~100%/1%
TD (Time Delay) 0.10~60.00s/0.01s
Trip/Alarm contact Onein DO01 ~D0O04
Unbalance = MAX[“Vphase - Vavg']

Vavg

-67N)

Remarks

Definite

Available to not use or
multi-use

Remarks

Definite
Standard voltage: 15V

Available to not use or
multi-use

Remarks

Definite

Available to not use or
multi-use

X 100[%]



Wiring

Digital Protection Relay

GIPAM10 CU/CR

« Protection Relay Function : 50/51, 50/51N, 46, 79(10CR) « Domestic & Overseas Standards
+ 3 Setting Groups -KEC 1120, IEC60255

Wiring Method

Current Type (GIPAM10 CU/CR)

ABC ABCN
POWER- |17 1 | POWER+
DOO1- |18 2| DOO1+
DO02 |19 3 | DOO2+
DOO03- |20| |4 | DOO3+ UL [lg)
27(1y7) 27(1y7)
DO 04- |21 5 DO 04+ ﬂ*\_é“{ ﬂ*\_ﬁ“{
DIol- |22 6 | DIOT+ = H{
DI02- |23 7| Dlo2+ %Tw“ N 5
DI03- |24 8 | DIO03+
DI04 |25 9| DIo4+ :—L
DIos- |26 [10] DIO5+ F T S —
I 27| |11 I+ L L
Iy 28 12 I+
I 29 13 I+
IN- 30| |14 IN+
NC 31| |15 NC
TRX- |32| |16| TRX+ 3P3W 3P4W
(If a separate NCT is used at the neutral point)
GIPAM10 VO
+ Protection Relay Function: 27, 59, 47P, 64 + Domestic & Overseas Standards
- Apply voltage related protection elements -KEC 1120, IEC60255
Wiring Method
Voltage type (GIPAM10VO)
POWER- |17 1 | POWER+
DOO01- |18 2| DOO1+ ADG G ABCN
DO02- |19 3| DOO02+
D003 |20 4| DOO3+ 1100 1t
DO04- |21| |5 | DOO4+ £ ﬁﬁV—A%HE ’i v [ s o =
DIOi- |22 6 | DIOT+ L %MHE 1030 {,« f::“’) lv_ESHC
Dloz- |23| |7 | Dloz2+ £ Dol 3 ri % o ] el
DI03- |24 8 DI 03+ M = s Jj EL 280) T e
DI04~ |25| |9 | Dlo4+ | 5 s T Y £ o B g v wollf
DIOs- |26| |10| DIOs+ + L ::J
V- 27 11 Vot i
Vb- 28 12 Vb+ 2= =
T 0| 1o B 3P3W If2PTis used 3PAW
vor %04 (1el Vot (OPEN DEL’I'IZ(lz()Ewiring)
NC 31 15 NC
TRX- [32| |16| TRX+

*Take caution of Zero phase voltage wiring
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Wiring

GIPAM10 NZ
« Protection Relay Function: 67G, 67N, 64

+ Resistance Ground & Un-ground System Ground Fault Protection

Wiring Method

Ground Fault (GIPAM10 NZ)
POWER- | 17 1 | POWER+
DOO1- |18 2| DOO1+
DO02- |19 3 | DOO02+
DO03- |20 4 | DOO03+
DO 04 |21 5 | DO 04+
DIOl- |22 6 | DIOT+
DI02- |23 7 | DIo2+
DI03- |24 8 | DI03+
DI04 |25 9 | DI04+
DI05- |26 10| DIO5+
IN- 27 11 IN+
Vo- 28 12 Vo+
10- 29 13 10+
NC 30 14 NC
NC 31 15 NC
TRX- |32 16| TRX+

1/0 Contact Structure

« Domestic & Overseas Standards

ABC

-KEC 1120, [EC60255

11(In+)

il

28(Vo-)

13 —

BE

v oy

H

12(lo+)

=

LOAD

29(lo-)

L

*Take caution of Zero phase voltage wiring *In case of 3P4W, a separate NCT can be used at the neutral point

Trip and alarm outputs of all relay elements can be set on DO 01 ~ DO 04

Terminal Details Terminal Number

DIO1
DI02
DIO3
DI04
DI05
DOO01
D002
DO03
DO04

22-6
23-7
24-8
25-9

26-10

18-2
19-3
20-4
21-5

Default

CB_OFF
CBON
Gl

Gl

Gl

TPIP
ALARM

Updated Use

D001 ~ D004, SG1 ~ SG3 (GIPAM10 CU, 10CR), General DI
D001 ~ D004, SG1 ~ SG3 (GIPAM10 CU, 10CR), General DI
D001 ~ D004, SG1 ~ SG3 (GIPAM10 CU, 10CR), General DI
D001 ~ D004, SG1 ~ SG3 (GIPAM10 CU, 10CR), General DI
D001 ~ D004, SG1 ~ SG3 (GIPAM10 CU, 10CR), General DI
TRIP, ALARM, General DO

TRIP ALARM DO Reclose Input Signal

TRIP, ALARM, General DO

TRIP, ALARM, General DO

*SG1-SG3 only applies to GIPAM10 CU/CR models which support Setting Group
*If Dlis allocated as DO, Dl input generates DO output

DO Default Setting

Model

GIPAM10 CU/CR

GIPAM10VO

162

Terminal
DOO01
DO 02
DO03
DO 04
DO01
DO 02
DO03
DO 04

Setting Model

TRIP(OCR, OCGR, NSOCR)

OCR ALARM
OCGR ALARM

NSOCR ALARM
TRIP(OVR, POR)

OVR ALARM
OVGR ALARM

GIPAM10 NZ

Terminal

DOO01
DO 02
DO03
DO 04

Remark

Latch ON/OFF
Latch ON/OFF
Latch ON/OFF
Latch ON/OFF

setting

TRIP(SGR, DGR)

SGRALARM
DGRALARM
OVGRALARM

*In case of GIPAM10 CR, reclose signal is generated at DO 02.

If reclose is used, DO setting must be modified as the following.

GIPAM10 CR

UVR, POR ALARM

DOO01
D002
DO 03
DO 04

TRIP(OCR, OCGR, NSOCR)

XX(NONE)

OCR, OCGR ALARM

NSOCR ALARM



Characteristic Curve Digital Protection Relay

Standard Inverse Time - SI
« Apply : Over-current (50/51)

Ope_ration
T']';‘;é‘) Ground Fault and Current (50/51N)
0.14
. t = WL x TL+C
100 l -t: Operation Time
-I: Operation Value
-Is: Correction value
-TL: Time Correction Lever (0.05 ~ 1.20)
-C: Relay Characteristic Value (0)
10
ILARRNNNNN
TN
1NN i
W\ N\ NN
NN TL=12
\\ == . o
\ \\\\::: Le0s % Return Characteristic (RTC)
1 N~ TL=05
\\ NG TL=0.4 97
AN ~ TL=0.3 _ .
TL=02 t= 1-(1/1s)? xTL
\\
™~ TL=0.1
\\\\
i TL=0.05
1 10 100
Operation Current (Voltage)/
Correction Value
Very Inverse Time - VI
pa—— « Apply : Over-current (50/51)
ke Ground Fault and Current (50/51N)
135
WIs)1 xTL+C
100
-t: Operation Time
-I: Operation Value
-Is: Correction value
10 -TL: Time Correction Lever (0.05 ~ 1.20)
‘\\‘\\ \Q\\$§ -C: Relay Characteristic Value (0)
IAWANANNY
NN
1 \\\\\ \§§§\\
A TL=12
N P
AN =0 3 Return Characteristic (RTC)
™ TL=0.3
N ™ TL=0.2
o A )
TL=0.1 t= 1-(I/Is)? x TL
TL=0.05
0.01
1 10 100

Operation Current (Voltage)/
Correction Value
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Characteristic Curve

Extremely Inverse Time - El
« Apply : Over-current (50/51)
Operation
Time(t) Ground Fault and Current (50/51N)

10000

80
t= WXTL+C

1000

-t: Operation Time

100 -I: Operation Value

-Is: Correction value

-TL: Time Correction Lever (0.05 ~ 1.20)

===~ -C: Relay Characteristic Value (0)
\\ \\ \\\
ANEANVEAN
\\ }\
. AN AN
AN
NN TL=12
o N % Return Characteristic (RTC)
T=63
TL=0.2
432
TL=0.1 t= W x TL
0.01 TL=0.05
0.001
1 10 100

Operation Current (Voltage)/
Correction Value

Long Inverse Time - LI
- Apply : Over-current (50/51)

Operation
T:rg{)eo(é) Ground Fault and Current (50/51N)
' 120
t = 7(1/15)_1 x TL + C
1000 . .
-t: Operation Time
-I: Operation Value
-Is: Correction value
100 -TL: Time Correction Lever (0.05 ~ 1.20)
e -C: Relay Characteristic Value (0)
A MANANINNN
AN NNN
NN
N
RN
NN TL=12
AN - .
ﬁgg % Return Characteristic (RTC)
TL=0.
] NG TN TL=02 30
_— t= sy T
TL=0.05
0.1
1 10 100

Operation Current (Voltage)/
Correction Value
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Dimensions & Ordering

Digital Protection Relay

Dimensions

177 25

8 145

195

177 25 24.3

8 14.5

195

(Draw-out Type)

100

240

o o
1 . 2
215 35 315/ 80 /
5 '
[ ] q N
[CHS)|

* For the draw-out type, the CT input terminal is automatically shorted when the product is taken out.

Ordering

Protection Use
CU 50/51,50N/51N, 46
CR 50/51,50N/51N,46,79
VO 27,59,47P,64
NZ 67N,67G,64

Digital Input
AC/DC 110V
AC/DC 220V

Protocols
M MODBUS

Communication
RS RS485

OPTION
Draw-out

*Drawout Product

220
213

Wi,

(Installation Dimension)

Frequency
50Hz
60Hz

CT Rating
1A
5A

*CU, CR,NZ type Only

Control Power
AC/DC 110/220V

LSELEC TRIC
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rovide total solutions for system failure,
monitoring and protection of power facilities




Measurement Device

A. Digital Integrated Metering & Control Device /
Power Quality Meter /
Automatic Power Factor Controller (GIMAC-V) - 168

B. Digital Integrated Metering & Control Device /
Automatic Power Factor Controller /
Demand cOntroller (GlMAC-lV) ............................. 1 82

C. Digital Integrated Metering & Control Device /
Power Quality Meter (GIMAC-PQ) ---------+eeevveeeeene 202

D. Digital Integrated Metering & Control Equipment
(6] o [ [T [ ——m— 216

E. Digital Power Measuring Device
e 228

F. Energy Measuring Device (GIMAC-B) -------+------ 242

G. Digital Power Meter /
Digital DC (GIMAC-DC) --veevsevrsvrsvvssvsvssvns 282

H. Network System (u - HTU) ................................ 290




| Capable of hibh-hrecisian measurement of vafibus electribity,
. power quallty and harmonic analys:s circuit breaker control,

DI monitoring, and event recording of power distribution systems, and
: mcludes_an automatic power factor control device (APFC)
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Digital Integrated Metering & Control Device
Power Quality Meter
Automatic Power Factor Controller

GIMAC-V

Digital Integrated Metering & Control Device
Power Quality Meter
Automatic Power Factor Controller

Due to use of non-linear loads which are sensitive to the power quality,
the amount of harmonic wave generation increased and resulted in various
malfunctioning and damages to the industry. GIMAC-V is a measuring device
designed to measure power quality by measuring phase voltage, current,
phase, frequency and harmonic wave, and collecting power quality elements
such as Sag, Swell, Interruption and Transient to minimize the economic losses
caused by unexpected circumstances of equipment malfunctioning, production
delays and process confusion as a result of harmonic wave generation and
electromagnetic phenomenon.

GIMAC-V series is a Integrated Metering and Control Device capable of high-
precision measurement of various electricity, power quality and harmonic
analysis, circuit breaker control, DI monitoring, and event recording of power
distribution systems, and includes an automatic power factor control device
(APFC)

Contents

170 Features

173 Function & Rating
175 Appearance & Setting
176 Wiring

178 Contact Configuration
179 System Configuration

180 Dimensions & Ordering
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Features

A variety of measurement items and monitoring

« Wide voltage input range (AC 10 ~ 452V, 40 ~ 7T0Hz)
- Voltage/current 0.2% and power/energy 0.5 Class accuracy achieved
« 105 kinds of measurement elements provided including voltage and current
harmonics upto 63ch., THD, K-Factor and Crest Factor
-Wave capture of voltage and current waveforms
- Check the wiring via VECTOR with color LCD
- Color display of DIO operation status

Enhanced power quality (PQ) measurement function

« Measure, analyze and store up to 512 Sag, Swell and Interruption events.
« Analysis up to 63rd harmonic spectrum.

« Power measurements with accuracy Class 0.5 (IEC 62053-21, 22)

« Waveform data storage for up to 250 PQ events

Automatic Power Factor Control (APFC), Optional function

Automatic power factor control for upto 8 capacitor banks by setting
capacitor capacity and control condition
« Combination control: In case the capacitance is set, it calculates the required
reactive power at current factor and controls the
capacitors to comply with the set capacity
« Circulation control: If the capacitance is not set, it opens closed capacitors and
then closes those from lately opened one.

Transient Wave/Event storage/Inquiry

+ Up to 20 Transient Waves stored at 1,024 Sampling
(60Hz 16.28usec) per cycle

+ Power Quality, Transient waveform and Dl input display

+ Analyze files saved as Comtrade format files

Power Quality/Transient function

Item Range Remarks
Sag 40~90%  -PQEvent: Saving max. 512 events of Time of occurrence,
Voltage of pickup, max and min.
Swell 110~200% - PQWave: Saving max. 250 waveforms of voltage/current of at
least 60 cycles

Interruption  10~30% | -When PQ event occurs, DO output, Alarm LED blinks

-Event: Saving max. 512 events of Time of occurrence, dV/dt,
Voltage of maxand min.
Transient 60~150y ~Wave: Saving max. 20 waveforms of voltage/current of 1
Voltage cycle(1,024 sampling)
-When event occurs, DO output, Alarm LED blinks
- Transient recognition time : 16.276 pis (when frequency is 60Hz)
Note) The setting range is a percentage of the secondary rated voltage (%).
Note) Wave stored as Comtrade files can be analyzed in detailed.
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Digital Integrated Metering & Control Device
Power Quality Meter
Automatic Power Factor Controller

Color graphic LCD & Touch screen

Increased visibility of measuring of the power system

and real-time waveform through graphic processing

by using a color touch graphic LCD
- Comprehensive measurements display with high visibility
« Real-time waveform display and capture
« harmonic analysis display

Language selection and User Defined Display STATISTICS | MONITORING | b
Korean / English language is supported for all menus, : wsoncat, | ' | P
MEASUREMENT
and the user-defined screen display function makes it easy to find T
the menu and screen. " " '
DATA USER DEFINED
MANAGEMENT DISPLAY
GIMAC-V Manager

It is possible to download and upload the settings of the device using
USB, making maintenance and data inquiry very convenient.

m Function

« PC connection via USB port

« Managing of demand trends, events inquiry and Database

- Device settings and status inquiry

« Monitoring of measurement, electricity demand and harmonic

« Displays of electricity by vector or trend graph

« Circuit Breaker and Digital Output control by Remote/Local/Auto/Manual

« All events such as general, PQ, and transient can be queried, and waveform
data is saved as a file with Comtrade format.

| System Requirements

« Intel Pentium 3 or more IBM-PC compatible PC

+ 512MB or more memory

» 1024 X 768 or higher resolution VGA card =
« MS Windows 7/2000/XP =
+ 1G byte or more hard disk space = |z

« USB 1.0 or higher port =E T
« USB Mini-B type cable :

<Measuring> <Harmonics>
m Software download e

« https://www.lsis.com/support/download-center S S

<Setting> <Waveform data>
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Features

Statistics and Trend

« Saving max. values of the 43 measurement elements, min. values of the 19
measurement elements, preceding demand, the max/min/avg value of the
instantaneous value out of the preceding demand time, and max/min
demand value.

« For the selected 10 measurements elements Trend data for 110days (15min
basis)can be stored and displayed in Graph for trend analysis

« Demandtime: 1,2, 5,10, 15, 20, 30, 60 min

Other functions

« Breaker status monitoring and Select Before Operation control

« 512 events storable including equipment status changes, reset,
clearand etc

« Selftest function on system incorrect wiring, frequency error
and internal memory

« Analog 4 ~20mA input option

i

'g_

| (R
Modbus RTU (RS485) J
2 RS485 ports and 1 Ethernet port Independent communication is possible Modbus RTU (RS485)
- 2 ports for MODBUS RTU (RS-485) Hodhus TCR (Enerney
« 1 ports for MODBUS TCP (Ethernet 10/100 Base-Tx) !

Support 3 independent communication

Functional Block Diagram

I PT
Signaland =
A/D FRAM
converter — Digital
cT ___ input
Transducer DC 4~20mA
(TR Temp. & I Analog
Pressure) DC 4~20mA input FLASH
DION CBstatus |~ |
@ input ~  Digital
DSP _ output
CB.ON CB control
cBorF output oPU
Control power Control | | - Comm. MODBUS/
AC/DC 110V power Processor and data storage module RS-485, Ethernet
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Digital Integrated Metering & Control Device
Power Quality Meter
Automatic Power Factor Controller

Function & Rating

Rating
Item Specification
Wiring 1P2W, 1P3W, 3P3W(Y), 3P3W(OPEN-DELTA), 3PAW
frequency 60Hz, 50Hz
PT .
Voltage GPT 10~452V: Phase voltage
CcT
4 Current 7T 0.05~6A
Rating Power AC/DC 110V +20%
Power Consumption 20Worless - Stanby
. 30W or less : Operation
Burden 0.2VAorless: PT
0.2VAorless:CT
input contact for general Digital Input AC/DC 110V
for trip AC250V 16A,DC 30V 16A
Output contact
for general AC 250V 5A, DC 30V 5A
Operation -10°C~55°C
Temperature
Storage -25°C~75°C
Humidity RH 80% or less (non-condensing)
Altitude 2,000m or less

Applied Standards
Dimension(mm)
Weight

IEC60255, IEC61326, IEC61000-4, KEMC 1110
190X255X116
3.6kg

- MODBUS TCP(10/100 Base-Tx): 1Port

MODBUS-TCP « Communication speed: 10/100 MBps, Star Type, UTP (CAT.3, CAT5)
« Communication distance, max.100m (HUB to terminal)
Communication
+ MODBUS RTU(RS485): 2Ports
MODBUS.RTU « Operation mode Differential, Communication speed 9,600/19,200/38,400bps

+ Communication distance, max 1.2km, Universal RS485 Shielded twisted pair cable
« Transmission system, max Half-Duplex, output voltage -7V ~ +12V

Note) Avoid places with vibration, shock, dust, moisture, corrosive, gas, etc.

Automatic Power Factor Controller (APFC)

Type Specification
) BANK 0~8
BANK setting
Alarm 0~1
Capacitor capacity setting None ~999MVA
Alarm contact setting DO_01~DO_08
Capacitor closing delay time 10~300sec/1sec

Dead time (for charge or discharge)
Maximum power factor setting

Minimum power factor setting

Alarm power factor setting (Alarm occurred)

10~300sec/1sec
0.95~-0.90 (+lag, - lead)
0.80 ~ 0.95

0.00 ~ 0.90

Low Current Set whether to get EVENT occurred and set the control in case the average current of 3 phase is 1A
Setwhether to get EVENT occurred and set the control in case the phase voltage (line voltage for 3-phase 3-wire open delta)
Under Voltage :
Event &Alarm is80Vorless
Setting Over PF Set whether to get EVENT occurred when exceed the Maximum PF
Under PF Under PF: Set whether to get EVENT occurred when less than the Minimum PF
OverVolt THD Set whether to get EVENT occurred and BANK control when the voltage THD is above the set value
Automatic control Auto
Manual control Manual
Power Factor control

Combination contro

Circulation control

lNote)

In case all capacitances are set

In case the capacity of the capacitor is not set
- Thefirst input capacitor is opened first, and the last opened capacitor is input first.

Note) Circulation control is recommended when the capacitor capacity is the same
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Function & Rating

Measurement

Voltage

Current

Phase

Power

Energy

Frequency

Power Factor

Harmonics

Analog Input

Note) Average of line voltage

174

Item
Phase voltage
Linevoltage
Normal phase voltage
Reversed-phase voltage
Crest Factor
Phase current
X phase current
Normal phase current
Reversed phase current

Crest Factor

Line voltage
Phase voltage
Phase current

Active power

Reactive power
Apparent power

Active energy

Reactive energy
Reverse active energy
Reverse reactive energy

Apparent energy

Power Factor(PF)

1st harmonic power factor (DPF)

Line voltage
Phase voltage
Phase current
THD

TDD

K-FACTOR

Description
Vo Vb, Ve Vnavg
Vats Voo Vear Viavg ")
Vy
V)
Va, Vo, Voo Vabs Vbo Vea

las Iby les Iavg

3y I I
Avab: vac: 4Vca
2V, 2\, 2V,
Ll 2l 21, Z),

P,, Py, P, 3P
Qa Q1 Qu 2Q
S2Sp 56 55

WH,, WHy, WH,, SWH
VARH,, VARH, VARH,, SVARH
FWH,, rWHy, r'WH,, S\WH
PVARH,,, 'VARHy, IVARH,, SVARH
VAH,, VAH,, VAH., SVAH

F(Hz)

PF,, PFy, PF., JPF
DPF,, DPF,, DPF., SDPF

Vabs Vb, Vea 2~63th Harmonics
V3, Vi, V¢ 2~63th Harmonics
la» I, Ic 2~63th Harmonics
Vo Vo Ve Van Vi, Ve Loy Iy I
las Iy le
las Iy le

Al01,AI02

Measurement range
0.000V~999.9kV
0.000v~999.9kv
0.000v~999.9kv
0.000V~999.9kV

0.000~999.9
0.000A~999.9kA
0.000A~999.9kA
0.000A~999.9kA
0.000A~999.9kA

0.000~999.9
0.0~359.9°

0.000~999.9GW
0.000~999.9GVar
0.000~999.9GVA
0.000~999,999.999MWh
0.000~999,999.999MVarh
0.000~999,999.999MWh
0.000~999,999.999MVarh
0.000~999,999.999MVAh
40.000~70.000Hz
-1.0000~1.0000
0.000~999.9
0.000~999.9
0.000~999.9
0.000~999.9%
0.000~999.9%
0.000~999.9

4.000-20.00mA

Accuracy
0.20%

0.20%

0.20%

0.20%

0.5°

Class0.5
Class0.5
Class0.5
Class0.5
Class0.5
Class0.5
Class0.5
Class0.5
0.1%

phase accuracy

0.5%



Digital Integrated Metering & Control Device

Appearance & Settin
p p g Automatic Power Factor Controller
DI status LED Touch Graphic
(Fault status) LCD
EVENT
STATISTICS | MONITORING
RECORDS LOCAL
REMOTE
HISTORICAL DEVICE
MEASUREMENT
) . . CONFIGURATION Transfer KEY
Status LED — -State LED
DATA USER DEFINED
- Power MANAGEMENT DISPLAY
~Comm : ; CBON/OFF
-Alarm
-Control KEY
-Sys Err
’ -State LED
RESET KEY
- Fault Reset

-Release CB select

MMI control

EVENT HISTORICAL DEVICE DATA USER DEFINED
SIATISTICS IMONIIUEING RECORDS TREND BIESUREMEN CONFIGURATION MANAGEMENT AREC DISPLAY
‘ SR H DUDOSTATUS “GENFEEF‘@%RE[}’SENT ‘ TRENDT ‘ ‘ OVERVIEW ‘ ‘WIRINGCUNFIGUHATION‘ ‘MEASUHEMENTCLEAR‘ ‘ OVERVIEW ‘
B R I I e
MEASURENEENT
MAXVALLE TRANSIENT ‘ TREND3 ‘ o ‘ CTRATO ‘ i THECONFGLRATON
PREVIOUS EVENT RECORDS ‘ ‘ ‘ ‘ ‘ ‘
LANGUAGE SELECT BANK DO CONFIGURATON
DEMAND VALUE TRENDA PHASE HISTORICAL
TRENDS i BANK CONDENSOR
CONFIGURATION
VN VALUE
IN PRE-DEMAND ‘ LR ‘ ‘ ] ‘ ‘ EHERNET ‘ DO COUNTS
R ey || oot | ocowemon | | A i coupeupmon
MIN DENAND mens | | IO mmocowaman | pssworores
‘ TREND9 ‘ ‘ Yo ‘ ‘ DI CONFIGURATION ‘ ‘DEVICEINFORMATION‘

TREND10 ‘ DO CONFIGURATION ‘ ‘ DEVICELED TEST ‘

‘HMECONFIGURAHON‘ ‘ ALL DATA CLEAR ‘

DEMIAND
‘TIMECONFIGUHATION‘ ‘ DRI ‘

COMPLEMENTARY
SETTINGS
USER DEFINED DISPLAY
Note) Gray menu can be displayed by the User Defined Display.
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Wiring

3P3W

DI_01 L\M

DI_02

o |

B
DI_06 % %K
S M7=

DO_01+

CB_CLS+

CB_CLS-
CB_OPN+ |

CB_OPN-

DI_CLS+

Iia
k=

DI_CLS-

R

DI_OPN+

DI_OPN-

TR

176

GIMAC-V

AC/DC110V

[ T ]

A B C
v Va Fuse o o4
0 e
EAE N
[ L
v
CTT
cTT
cTT
. CTT
J =
Al01+
M Al01-
3P3W Open Delta

Ccom1

com2

N(-) P(+)

COM
TRX+
TRX-
TRX+
TRX-

CcoMm
TRX+

TRX-
TRX+

TRX-

CTT

CTT

CTT

<PT wiring>

i




Digital Integrated Metering & Control Device
Power Quality Meter
Automatic Power Factor Controller

3PAW

ABCN ABCN

Va Fuse

s I .

Vb Fuse

=

>—% Ve Fuse

bﬁ -
\Y%

Vn

i<

cTT
CcIT
cTT L
bb] CTTL DD
<Wiring with PT> <Direct Wiring>
1P3W 1P2W
ANB AN
va Fuse - Va Fuse A
N vb Fuse an _E Vb Hg o
_.E ﬁ 7 g _-:%—NVH Ve
E Vn E_\W_‘ Vn
v R v =
la+ CTT T
e =
JH I
[
Ix+ 4
J“ Ix CW; 3| CTT% ]
\%
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Contact Configuration

[T ﬁ@ uuuuuuuuuuuuuuuuu @F%
i o‘ °
e |
DI_02 g:*g; il el Va
COMO_ 5 o, 5 Ve
DI_05 = il =1
o DI_06 ] g g v,
—| DO_01+ 0l Vn
38*82_ DO_02+ i g |
= DO_03+ il =
DO_03- DO_04+ o || B 8l 1+
DO_04- —— = o0 ] il =
DO_05- |55 06+ 1lae :
DO_06- = e I+
Do_o7- | D007+ 1l2e) b
Do 08— D008 il [ Iy~
= DO_08b 1S
CB CLS-"cp cLs+ i latey e, Lo+
CB_OPN-/ c5 opn+ il l512 I~
= ilgle T
DLCLS- I 'bicLs+ 4lcle Emm s b
DLOPN= 5 0PN+ e || o || -
= o 0 o0 —
i O‘ o NP
g0 B
Input and output contact configuration
Setting by model(Example)
ntact nam Remark
Contactname GIMACVNO GIMACVAP ema
DI_CLS+,DI_CLS- CBCLOSE State-input_52a User defined using N/A
DI OPN+ DI OPN- CBOPEN State input_52b
DI_01~06 FAULT-CAPTURE DI-NONE
CB_CLS+,CB_CLS- CB CLOSE Output User defined using N/A
CB_OPN+,CB_OPN- CB OPEN Output
DO_01+,D0O_01- SAG For BANK control
DO_02+,DO_02- SWELL For BANK control
DO_03+,DO_03- INTERRUPTION For BANK control
DO_04+,DO_04- TRANSIENT For BANK control Fact tting is NONE
DO_05+,D0_05- DI For BANK control actory setting 1s
DO_06+,DO_06- LATCH For BANK control
DO_07+,D0O_07- NONE For BANK control
DO_08a, DO_08-,DO_08b LOCAL/REMOTE ALARM
Operations by DI setting
Setting Value RESET after Removal of fault after RESET fo
Contact name Operation Operation TS SIS
Atnormal  AtFault NP RESET RESET i
(Fault elimination first) (RESET first) {at the paint of DI
FAULT-CAPTURE ickeri O
off Flickering Flickering (red) off On (red) off
FAULT-NONE (red) X
DI-CAPTURE O
off On (yellow) off - - off
DI-NONE X
Operations by DO setting
Contact name Setting Value Operation Return condition
NONE - -
SAG Output in the event of SAG EVENT of PQ Return by FAULT RESET
SWELL Output in the event of SWELL EVENT of PQ Return by FAULT RESET
DO_01 INTERRUPTION Outputin the event of INTERRUPTION EVENT of PQ Return by FAULT RESET
5 TRANSIENT Output in the event of TRANSIENT EVENT of PQ Return by FAULT RESET
DO 07 DI If corresponding Dl is in ON state If DI is in OFF state
- LATCH If corresponding Dl is in ON state If DI is in OFF state and FAULT is RESET
APFCALARM Output in the event of Alarm of APFC If FAULT is RESET or ALARM is relieved
If APFC" i dition is satisfied
APFC BANK Outputin the event of APFC's closing condition is satisfied . Sopening Co.n ronissatistecor -
opening command is entered by communications/KEY
DO_08 LOCAL/REMOTE Output in the state of REMOTE Return at LOCAL state
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Digital Integrated Metering & Control Device

System Configuration tomats P s Gt

J\ Fault wave
e
B v
i
v XGIPAM
I | : RS485
1
1
1
1
1
1 MODBUS-TCP
: Ethernet
1
E— [
1
L]
. .' T .
B m i
T "
L

: ! 2 !
A N7
GIMAC-VNO GIMAC-VNO GIMAC-VAP
I— | I

v v \/
APFC
Automatic Power
y Factor Controller

J 7
ZRZAZA
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Dimensions & Ordering

Dimensions
L ]
<Top view>
190 170.9
149.6
B ] (]
_ _
] [m s ol =
i - | EE
i - nl -
12 " ==
. & ==
] 3 i O E
et 2 s o o = mi] I CXT
ﬁn— = :’:L;} - ‘;}_ umDm ; :ﬂ
IEEE [T [ ] | 1 ==
D b . S— —— || ﬂ
J . |
<Leftside view> <Frontview> <Right side view>
184
130
&
o) 4-95
i
Ble
Lla
el
Blel
olel
Ble]
=
se <Drilling> IR
|
=
el
Lo
e
@)
<Rearview> ° °
Ordering
Model Protocol Frequency Digital Input
NO Normal M MODBUS 50Hz AC/DC 110V
AP APFCfunctions 60Hz
Communication CT Rating Control Power
RS RS4852Port 5A AC/DC110V
ET Ethernet 1Port
RS485 2Port,
Ethernet 1Port 3% Manager program is downloaded from our website, USB Mini 5p cable is available commercially.
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Digital Integrated Metering & Control Device

IVI E IVI 0 Power Quality Meter

Automatic Power Factor Controller
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Digital Integrated Metering & Control Device
Automatic Power Factor Controller
Demand Controller

GIMAC-IV

Digital Integrated Metering & Control Device
Automatic Power Factor Controller
Demand Controller

GIMAC-IV series performs 128 samplings per cycle with the integrated high-
performance DSP for various measurements and calculations to enable high
measurements accuracy, and it also added a digital filter to prevent inaccurate
measurements by effectively blocking various noises and abnormal waveforms
such as Sag and Swell that cause measurement errors.

It features Event Recording function which is capable of saving up to 300 events
ranging from setting changes, DI/DO status change, APFC event and demand
controller event, and it also features various self-diagnosis functions which not
only diagnose external issues such as inappropriate wiring, shorted wiring and
abnormal frequencies, but also internal memory and CPU faults as well.

Contents

184 Features
190 Function & Rating

il
193 Appearance O
194 Operation & Setting
196 Wiring
198 Contact Configuration
199 System Configuration 4
200 Dimensions \

201 Ordering
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@ Use of High Energy Efficiency Materials

DTN
LS auto power factor controller GIMAC-IV AP is a critical product comprising of
complex receiving/distribution panels certified with high energy efficiency
materials certified by the Korea Energy Agency. GIMAC-IV AP is a high energy
efficiency material product capable of automatically controlling the power
factor toimprove upon the product’s energy efficiency, and it acquired KERI
certification which verifies its performance and reliability.

Demand Controller
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Features

Multi function, High Measurement accuracy

Various measurement functions and High accuracy (0.2%)

In addition to basic relay elements such as voltage, current, power, electric energy, power factor and frequency, it is able to
perform measurement on phase, harmonic wave and demand. It also incorporates a high performance DSP which
performs 128 samplings per cycle, as a result achieving 0.2% or greater measurement accuracy.

Harmonic Wave Measurement & THD

Along with basic waves such as voltage and current, it is capable of measuring and displaying the 63th harmonic wave, and
itis also capable of displaying THD (Total Harmonics Distortion) thereby enabling an easy power quality analysis.

Event Recording

Up to 300 events ranging from relay fault occurrence, circuit breaker operation, Digital Output contact operation, status
change, setting change, self-diagnosis error, APFC event and demand event are recorded.

- APFC Evnet: Zero Voltage, Under Voltage, Zero Current, Reverse Currnet
Low Current, Over Switching, Alarm PF, Over PF, Under PF

-Demand Event : Alarm1, Alarm2

- Daily/Monthly/Yearly data recording available

Incorporation of Digital Filter

@vL High-performance digital filter is installed to prevent incorrect frequency measurements that are caused by noise waves
within the voltage or abnormal waveforms such as Sag and Swell.

Analog Input (Option)

GIMAC-Vis capable of 2-point analog contact input, and it is capable of measuring analog data such as interior temperature
of the switchgear or rectified AC/DC voltage.

-Allnput Range: DC4 ~20mA

-Number of Contact Points: 2

-Accuracy: £0.5% at Full scale
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Digital Integrated Metering & Control Device
Automatic Power Factor Controller
Demand Controller

&

Q)

Reliability & Convenience

Select Before Operating (SBO) & Check Before Operating (CBO) functions

This function executes control commands only after selecting a control point and confirming a normal response from the selected
point for greater control reliability and security. GIMAC-IV applies SBO/CBO functions on the power contact for CB control. The
selected control point will wait for a control execution command for 5 seconds after responding, and if an execution command is
not delivered within 5 seconds, it returns to its previous state, and if an execution command is delivered properly within 5 seconds,
only then it will execute the control operation.

Variety of Self-Diagnosis Features

Frequency issue, wiring issue, voltage issue, circuit breaker control error, DO control error, DPRAM error are detected and saved as
events, and displaying on the LCD screen and the blinking of system error LED is also a part of the wide range of self-diagnosis
functions of the system.

Wide Range of Communication Compatibilities

GIMAC-IV supports MODBUS/RS485 communications. With the use of a protocol converter, it can also support DNP3.0, Glofa PLC
protocol and Ethernet compatibility that enables high-speed data transfer as well as duplex communication for greater application.

PT & GPT
Signal and
A/D FRAM
converter — — Digital
CT || input
Transducer DC 4~20mA FROM
TR Temperature Analog
bC 4~2oma | input
DPRAM
DI_ON CB status
@ input ~ Digital
DSP — output
CB.ON CB control
csorf X output
CPU
Control power Control I CPLD — Comm. )—MODBUS/
AC/DC 110V power Processor and data storage module RS-485
Block Diagram
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Features

Automatic Power Factor Controller, Demand Controller(OPTION)

Maximum 8 Capacitor Banks or load control

With ¢ type 8 contacts, a/b type contact can be used independently. also by setting 1 bank as 2a, it's possible to control CB on/off

independently with a type 2 contacts.

External Relay
Startup Power +

DO_01a

[aContact] §

3--

Product s
Interior
External Relay
Startup Power -

]
]
i
]
COMO03 :
]
]
]
]
]

Capacitor
BANK

[a Contact]

[bContact]

Product
Interior

External Relay
Startup Power +

DO_01b

COMO03

External Relay

Startup Power -

[b Contact]

Optimized power factor control with automatic/manual control,

circulation control and combined control (GIMAC- IV AP)

Capacitor capacity can be set automatically or manually, and by circulating the Capacitor control order, it can prevent control
concentrating on a single bank. It also can achieve optimum power factor control by implementing combination control which
automatically combines Capacitor capacities and automatically calculates the target power factor.

Lead Power Factor 4
Power Factor=1

Lag Power Factor

0.9

0 minT

AUTO transform

DELAY TIME i Charge Consideration Time i
‘ . Time
1 minT 4min T
Capacitor BANK Capacitor Capacity
input Calculation



Digital Integrated Metering & Control Device
Automatic Power Factor Controller
Demand Controller

Acquired KERI certificate for high-efficiency
energy equipment (APFC)

GIMAC-IVAP is an automatic power factor controller (APFC), which is an essential
product of a complex switchgear system that is a high-efficiency energy equipment
implemented by the Korea Energy Agency.

Efficient maximum demand power management with automatic/manual control and priority
control

The power consumption is constantly monitored to automatically calculate the predicted power so that it does not exceed the
preset target power value, and cut off the load to manage the maximum demand power.

kW
A

Demand Time Limit 3
(15min) !

i Maximum Power  Target

Instantaneous

Power Power
Demand
f«— Estimated Power (Q)
——————————————————————————————————— " Aa—— Target Power(R)
= %
-
= 0
s .
§ 77'3 7777777777 l«— Reference Power (Pr)
2 R A l«—— Current Power (Pt)
o
o AP ¢ !
A LAt .
,,,,,,,,,, 4 ________le— Alarm Release Point
] l«—— Alarm Generation Point

<—>i
" Time remaining(T-) |
e EE— ]

Demand Time Limit (T)
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Function & Rating

Rating
Type
Wiring
Frequency
Voltage
. C t
Ratings arren
Power
Power consumption
Burden
Input contact for general
for tripNotel)
Output contact
foralarm

Insulation Resistance
Insulation Voltage
Lightning impulse voltage

Current circuit
Overload withstand

Voltage circuit

Fast Transient Disturbance

Electrostatic Discharge(ESD)
Operation
Temperature
Storage
Humidity
Altitude
Applied Standards
Dimension(mm)

Weight

Communication

PT

GPT

CcT

Specification
1P2W, 1P3W, 3P3W, 3P4W
60Hz, 50Hz
10~230v
2.2~230V
0.05~6A

AC/DC 110V, 220V

10W or less: Stanby
30W or less: Operation
1.0VAorless: PT
1.0VAorless:CT

Digital Input AC/DC 110V, 220V

Contact switching capacity: AC 250V 16A/DC 30V 16A, Resistive Load

Max. switching capacity: AC 3840VA, DC 480W

Contact switching capacity: AC 250V 16A/DC 30V 16A, Resistive Load

Max. switching capacity: AC 3840VA, DC 480W
DC 500V 10MQ or more

AC2kV (1kV)/1min

AC 5kV(3kV) or more, 1.2x50ps standard waveform supplied

Withstand 1.2 times of rated current for 3 hours.
Withstand 8 times of rated current for 2 seconds.

Withstand 1.15 times of rated voltage for 3 hours.

4KV : powerinput
2kV: otherinput
1kV:analoginput

8KV: Air, 6kV: Contact

-10°C~55°C

-25°C~70°C

RH 80% or less (non-condensing)
2,000m or less

IEC60255, IEC61000-4, KEMC 1110
190X255X116

3.6kg

RS485: Modbus, DNP3.0

Note 1) When the circuit breaker relay open circuit occurs, it must be an unloaded open circuit.
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Digital Integrated Metering & Control Device
Automatic Power Factor Controller
Demand Controller

Measurement

Voltage

Current

Phase

Power

Energy

Frequency

Power Factor

Harmonics

Demand

Analog Input

Communication

Type

MODBUS/RS485

ltem

Voltage (V)

Normal voltage (V;)
Reversed phase voltage (V,)
Zero phase voltage (Vo)
Unbalanced voltage rate
Current (1)

Normal current (I;)
Reversed phase current (I,)
Linevoltage

Line voltage-current
Phase voltage

Phase voltage-current
Phase current

Active power

Reactive power

Apparent power

Active energy

Reactive energy

Reverse active energy

Power Factor(PF)
Linevoltage

Phase voltage

Phase current

Active power demand
Currentdemand

Analog Input

Item
Operation Mode
Communication Speed
Communication Distance
Communication Cable
Transfer Method
Max. /O Voltage

Measurement range Accuracy(%)
0.000V~999.99kV +0.2%
0.000v~999.99kV +0.2%
0.000v~999.99kV -
0.000v~999.99kV -
0.000V~999.99kV +0.5%

0.000~100.00% -
0.000A~999.99kA +0.2%
0.000A~999.99kA -
0.000A~999.99kA -
0.000~360.00° +05°
0.000W~99999.9MW +0.5%
0.000Var~99999.9MVar +0.5%
0.000VA~99999.9MVA +0.5%
0.000Wh~99999.9MWh +0.5%
0.000Varh~99999.9MVarh +0.5%
0.000Wh~99999.9MWh +0.5%
45~T0Hz +0.05Hz
-1.000~1.000 +0.5%
0.000V~999.99kV -
0.000A~999.99kA -
0.000W~99999.9MW -
0.000A~999.99kA -

DC4.000 ~20.00mA +0.5%

Specification
Differential
9,600/19,200/38,400bps
Max. 1.2km
Universal R$485 Shielded twisted pair cable
Half-Duplex
STV~ +12V

Remarks

Phase voltage, Line voltage

Each Phase Current

Voltage 30V, Current 0.5A or higher

+Forward, - Reverse

+Forward, - Reverse

+Forward, - Reverse

+Forward, - Reverse

cosB (+: Lag, -: Lead)

Basic Wave~63" Harmonic Wave and THD

Basic Wave~63" Harmonic Wave and THD
Peak demand
Peak demand

4mAor less not measured

Remarks
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Function & Rating

Automatic Power Factor Controller (APFC)

Type

BANK
BANK setting

Alarm

1BANK 1a contact
BANK Control

1BANK 1b contact
Contact Setting

1BANK 2a contact
Capacitor capacity setting
Alarm contact setting
Capacitor closing delay time

Dead time (for charge or discharge)

Maximum power factor setting

Minimum power factor setting

Alarm power factor setting (Alarm occurred)

Event &Alarm
Setting

Power Factor control

Reverse Current
Low Current
Under Voltage
Over Switching
Over PF

Under PF
Automatic control
Manual control

Combination controle)

Circulation control

Demand Controller

Monitoring Function

Load Setting

Load Control Contact
Setting

Alarm Contact Setting

Demand time
Starttime

Period time
Delay time
Target Power (Wt)

Alarm

Demand Control

Sequence

192

Type

Number of Loads

Number of Alarms
1LOAD 1a contact

1LOAD 1b contact
1LOAD 2a contact

Alarm 1

Alarm?2

Auto Control
Manual Control
Priority Control

0~8
0~1

DO_0la ~ DO_08a (Latch)
DO_01b ~ DO_08b (Latch)

Specification (GIMAC-IV AP only)

DO_01a~DO_08a (ON/OFF contact independently controlled, 500ms Pulse)

None ~9,999MVA(Automatic / manual)

DO_01~DO_08
3~300sec/1sec
3~300sec/1sec
0.95~-0.90 (+lag, - lead)
0.50 ~ 0.95

0.00 ~ 0.90

Set whether to get EVENT occurred and set the control in case the reverse power is maintained for delay time

Set whether to get EVENT occurred and set the control in case the average current of 3 phase is 1A

Setwhether to get EVENT occurred and set the control in case the phase voltage
(line voltage for 3-phase 3-wire open delta) is 80V or less

Set whether to get EVENT occurred when capacitor control relay On count is 500 or more

Set whether to get EVENT occurred when exceed the Maximum PF

Set whether to get EVENT occurred when less than the Minimum PF

Auto

Manual

In case all capacity of capacitors are set

In case the capacity of the capacitor is not set
- Thefirst input capacitor is opened first, and the last opened capacitor is input first.
Note) Itis recommended to control the circulation when the capacitor capacity is the same.

Specification (GIMAC-IV DC only)

Target Power Wt, Estimated Power We(t), Reference Power Wi(t), Current Power Wc(t)

Load Control Status
Event

DC Time & Status Display
0~8

0~2

DO_0la ~ DO_08a (Latch)
DO_01b ~ DO_08b (Latch)

DO_01a~DO_08a (ON/OFF contact independently controlled, 500ms Pulse)

Estimated Power > Target Power

Current Power > Reference Power

5 ~ 60min/5min
0 ~ Demand time/1min
10 ~ 60sec/1sec

1 ~ (Period time-1)sec/1sec

100W ~ 99,999MW

Primary, Secondary Alarm

Auto
Manual

2orless contacts setamong DO_01~DO_08

All load inputs made simultaneously after Demand Time blocked according to priority is expired



Digital Integrated Metering & Control Device

A e a ra n ce Automatic Power Factor Controller
p p Demand Controller
Status LED
- Power
c 20x4 Text LCD
Comm
*Alarm
- Sys Err
DI Status LED ——  Function KEY
(Fault Status) “FUNC
*RESET
*ESC
AUTO/MANUAL TR
* Display LED * DIRECTION
*Function
Switching KEY
CB ON/OFF
*Display LED (RED, GREEN)
: * CB Control KEY
“Function Front View
Switching KEY
FUNC Eut';l CTISN dM t RESET FAULT, ALARM RESET ESC (Saa:g:ll?ettigl:; i;‘;lﬁgeed e,
etting Menu and Measuremen 3
Menu Change ALARM DO Return, SYS ERR Return move to upper menu
ENTER Elf;icgteliledn;tznSnigre;:szatgrndg’ save R/L | Remote/Local change A/M | Auto/Manual change
o & N o
Communication
6] oloeo/e Terminal
E o COM TX+ TX- RX+ RX- o g
) & d 5]
& sl
o= o g
) |
.PTInput Terminal B g4
e @l
.CB Control B E d g
. B E d g Product
bl % k2 o Specification
.Allnput Terminal = =] .
B = T
B =]
= ="
= ="
B =
B "
© ] o o DI/DO
ke & 1/O Terminal
: E @ R IR2 IS1 182 IT1 T2 < &l e /
% o 4
CT Input Terminal PS[CSICSPSOIPS
5 & ® @
Rear View
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Operation & Setting
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Digital Integrated Metering & Control Device
Automatic Power Factor Controller
Demand Controller

MMI Interface

GIMAC-IV series features a Text LCD and movement keys (AW 4p>) on the front panel, allowing the user to check various measurement values, and
with the help of FUNC and control buttons, Event Recording, DI/DO Monitoring and PT/CT ratio setting as well as wiring method and communication
can be set.

In addition, the auto power factor controller (APFC) and maximum power demand controller setting and data can be checked.

Top Menu Va: 0.000 V Z 0,000 P[] L] | [o]./0/o0
la: 0.000 A 2 0.000 Q : 0.000 Vvar
p 0.000 W VARH: 79.09 Varh
WH : 25.81 Wh S : 0.000 VA
l T Automatically returns after 10 minutes and back light turns OFF 1 minute after auto return
1.Phase Voltage Disp 2.Current Disp 11. THD | Disp
Va: 110.00 V £ 0.000 la: 5.000 A < 0.000 . THD la : 0.000 %
Vb: 110.00 V £240.00 — I'b: 5.000 A £240.00 THD 1Ib : 0.000 %
Ve: 110.00 V £120.00 - lc: 5.000 A £120.00 THD lc : 0.000 %
1.1Line Voltage Disp 2.1 UBF_I Disp 11.1 1st Harmonic
Vah:190.50 V < 30.00 11 : 5.000 A la[1] : 0.000 A
Vbc:190.50 V £270.00 12 : 0.021 A Ib[1] : 0.000 A
Vca:190.50 V £150.00 UBF_ 1 0.420 % le|[]1]] : 0.000 A
1.2 UBF_V Disp :
V1 . 110.00 V -
V2 . 0.221 Vv 11.63 63th Harmonic |l
UBF V 0.201 % la[68] - 0.000 A
- Ib[63] : 0.000 A
1.3 VO Disp lcl63] : 0.000 A
Vo : 0.151 V
1.4 VO MAX Disp
VO_MAX : 107.86 V
TIME : 2005.03.08
11:37:59
e |1
SettingMenu T3 DEVICE CONFIG -1. WIRING SELECT WIRING SELECT
2. PT/CT SETTING 2. COMM. SET
3. APFC SETTING ‘ 3. PASSWORD CHANGE ‘ 1P 3W
4. DEMAND SET. 1)/]2 & 4. TIME SETTING 1 2 & PRESS ENTER/ESC
5. DI/DO DISPLAY @ 5. DATA RESET o
6. EVENT REC. < 6. LCD CONTRAST <
7. SYSTEM | NFO.
2 2 2|/|2
Note) 3. APFC Setting and 4. Demand Setting are only available with corresponding models
1. DEVICE CONFIG -1. DI /DO SET/STATUS DI/DO SET/STATUS 1/3
2. PT/CT SETTING 2. DO CONTROL DI1:A1 ON DO1:A1 ON
3. APFC SETTING DI2:A1 OF DO2:A1 OF
4. DEMAND SET. 172 &= &= DI3:FAULT DO3:A2 b
-5. DI/DO DISPLAY — i DI/DO SET/STATUS 2/3
6. EVENT REC. & & DI4:D1 ON DO4:D1 ON
7. SYSTEM [INFO. DI5:D1 OF DO5:D1 OF
2//12 DI6:FAULT DO6:D2 a
DI /DO SET/STATUS 3/3
DI7:FAULT DO7:DA 1
DI8:FAULT DO8:FAULT
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Wiring

3P3W

AC/DC 110V

Al_21

Note) If Delta wiring is used, it is possible for errors to occur in case
an unbalanced load is used, so we have to then implement
3PT wiring (Y wiring) for unbalanced loads.
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DO_01b




Digital Integrated Metering & Control Device
Automatic Power Factor Controller
Demand Controller
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Contact Configuration

VR1

VR2

VS§1

VS§2

VT1

VT2

Vo1

Vo2

P(+)

N(=)

FG

Al_12

Al_11

Al_22

Al_21

DLON2 "o

DI_OFF2

DI_OFF1
CB_ON1

CB_ON2

CB_OFF2

CB_OFF1

1/0 Contact Configuration

198

Contact name

DI_ON1
DI_ON2
DI_OFF1
DI_OFF2

DI_01~08

CB_ON1
CB_ON2
CB_OFF1
CB_OFF2
DO_0la
DO_01b
DO_02a
DO_02b
DO_03a
DO_03b
DO_04a
DO_04b
DO_05a
DO_05b
DO_06a
DO_06b
DO_07a
DO_07b
DO_08a
DO_08b

Remark

GIMAC-IVNO

Fault DI

Latch

Fault DO

Fault DO

Remote
Local

Bank/Load Control
unavailable

®

()

()

EEDERDERE DB R B E e _
IFEEEIEIFEEE!EIFEEE!EIF!EEIFQ

o

Q0000
COM TX+ TX- RX+ RX-

IR1 | IR2 | IS1 1S2 IT1 | IT2

CRCYDSIDSOSS

@

()

()

o

Setting per Model (example)

GIMAC-IVAP

GIMAC-IV DC

CB CLOSE Status Input_52a

CB OPEN Status Input_52b

Fault DI

Fault DI

CB_CLOSE output

CB_OPEN output

Remote
Local

Fault DO

Fault DO
for Bank Control
for Bank Control
for Bank Control
for Bank Control
for Bank Control
for Bank Control
for Bank Control
for Bank Control
for Bank Control
for Bank Control

ALARM

ALARM

Load Control
unavailable

Remote
Local
Fault DO
Fault DO
for Load Control
for Load Control
for Load Control
for Load Control
for Load Control
for Load Control
for Load Control
for Load Control
ALARM 1
ALARM 1
ALARM 2
ALARM 2

Bank Control
unavailable

d g DI_01 o0
« DI_03
9 DI_04
d 4 CcOoMot
d g DI_05 B 06
d . DI_07
g DI_08
4 comoz
™|
g 9 b0 o1p |_COMO3
= DO_01a
o . COM04
a DO 02a | 20-02b
= =" coMo5
= DO_03b 15 03a
g o ggm&sa DO_04b
= = como7
| DO_05b
g = comog | D0-0%a
s DO_06b
d 9 DO_06a =
44 DO_07b gg""g’;
o Com10 A
g DO_0sa | DO-080
LB |
Remark
GIMAC-IV PD
Unchangeable
Bank/Load Control 2a Contact
FaultD Used as CB input upon setting
Unchangeable
Remote
Local
Fault DO
Fault DO Can be set as Fault DO, Bank/
for Bank Control Load control or Alarm DO
for Bank Control according to the model
for Bank Control (However,
for Bank Control Fault DO can only be set once)
for Bank Control . .
for Bank Control #Default setting upon delivery
for Bank Control is No Type, so in case of AP,
for Bank Control DCor PD Type, it is necessary
for Bank Control to execute the set up process
for Bank Control accordingly.
for Bank Control
for Bank Control
All Available



Digital Integrated Metering & Control Device

Syste m co nfi g u rati 0 n Automatic Power Factor Controller

Demand Controller
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Dimensions
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. Digital Integrated Metering & Control Device
Ordering

Automatic Power Factor Controller
Demand Controller

EEN O G EY I I
Note) When ordering

GIMAC-IV, Model Protocol Frequency Digital Input
the model nameis NO Normal M MODBUS 50Hz AC/DC 110V
GIMAC-4L5, AP APFCfunctions D DNP e0Hz AC/DC 220V
which is the same - """ | =
product name. DC  Demand Control functions

PD  APFC&D/Cfunctions

Communication CT Rating Control Power Option
RS RS$485 5A AC/DC110V Al 4~20mA (2P)
AC/DC 220V

- None

7 o

Digital Integrated Metering & Control Device

Automatic Power Factor Controller

Demand Controller

=

==z
=3
="
= I
N
3
3

A

Il

e
LLAWTITT



N

RENEN
TR

L AR
.

>

NFNEAENENENE\ B\

TN T
E ‘vvvvv“‘!

=3

GIMAC-PQ

— S 3 o WS

Through the measurement and analysrs of power qualrty accurate ' S = =
S92 dragnoses prevent accidents from Iosses t:ausecﬁby harmonrct SR
generatlon ohmalfunctlon of the equrpment such damage and

= repa/r and perfqrm the operatlon SNt .
g (et e s e *
: &



Digital Integrated Metering & Control Device
Power Quality Meter

GIMAC-PQ

Digital Integrated Metering & Control Device
Power Quality Meter

Due to use of non-linear loads which are sensitive to the power quality, the
amount of harmonic wave generation has increased resulting in various
malfunctioning and damages in the industry. GIMAC-PQ is a measuring device
designed to measure power quality by measuring phase voltage, current size,
phase, frequency and harmonic wave, and collecting power quality elements
to minimize the economic losses caused by unexpected circumstances of
equipment malfunctioning, production delays and process confusion as a result
of harmonic wave generation and electromagnetic phenomenon.

«Various measurement functions and High accuracy (0.2%)
*Harmonic Wave Measurement, THD, TDD and K-Factor

«Event Recording

« Fault Wave Recording
+Analog Input (Option)
+ Communication redundancy

«Block Diagram

Contents

204 Features

206 Function & Rating
208 Appearance

209 Operation & Setting
211 Wiring

213 Contact Configuration
214 System Configuration
215 Dimensions & Ordering
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Features

Multi function, High Measurement accuracy

Various measurement functions and High accuracy (0.2%)

In addition to basic relay elements such as voltage, current, power, electric energy, power factor and frequency, it is able
to perform measurement on phase, harmonic wave and demand. It also incorporates a high performance DSP
achieving 0.2% or greater values in measurement accuracy.

Harmonic Wave Measurement, THD, TDD and K-Factor

Itis capable of measuring and displaying basic waveforms up to the 15th harmonic wave for voltage and current, and it is
also able to display THD (Total Harmonics Distortion), TDD (Total Demand Distortion) and K-Factor, the transformer
thermal capacity relationship index enabling an easy power quality analysis.

Event Recording

Up to 256 events ranging from relay fault occurrence, circuit breaker operation, digjtal output contact operation
, status change, setting change, self-diagnosis error and PQ event.
-PQEvent: Sag, Swell, Interruption, Under voltage, Over voltage

@ Fault Wave Recording

When a power quality fault occurs, it can save up to 60 cycles of waveform data.

Analog Input (Option)

GIMAC-PQ is capable of taking 2-point analog contact input, and it is capable of measuring analog data such as the
interior temperature of a receiving/distributing panel or rectified AC/DC voltage.
-Al Input Range: DC 4~20mA, £0.5% at Full scale

Communication redundancy

GIMAC-PQ supports communication redundancy of MODBUS/RS485 which enables Fault waveform data transfer even
during normal communication conditions.

PT & GPT
Block Signal and
Diagram A/D FRAM || .
converter —— Digital
CT —— | | input
Transducer  pc 4~20mA | FROM
R o psons | s
DC 4~20mA input
DPRAM
DI_ON CB status
oot — g
DSP __ output
CBLON CB control
CB_OFF I output | ——
CPU
Control power Control I L — Comm.
AC/DCTI0V power Processor and data storage module
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Digital Integrated Metering & Control Device
Power Quality Meter

Short Duration Variation

The most common issue of instantaneous voltage changes
(interruption, sag, swell) is equipment fault. In many fields, which
utilize multiple critical loads, companies have to invest a considerable
amount of time to resume normal operation after their processes seize
due to instantaneous voltage changes. This, in the end, these can
cause significant problems to the industry just the way long duration
variation cause them.

® SAG (voltage drop)

The phenomenon when the effective value is at 0.1-0.9pu of the rated
voltage for 0.5-30 cycles is called Instantaneous Sag, and one that lasts
for 30 cycles-3 seconds is called a Temporary Sag. The Sag
phenomenon cannot be prevented by measures such as Battery
Backup, and transformers, cables, switch gears and CT & PT are not
influenced by Sag.
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® SWELL (voltage increase)
The phenomenon when the effective value is at 1.1-1.8pu of the rated
voltage for 0.5 ~ 30cycles is called Instantaneous Swell, and one that
lasts for 3seconds ~ 1minute is called a Temporary Swell. Devices
sensitive to frequency are influenced by Swell. Devices requiring
accurate device speed, as well as computer and electronic control
devices are instantly disturbed by Swell.
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o Interruption (blackout)

The phenomenon when the effective value is less than 0.1pu for 0.5~ 3
seconds is called Momentary Interruption, and one that lasts for 3
seconds-1 minute is called Temporary Interruption. An Interruption
can cause malfunctions in electronic control, computer and rotating
device control. It also hinders the inductivity of electric motor contacts
and can influence soft-starter devices.

Interruption

VAV VAV \V/ VAVAVAVAVAVAVAVAY/ WAVAVAYE

s SeRLRERLRNELE

“2’4"F ] U W
AVAWAITA| = AVAWANE WIWATAWAN)

s AL
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1 IR \/ W WY

P VAVIIVAY) ] VAV

0 D01 D02 D03 D04 DO5 D06 DO7 D08 DO9 D1 D11 D12 D13

Long Duration Variation

If voltage variation in the supply voltage continues for more than 1
minute, it can cause issues in equipment operation. As most power
suppliers have to maintain voltage fluctuation within +5%, so
overvoltage or undervoltage issues do not occur frequently on the
feeder. However, if loads are connected overwhelmingly to a feeder or if
the transformer tab is set up inappropriately, issues can arise when the
capacitor bank fuse shorts. Reasons that cause interruption to continue
include circuit breaker tripping, shorted fuse, feeder closing by power
supplier, power system equipment failure and more.

e Continuation of Interruption

The main influence of continued interruption is equipment issues.
However, systems that are protected by UPS (Uninterruptible Power
Supply) or by other energy storage devices are not influenced by such

continued interruptions.

e Undervoltage

It is the condition where effective voltage value is 0.8-0.9pu of the rated
voltage and is continuing for more than 1 minute. Undervoltage
continuing for more than 1 minute can cause malfunctioning. In
particular, induced motors in undervoltage conditions experience
motor current increase which results in a greater thermal loss. It also

reduces the effect of capacitor banks.

e Overvoltage

It is the condition where effective voltage value is 1.1-1.2pu of the rated
voltage continuing for more than 1 minute. Transformer, cable, Bus,
switchgear, CT & PT and rotational devices do not suffer any immediate
influences, but overvoltage does reduce product life. In case of
electronic products, it is the direct cause of issues cropping up in the

machine.

@ Voltage Unbalance
When an imbalance occurs in 3-phase voltage, the condition is
referred to as Voltage Unbalance.

Reverse Phase Voltage Size
Phase Voltage Size

Voltage Unbalance Ratio = X 100(%)

® Frequency Variation

Power suppliers have to delicately manage the frequency of power
systems. Even the slightest change in frequency of a power system can
cause significant influence on the generator and turbine, which in tumn
generate larger torque. Frequency variation occurs frequently in self-
generation systems, and it is measured based on the frequency
reference phase (R, S, T phase) that is already set by the user.

Note) puiis an abbreviation of per unit, and it means the value based on 1. The unit used is [pu].
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Function & Rating

Rating
Type
Wiring

Frequency

Voltage

Current

Ratings
Power

Power consumption

Burden
input power for general

for trip Notel)

Output contact
foralarm

Insulation Resistance
Insulation Voltage

Lightning impulse voltage
Fast Transient Disturbance

Electrostatic Discharge(ESD)
Operation
Temperature
Storage
Humidity

Altitude
Environment

Applied Standards
Dimension(mm)
Weight

Communication

Note) 1. When circuit breaker relay open circuit occurs, it must be an unloaded open circuit.

Specification
1P2W, 1P3W, 3P3W Delta, 3P3W Y, 3P4W
60Hz, 50Hz
10~230V
22~230V
0.05~6A
AC/DC 110V, 220V

10W or less: Stanby
30W or less : Operation
1.0VAorless: PT
1.0VAorless:CT

Digital Input AC/DC 110V, 220V

Contact switching capacity: AC 250V 16A/DC 30V 16A, Resistive Load

Max. switching capacity: AC 3840VA, DC 480W

Contact switching capacity: AC 250V 16A/DC 30V 16A, Resistive Load

Max. switching capacity: AC 3840VA, DC 480W
DC 500V 10MQ or more

AC2kV(1kV)/1min

AC 5kV(3kV) or more, 1.2x50ps standard waveform supplied

4kV: power input
2kV: other input
1kV:analoginput

8KV : Air, 6kV : Contact
-10°C~55°C

-25°C~70°C

RH 80% or less (non-condensing)

2000m or less

Aplace not subject to abnormal vibration and shock.
Aplace where the surrounding air pollution is not remarkable.

IEC60255, IEC61000-4, KEMC 1110
190X255X116
3.6kg

RS485 : Modbushote2)

2. Duplex communication means communications capable of simultaneously responding to 2 upper communication masters (duplex port).
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Digital Integrated Metering & Control Device
Power Quality Meter

Power quality

PQtype Effective voltage Fault type Continuous time
Instantaneous sag 0.5~30cycle
Sag 0.1~09pu Momentary sag 30cycle~3sec
Temporary sag 3sec~1min
Instantaneous swell 0.5~30cycle
Swell 11~18pu Momentary swell 30cycle~3sec
Temporary swell 3sec~1min
Interruption 0.1puorless Momentar¥ interru pFion 0.5¢ycle~ ?sec
Temporary interruption 3sec~1min
Undervoltage 0.8~0.9pu over Imin
Overvoltage 11~12pu over Imin
Measurement
Item Measurement range Accuracy(%)
Voltage (V) 0.000V~999.99kV +0.2%
0.000V~999.99kV +0.2%
Normal voltage (V;) 0.000V~999.99kv -
Voltage
Reversed phase voltage (V,) 0.000v~999.99kV -
Zero phase voltage (Vo) 0.000v~999.99kV +0.5%
Unbalanced voltage rate 0.000~100.00% -
Current (1) 0.000A~999.99kA +0.2%
Current Normal current (I;) 0.000A~999.99kA -
Reversed phase current (1) 0.000A~999.99kA -
Linevoltage
Line voltage-current
Phase Phase voltage 0.000~360.00° +0.5°
Phase voltage-current
Phase current
Active power 0.000W~99999.9MW +0.5%
Power Reactive power 0.000Var~99999.9MVar +0.5%
Apparent power 0.000VA~99999.9MVA +0.5%
Active energy 0.000Wh~99999.9MWh +0.5%
Energy Reactive energy 0.000Varh~99999.9MVarh +0.5%
Reverse active energy 0.000Wh~99999.9MWh +0.5%
Frequency FrequencylVe) 45~T0Hz +0.05Hz
Frequency(Vp)
Power Factor Power Factor(PF) -1.000~1.000 +0.5%
Linevoltage
0.000V~999.99kV -
Phase voltage
Phase current 0.000A~999.99kA -
Harmonics Voltage THD
Current THD ’ i
TDD - -
K-FACTOR - -
Active power demand 0.000W~99999.9MW -
Demand
Currentdemand 0.000A~999.99kA -
Analog Input Analog Input DC4.000~20.00mA +0.5%
Data Base function
item Measurement element
Measurement Data | Max.Value/Time 3-phase Voltage/Current, Effective/Reactive/Apparent Power,
e Min. Value/Time Image Voltage, Frequency, Power Factor Unbalance Rate (V, A), THD,

Average Value

o

I 1K

TDD, K-Factor

Note) TDD (Total Demand Distortion) : Harmonic Wave [TDD(1)% ="~=——X 100(%)]

I

Remarks

« Fault wave: Store up to 60
cycles of three-phase voltage
/ current waveforms

« Event: Occurrence time
(yeartoms) and Max /Min
Record, Upto 256

« Blinkingalarm LED

« Output Event DO

Remarks

Phase voltage, Line voltage

Vo

Each Phase Current

+Forward, - Reverse
+Forward, - Reverse

+Forward, - Reverse
+Forward, - Reverse

cos0 (+: Lag, -: Lead)
2nd~15th Harmonic

Basic Wave~15th Harmonic Wave

Total peak demand
Each phase and total peak demand
4mA or less not measured

Save Cycle

1~60min cycle
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Appearance

Status LED -
- Power .
-Comm 20X 4 Text LCD
*Alarm
- Sys Err

Function KEY
FUNC
DI Status LED RESET
(Fault Status) JEC
*ENTER
REMOTE/LOCAL CB ON/OFF
- Change KEY - Control KEY
*Display LED * Status Display
Frontview LED
FUNCTION 7 FAULT, ALARM RESET 7 Cancellation of selected item, cancel
QUNC Setting Menu and Measurement RESET | SYS ERR Return, Fault DO Return, kESC setting change. move to u ér menu
7 Menu Change = DI/DO Return = g g PP
Select item and check setting, save
] ) R L h
@TE& changed data, Enter password kR/If 4 emote/Local change
o ® ® @
Communication
9 Tl W ololso] T 9 Terminal(RS485 Dual)
| o COM TX+ TX- RX+ RX- o ,ﬂ —
S8 (i mmem < g
. == Sd
. PT Input Terminal = <] g
.CB Control | E g d
I/O Terminal E & = ﬁ Product
[ o g
.Allnput Terminal i : g9 Specification
i ¢
[ =L o
L <
e A d g
I E P d
e €l
e g d
e e d g
g g - DI/DO
E 53 = g 1/O Terminal
Be o [ammann o =g
CTInputTerminal ceeeee =
le ® ® o)
Rearview
N l Fault(Dlinput) RESET after Removal of fault after RESET
lormal -au In|
DI Status LED E Fault elimination RESET RESET Fault elimination
(Fault Status) . .
off Flickering Flickering On off On
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Power Quality Meter

Digital Integrated Metering & Control Device

Operation & Setting
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Operation & Setting

MMI Interface

GIMAC-PQ features a Text LCD and movement keys (AW 4P>) on the front panel, allowing the user to check for various measurement values, and
using FUNC and control buttons, Event Recording, DI/DO Monitoring and PT/CT ratio setting as well as wiring method and communication mode

can beset.
TopMenu  Iya:™ 0 000 v 2 0,000 PF : 0.000
Ta: 0.000 A <2 0.000 Q : 0.000 Var
P 0.000 W VARH: 79.09 Varh
WH : 25.81 Wh S : 0.000 VA
| 1 Automatically returns after 3 minutes and back light turns OFF 1 minute after auto return
1.Phase Voltage Disp 2.Current Disp 11. THD I Disp
Va: 110.00 V < 0.000 Ta: 5.000 A 2 0.000 THD Ia 0.000 %
Vb: 110.00 V 4£240.00 — Ib: 5.000 A £240.00 THD Ib 0.000 %
Ve: 110.00 V £120.00 - Ic: 5.000 A 2£120.00 THD Ic 0.000 %
1.1Line Voltage Disp 2.1 UBF_I Disp 11.1 TDD I Disp
Vab:190.50 V <2 30.00 I1 : 5.000 A TDD Ia 0.000 %
Vbc:190.50 V £270.00 12 :0.021 A TDD Ib 0.000 %
Vca:190.50 V 2150.00 UBF_1I 0.420 % TDD Ic¢ 0.000 %
1.2 UBF_V Disp 11.2 K-FAGCTOR Disp
Vi1 :110.00 V K-FACTOR Ia 0.000
V2 t0.221 VvV K-FACTOR Ib 0.000
UBF_V 0.201 % K-FACTOR Ic 0.000
1.3 VO Disp 11.3 1st Harmonicl
Ia[ 1] 0.000 A
Vo : 0.151 V Ib[ 1] 0.000 A
Ie[ 1] 0.000 A
1.4 VO_MAX Disp
VO_MAX : 107.86 V
TIME 2005.03.08 11.17 15th HarmoniclI
11:37:59 la[15] 0.000A
I1b[15] 0.000A
Ic[15] 0.000A
KFUNC iT
SettingMenu [ DEVICE CONFIG 1. WIRING SELECT PQ EVENT SETTING
2. PT/CT SETTING 2. COMM. SET EVENT WAVE CYC PU
3. PQ EVENT 3. PASSWORD CHANGE ON ON 20 1.000
4. DEMAND SET. 1/2 N 4, TIME SETTING 1/2 &
5. DI/DO DISPLAY ~ 5. DATA RESET —~
6. EVENT REC. 6. LCD CONTRAST
7. SYSTEM INFO. -7. PQ EVENT
2/2 2/2
1. DEVICE CONFIG -1. PQ EVENT 001 1. A-INTERRUPT
2. PT/CT SETTING 2. EVENT CLEAR 2005/11/07 09:24:01
-3. PQ EVENT Duration - 00.087Sec
4, DEMAND SET. 1/2 & N,
5. DI /DO DISPLAY o = 1. A-INTERRUPT
6. EVENT REC. e £ Max V 101.50 V
7. SYSTEM INFO. Min V 3.327 V
2/2 Wave Exist
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Wiring

Digital Integrated Metering & Control Device

Power Quality Meter

3P3W

COM TX+ TX- RX+ RX-

EEEE

1 Ny

GIMAC-PQ

AC/DC 110V

DELTA Wiring with 2PT

Al_21

Al_22

DI_ON1

7Y 3K

DI_OFF1

DI_OFF2

Ll

L W W W W W W

,\,\,\lDIO1

—\/\/\/\-< DI_02
wvv

DI_03

DI_04

COMO1

DI_05

S

DI_06

DI_07

Bl

DI_08

DO_01b

Note) If Delta wiring is used, it is possible for errors to occur in case
an unbalanced load is used, so we have to then implement
3PT wiring (Y wiring) for unbalanced loads.
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Wiring

3PAW

A B CN

T

%W i} ] rh FM

GIMAC-PQ

QO IR1
i
lommel 1S1
J |
ommet
* * * 1Tt
lommel

1P3W

A B N

\”—4

VR1

L

V§2

Vbn g

3

[
6]

IR1

GIMAC-PQ

IR2
1S1

L

lan

RS

O
O
@HM

L

L

1P2W
A N
(IS SR || 2
GIMAC-PQ
: e |




CO nta ct CO nfi g u rati 0 n Digital Integrated Metering & Control Device

Power Quality Meter

() Q ©
, VO OWC
@ COM TX+TX-RX+RX- L ®7
VR1 B E o o | g DI_01 L0
VR2 = e = | o DI_03 T
Vst & k = o COoMo1 =
VS2 E %] \_‘1;5” == = S DI_05 ==
= == " [ s mwa || | d g D07 .
aorm = DI
VT2 & ke T — d o COMO02 =)
Vol & b o
Vo2 E %] i = g DO_01b ggM(;Z
P(+) B 5] e < o COoMo4 D0_02b
N(-) 53 e =] DO_02a =
e €l COMO05
FG B ke ol o Do_03b |~ o0
E EE = COM06 =
Al_12 <3 oo =l | DO_04b
Al_22 2 B = 7 DO_04a_—comor
= AlL21 B & fra d 4 Do_0sb | F
E = COMO08 =
DI_ON2 E o &l DO_06b
DI_ON1 %] d DO_06a
DI_OFF2 k ol COMO09
B ong | DOFF! ke e = o DO_o7b |- F
= %) IT @ £ -
CB_OFF2 = ) & ﬂﬂﬂﬂﬂ sl [* COM10 DO_08b
CB_OFF1 <l DO_08a
: - )
e
Lo ® ® o)
1/0 contact
Terminal Details Setting mode Description Remarks
DI_ON1
CB CLOSE Status Input_52a CBON Input
PLoE Unchangeable
DI_OFF1 g
DI OFF2 CB OPEN Status Input_52b CBON Input
DI_01~08 Fault DI Fault Status Input Unchangeable
CB_ON1
CB_CLOSE output CBON Input
CB_ON2
Unchangeable
CB_OFF1
CB_OPEN output CBOFF Input
CB_OFF2
DO_0la Latch
DO_01b Latch
DO_02a Latch
DO_02b Latch
DO_03a Latch
DO_03b Latch When DI is set, Operates when the same
DO_04a Latch number of Fault DI is input.
DO_04b Latch Remote/Local, Fault DO and Alarm DO can
DO_05a Latch onlybeset1each
DO_05b Latch
DO_06a Latch
DO_06b Latch
DO_07a Fault DO When Fault DO is set, Operates when any fault
DO_07b Fault DO Dlisinput.
DO_08a Remote When Remote/Local is set, device status is
DO_08b Local output.
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System Configuration

Fault wave

I\
\
\
\
\

e 7 1T

T - ped i

Y e— |

{ | Py (A AT A

B = L

- — — 20 [ Vi
.
JoN
v

/
I
/

A
A
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5 Do+ D05
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N7 . el
GIMAC-PQ  DPR1000
RS485 Duplex
\lJ & i, &
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= N > N -
N GIMAC-PQ GIMAC-PQ GIMAC-PQ
( ] | . I
q q q

o»or —(KQO—QQ—
o»or —CKQO—QQ—
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Dimensions & Ordering

Digital Integrated Metering & Control Device
Power Quality Meter

Dimensions

<Top view>
190
I_- [ cimac-pa §
5 5 %
g Q
=R
or Y Q
Owm O =
5
L s
<Left side view> <Front view>

<Rear view>
Ordering
Model Protocol
NO Normal M MODBUS
Communication CT Rating
RS RS485/Dual 1A
5A

116

]
—
e |
Y
] Vot I:[
[ = E[[
[Te] —{Pm
& e
i
R ey [ S
| H=
i
e || S
= o i
i
_ L]
<Right side view>
- 184 -
‘ 160 ‘
\ \
8, ®
4-85
S . .
IR Installation Dimension
L B S
Frequency Digital Input
50Hz AC/DC 110V
60Hz AC/DC 220V
Control Power Option
AC/DC 110V Al 4~20mA (2P)
AC/DC220V - None
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Digital Integrated Metering & Control Equipment

GIMAC-II Plus

Digital Integrated Metering & Control Equipment

GIMAC-II Plus is a Digital Integrated Metering & Control Equipment that has
various measurement elements and harmonic analysis, breaker control, and fault
monitoring functions of the power system, and improves measurement accuracy

compared to the existing GIMAC-II, measurement elements/self-diagnosis
function/communication protocol, etc. With this addition, it is a new product that
enhances the function and performance to a new level.

» Measurement accuracy(High-Performance DSP)
Current/Voltage +0.3%, Power +0.5%

« Event Recording(256EA)
« Measurement elements and phase data display on LCD screen
« Select Before Operation (SBO)

+ 20x4 Character LCD

« Self-diagnosis
Inappropriate wiring, shorted cable and frequency issues of system exterior inspection/
warning functions

Contents

218

219

221

= 222
= 223
' 224
221

Features

Function & Rating
Appearance
Communication
Contact Configuration
Wiring

Dimensions & Ordering
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Features

218

Characteristics of GIMAC-II Plus

Various Measurement Elements & High Measurement accuracy

GIMACHI Plus is installed with a high-performance, high-speed DSP for calculating various measurements which enable high
measurement accuracy at a 0.3% error rate on basic measurement elements (voltage, current phase).

History
GIMAC-II Plus saves the last 256 events to provide recent history data to the user.

Reliability of Control & Setting Change

GIMACHI Plus features user password and SBO (Select Before Operation) function ensuring its outstanding reliability in control
and setting changes.

20x4 Character LCD

GIMACHI Plus features a large 20x4 character LCD with large fonts which greatly improves user convenience with various
measurement data and event information summarily displayed on the device.

Self-Diagnosis Function

GIMACHI Plus features self-diagnosis functions which enable detection of external system issues (inappropriate wiring, shorted
cable, frequency issues) and Power Fail detection function, and warns the user in case a fault has been detected.

Outstanding Reliability
GIMACHI Plus improves measurement precision, harmonics analysis, and self-diagnosis function, and has excellent reliability.

User Convenience

GIMACHI Plus displays phase data in addition to basic measurement elements (voltage, current, power, etc.) allowing the user
to easily identify inappropriate wiring and load status physically.

Various Communication Methods

GIMACHI Plus allows the user to select a preferred communication method (RS485/Ethernet) and
protocol(MODBUS/DNP3.0/IEC61850) by replacing the Respective modules.

RSTP support

GIMACHI Plus offers a duplex port for Ethernet, and it ensures quick switchover speeds by supporting RSTP (Rapid Spanning
Tree Protocol).



Function & Rating

Digital Integrated Metering & Control Equipment

Rating
Type
Wiring
Frequency
PT
Voltage
GPT
Current

Ratings
Power

Power consumption

Burden

Input contacts for general

. Notel)
fortrip o

Output contact
foralarm
Insulation Resistance
Insulation Voltage
Lightning impulse voltage
Current circuit
Overload withstand
Voltage circuit
Fast Transient Disturbance
Electrostatic Discharge(ESD)
Operation
Temperature
Storage
Humidity

Applied Standards

Communication

Note 1) When circuit breaker relay open circuit occurs, it must be an unloaded open circuit.

Specification
1P2W, 1P3W, 3P3W(Y), 3P3W(Delta), 3P4W
60Hz, 50Hz
20 ~ 230V (110V)
2.2~230V
0.05 ~ 6A (5A) or 0.01 ~ 1.2A (1A)
AC/DC110V,220V

10W or less: Stanby
30W or less: Operation

1.0VAorless: PT
1.0VAorless: CT

10EA (2EA for Circu it Breaker, for Signal 8EA)

Contact switching capacity: AC 250V 16A/DC 30V 16A, Resistive Load
Max. switching capacity: AC 3840VA, DC 480W

Contact switching capacity: AC 250V 16A/DC 30V 16A, Resistive Load
Max. switching capacity: AC 3840VA, DC 480W

DC 500V 10MQ or more

AC 2KV(1kV)/1min

AC 5kV(3kV) or more, 1.2x50us standard waveform supplied
Withstand 1.2 times of rated voltage for 3 hours.
Withstand 8 times of rated current for 2 seconds.
Withstand 1.15 times of rated voltage for 3 hours.

4KV: power input

8KV: Air, 6kV: Contact

-10°C~55°C

-25°C~70°C

RH 80% or less (non-condensing)
IEC60255, IEC61000-4

Modbus/RS485, Ethernet
DNP3.0/Ethernet

IEC61850 MMS/Ethernet
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Function & Rating

Remarks

Phase voltage, Line voltage

Vo, Vo_max
Unbalanced factor
Each Phase Current

+: Forward, -: Reverse

cosh (+: Lag, -: Lead)

Basic Wave of Vup), Vi(pgand Vi 2 to
15t Harmonic Wave, THD

Basic Wave of |,,, I, and I to
15t Harmonic Wave, THD, TDD and K-FACTOR

Peak demand

4mA or less are displayed as 0mA

Fault elimination after RESET

RESET Fault elimination
off On
On Off

Eliminate Event Cause

off

Abnormal (Communication Module Fault)

Measurement
Type Measurement Measuring range Accuracy(%)
0.000V~999.99kV +0.3%
Voltage (V)
0.000V~999.99kV +0.3%
Normal voltage (V;) 0.000V~999.99kV -
Voltage
Reversed phase voltage (V) 0.000V~999.99kV -
Zero phase voltage (Vo) 0.000v~999.99kV +0.5%
Unbalanced voltage rate 0.000~100.00% -
Current (1) 0.000A~999.99kA +0.3%
Current Normal current (1) 0.000A~999.99kA -
Reversed phase current (1) 0.000A~999.99kA -
Linevoltage 0.000~360.00° +05°
o Line voltage-current 0.000~360.00° +05°
ase
Phase voltage 0.000~360.00° +0.5°
Phase voltage-current 0.000~360.00° +0.5°
Active power 0.000W~99999.9MW +0.5%
Power Reactive power 0.000Var~99999.9MVar +0.5%
Apparent power 0.000VA~99999.9MVA +0.5%
Active energy 0.000Wh~99999.9MWh +0.5%
Energy Reactive energy 0.000Varh~99999.9MVarh +0.5%
Reverse active energy 0.000Wh~99999.9MWh +0.5%
Frequency 45~T0Hz +0.05Hz
Power Factor Power Factor(PF) -1.000~1.000 +0.5%
Line voltage
0.000v~999.99kV -
Harmonics Phase voltage
Phase current 0.000A~999.99kA -
Active power demand 0.000W~99999.9MW -
Demand
Currentdemand 0.000A~999.99kA -
Analog Input Analog Input DC4.000~20.00mA +0.5%
Fault Status Display
RESET after Fault elimination
DI Status LED Normal status Fault status L
Fault elimination RESET
Fault DI Off Flickering Flickering On
DIDI off On off off
System Error Status Display
Reset pressed
Type Normalstatus Event status
Before Fault eliminate After Fault eliminate
SysErrLED off Flickering Flickering/On off
Note) Alarm Status Display LED: This LED does not operate in GIMAC-II Plus and Neo models.
COMM LED Status Display
Type Normalstatus Abnormalstatus
COMM LED Flickering/off ON
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Appearance

Digital Integrated Metering & Control Equipment

Status LED
- Power
-Comm
-Alarm
- Sys Err
DI Status LED
(Fault Status)
LOCAL/REMOTE ———
*Change KEY
*Display LED
Key Type Corresponding Menu
Direction Keys Normal Display Tree
(Up/Down) Settings Menu Tree
Direction Keys Normal Display Tree
(Right/Left) Settings Menu Tree
Normal Display Tree
FUNC Key
Settings Menu Tree
Confirm Save menu
ENTER Key
Enter Password Menu
Settings Menu Tree
ESCKey
Confirm Save menu
SYSERR
RESET Key
Other than the above
R/L Allmenu
CLOSE/OPEN Key Allmenu

GIMAL Il e

20x4 Text LCD
POWER COMM ALARM 5YS ERA
«sese @ [ ] (- ] @ o
[ S 3
&t Function KEY
©-o -FUNC
hetes - RESET
::‘ “ESC
L]
&t -ENTER
@
CB ON/OFF
- Control KEY
- Status Display
LED

Front View

Base Function
Move between Items (Voltage — Current, etc.)
Move between Items or Change Setting
Move to Lower Display (Phase Voltage — Between Cable Voltage, etc.)
Move between Items or Change Setting
Change to Settings Menu
Change to Normal Display Menu
Save Changed Data
Enter Password
Move to upper menu
Cancel Save Changed Data
Return to Menu Screen
Return to FAULT, ALARM RESET and ALARM DO
Change LOCAL/REMOTE

Circuit Breaker Manual Control

LSELEC TRIC
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Communication

1) Supported Protocol
MODBUS-RTU, MODBUS-TCP, DNP3.0-TCP, IEC61850-TCP

2) MODBUS/RS485 Communication

- Operation Mode: Differential

- Communication Range: max. 1.2km

« Communication Cable: Universal RS485 Shielded twisted pair cable
« Communication Speed: 19.2kbps~38.4kbps

« Transfer Method: Half-Duplex

+ Max. /O Voltage: -7V ~ +12V

3)10/100 Base-T Ethernet

(MODBUS, DNP3.0, IEC61850)

« TCP(10/100 Base-T): 2Ports

« Communication Speed: 10/100Mbps

« Topology: Star, Daisy-Chain, Ring

« Duplex: RSTP (switchover time of 10 seconds or less ) |
« Transfer Medium: UTP(CAT.3, CAT.5) RING
« Max. Transfer Distance: Max. 100m(Solid Core Cable), Max. 50m(Stranded Cable)

Self-Diagnosis Functions

. . Display .
ERROR Operation Condition Return condition Remarks
LCD LED
Sy When the rated frequency FREQUENCY ERROR Ignore the value exceeding the
exceeds +5% frequency measurement range.
. When T voltage phase > S 3-phase 3-wire/
Err. Wiring Svoltage phase WIRING ERROR Sys Err Flickering 3-phase 4-wire support
Reset press or
N onfor0.5 ds aft Auto Elimination
Er.CB control o operation for 0.seconds after CBCTRLERROR -
CB close/open command
Err. Power When control power error occurs SysEm Fl.|cker.|ng& Faildisplay, kgy recognltlgn,
Power Flickering control function not working

Note) 1. In the case of Wiring Error, inspect and correct PT and CT wirings.
2. Recognition voltage varies according to control power specification (110V: DC 60~80V or less, 220V: DC 140~16V0 or less)
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Contact Configuration

Digital Integrated Metering & Control Equipment

VR1
VR2
VS1
VS2
VT1
VT2
Vol
Vo2
P(+)
N(-)
FG
ME
= Al_21
o oron
CB_ ON DI_OFF1
CBioFIEZ CB_ON1
— CB_OFF1
Terminal Details
Wx1~W2
Ix1~Ix2
PEHLNC
FG
Al_11,AI_21
Al_12,Al_22
DI_ON1,DI_ON2

DI_OFF1, DI_OFF2

CB_ON1,CB_ON2

CB_OFF1,CB_OFF2

DI_01,DI_02,DI_03,DI_04
COMO01
DI_05,DI_06,DI_07,DI_08
COM02
DO_xa
DO_xb
COMO03~COM10

o8 o
(—F [ —
EEEEE
il = = e
] O e AWSWO S SLDIER ABSUALR ] O ]
% 6 4ﬁ|| W 8 ausIS o A HEol 2suLE:. ||| DI_os ::::: 6 %
OOl ] o] o || S0
96 — vee| &g _mw' 69
Ol I I {us ol
o e e ||| [0
S - 5|
Elolll [ ollX]
S]] [ ol<
()= (] _— =0
Ol =1L = l©)
Ol =1L =0
Ol =0
69 N_j2 96
69 M2 96
O =0
sl liee 19
96 DI_OFF2| 69
o] (== 20
)2 |[mm &)
[ ko)
@ Q)
© ©
© ©

Rear View & Contact Structure

Usage
Voltage Input
Current Input
Control Power Input
Ground
Al (DC4~20 mA) + Polarity Input
Al (DC4~20 mA) -Polarity Input
Circuit Breaker ON Status Input
Circuit Breaker OFF Status Input

Circuit Breaker ON Output

Circuit Breaker OFF Output

Input Terminal of DI1-4
Common Terminal of DI1-4 Input
Input Terminal of DI5-8
Common Terminal of DI5-8 Input

“a” Contact Output Terminal of DO x
“b” Contact Output Terminal of DO x

COM Terminal of DO1-8

oo o
d DI_04
CoMo1
o o
= DI_08
COoMO02
DO 01b | COMO3
comos | 20-01a
DO_02b
DO_02a
Do o3p | COMOS
comos | 2o-03a
00 04 | DO0%
DO_OSZ Comoz
— DO_05a
comos |- >
DO 06a |-
bo oo |3 :79
COM10 DO_OBZ
DO _08a =
Remarks
Grounding Must Be Done

External Secondary Relay (CX)
Connection Recommended

External Secondary Relay (TX)
Connection Recommended

LSELEC TRIC

223




Wiring

COM TX+ TX- RX+ RX-

DI_01 VR1

=K 1l Ty

DI_02

DI_03 VSt

JE:
&

DI_04 V82

3
:
3

DI_05

DI_06

Vo1

DI_07

Vo2

JE:
&

DI_08

—>
comoz | —>

DO_01b P(+)
O Q

DO_01a
o

COM03 )
DO_02b
O

GIMAC-Il plus

DO_02a
O or XC 110V

COMo4 = AC/DC 220V
Q

DO_03b
Q

Al_11

DO_03a
O
Al_12

Al_21
Al_22

COMO05
O

DO_04b
o

DO_04a
o

COMOo6
O

DO_05b
o

DO_05a
o

COMo7
O

DO_06b
Q

DO_06a

Q
COMO08

Q

DO_07b
o

DO_07a

o
COM09

O

DO_08b
ol

i CB_OFF2

~r~ ™M ™M ™M ™M ™M ™M MM

DO_08a
o
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Digital Integrated Metering & Control Equipment

3P 3W (2PT DELTA Wiring)
A B C
Vab g
Vbe é
VT2 Vca g
J— IR1
IR2 la %
JR— IS1
1S2 Ib g
jomm o3 IT1
T2 lc
L %
1P 2W 1P 3W
A N A B N
el il
~ HIE ] et e[

IR1
IR1 yomme

o =3 J . el
AN il s e

L
3
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Wiring

3P 3W (Y Wiring)

A B C

/

/

/

NN

3P 4W

A B CN

p— VR1|

- *%L?
o=

mmi

N

IR1
O
—edllE
IS1
o me,
J = ' =T 3§
. . . IT1
= el

\H—«
i
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Dimensions & Ordering

Digital Integrated Metering & Control Equipment

Dimensions

i o o o e e e e o e s

<Top view>

190 116

255

o ] o o o s

L L
<Left side view> <Front view> <Right side view>
184
‘ 160 ‘
0 ® ® (© l g
1 EEEEE 1 4-95
e o = = g
o el e
OIS —{wr En==llisel
g :%Eg oe
el = == 10/
eIl e el
ol I = e | |20
oy ey 1 [ ol o I
ol 1 omi= 1S NS Hole Specification
ool l=td ==
oI 2= == | |2
Ol<|! [l = | [|I25]
oIl w2t L= oome| |25
(0/5] == e (Se
(9l5]| (2= [T =T T=] e G0
e g o Lo
o @ @ © A, 5] [e)
<Rear view>
Ordering
Note) When ordering
GIMAGIPlus,
the model nameis Model Protoco Frequency Digital Input
GIMAC-115P, NO Normal M MODBUS 50Hz AC/DC 110V
which is the same
product name. C IECA1850MMS 60Hz AC/DC220V
D DNP3Q"e®?
Communication CT Rating Control Power Option
RS RS485 1A AC/DC 110V Al 4~20mA(2P)
TE Ethernet 5A AC/DC 220V - None

Note) 2. DNP3.0is only supported
by communication method TE.
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GIMAC1000

GIMAC 1 000

Itis an advanced digital Power Measurlng Dewce that enables power
~ quality analys:s such as high-precision measurement, harmonics,

- and THD measurement of varlous electnc quantities of power.
dlstnbutlon system e
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Digital Power Measuring Device

GIMAC1000

Digital Power Measuring Device

«Various measurement elements and high precision measurement
- Voltage, current : +0.3%
- Power : Class0.5

« Extended harmonic measurement range (31" harmonic)
«Wide range of PT inputs (AC 10~452V)

«Incorrect wiring check function

« Compact appearance design

« Free Voltage Control Power

« Automatic Scroll Display of Measured Items

+RS-485, Ethernet communication support

« Provide rapid spaning tree protocol function

Contents

230 Features

231 Rated specifications

233 Configuration

234 Operation & Settings

236 Communication

237 Wiring

240 Dimensions & Ordering
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Features

&

@

Compact

RS485
ETHERNE

230

Various measurement elements and high precision measurement

The NO models can measure 14 measurement elements, while the EX models can measure 38 elements. The voltage
satisfies & 0.3% (real scale) at rated voltage 10 ~ 452V, current is & 0.3% (full scale) at 0.05 ~ 6A, and power is class0.5. In
particular, it ensures high reliability by maintaining precision even in the frequency fluctuating site.

Extended harmonic measurement range (31™ harmonic)

Basic power quality measurement such as fundamental wave, harmonic and THD of electricity quantity is possible

Wide range of PT inputs (AC 10~452V)

Itis economical and easy to wire because you can input AC10 ~ 452V directly without any PT.

Incorrect wiring check function

By detecting the direction of voltage rotation and judging whether there is an error in the wiring, the user can be notified
of the PT wiring by notifying the user. Only three-phase four-wire and three-phase three-wire connections.

Compact appearance design
The basic model has an outline of 110 (W) x 110 (H) x84.6 (D) mm and the panel cutting size is suitable for DIN 96 and ANSI 4.

Free Voltage Control Power

Control power can be used in various power environments.

Automatic Scroll Display of Measured Items

When you press the [DOWN] KEY (V) and [ENTER] KEY (1) at the same time, the displayed item will automatically scroll
every 10 seconds.

RS-485, Ethernet communication support
It supports MODBUS and TCP/ IP protocol of RS-485 and Ethernet communication method.

Provide rapid spaning tree protocol function
Ethernet supports port redundancy and Rapid Spanning Tree Protocol for fast switching performance.



Rated specifications

Digital Power Measuring Device

Ratings
Type
Wiring
Frequancy
Voltage PT
Current CT

Voltage
g Power

Power consumption

Burden

Insulation Resistance
Insulation Voltage

Lightning impulse voltage

Current circuit
Overload withstand

Voltage circuit
Fast Transient Disturbance
Electrostatic Discharge(ESD)
Operation
Temperature
Storage
Humidity
Applied Standards

Dimension(mm)

Weignt

Communication

Specification

1P2W, 1P3W, 3P3W(Y), 3P3W(Delta), 3P4W
60Hz, 50Hz

AC 10~452V

0.05~6A(5A), 0.01~1.2A(1A)

AC/DC 100~240V, Free Voltage

4.5W or less : Stanby

0.1VAorless: PT
0.5VAorless: CT

DC 500V 10MQ or more
AC 2kV(1kV)/1min

AC 5kV(3kV) or more, 1.2x50ps standard waveform supplied

Withstand 1.2 times of rated voltage for 3 hours.
Withstand 8 times of rated current for 2 seconds.

Withstand 1.15 times of rated voltage for 3 hours.
4kV : power input

8kV : Air, 6kV : Contact

-20°C ~ +60°C

-25°C~+70°C

RH 80% or less (non-condensing)

IEC60255, IEC61000-4

110X 110X 84.6,110X 110X 106.6(Ethernet)

0.5kg

RS485 : Modbus
Ethernet : Modbus

LSE.ectric 231




Rated specifications

Measurement

Voltage

Current

Phase

Power

Energy

Frequency

Power
Factor

Harmonics

DEMAND

Load factor

MAX

232

Item
Phase voltage
Line voltage
Average voltage
Current
Average current
Line voltage
Line voltage-current
Phase voltage

Phase voltage-current

Total Active power(Reverse)
Phase Active power(Reverse)
Total Reactive power(Reverse)

Phase Reactive power(Reverse)

Total Apparent power
Phase Apparent power
Active energy

Reactive energy
Reverse active energy
Reverse reactive energy

Apparent energy

Power Factor(PF)

Phase Power Factor

1stharmonic power factor

(DPF)

Voltage

Current

Voltage THD

Current THD

Active power demand

Currentdemand

Max. current

Max. voltage THD

Max. current THD

Max. active power
Max. reactive power

Max. apparent power

DEMAND

Description
Va3 Vi, Ve
Vabs Voo Vea
Vavg
lay by lc
lavg
2NV, £VabVea
£Vablay £Vaplp, £Vaple
LNV, ZV,V,
2V la, ZVplp, £Vl
p
P, Pp, Pc
Q
Qa2 Qb Q¢
S
SarSby Sc
Wh
Varh
rWh
Varh
VAh
F
PF
PFy, PFy, PR

DPF, DPFy, DPF,

Vsach Voo Vo316 Harmonics

Loy s e ~31th Harmonics
Vatads Voibep Ve(ea) THD

los b, L THD

Demand W

Demand |y, lp, |, lavg

Load factor L, lp, lc

max L, max lp, max I, max lgyg

max Va(ab) THD, max Vb(bc) THD

max Ve(ca) THD

max |, THD, max |, THD,
max | THD

maxW

max VAR

max VA

max Demand lyg, Lo, by, |c

max Demand W

Range
0.000V ~999.9kV
0.000V ~999.9kV
0.000V ~999.9kV
0.000A ~ 99.99kA
0.000A ~ 99.99kA
0.000~359.9°
0.000~359.9°
0.000~359.9°
0.000~360.00°
0.000W ~999.9GW
0.000W ~999.9GW
0.000Var ~999.9GVar
0.000Var ~999.9GVar
0.000VA ~999.9GVA
0.000VA ~999.9GVA
0.000Wh ~999.9GWh
0.000Varh ~999.9GVarh
0.000Wh ~999.9GWh
0.000Varh ~999.9GVarh
0.000VAh ~999.9GVAh
45.00~70.00Hz
-1.000~1.000
-1.000~1.000

-1.000~1.000

0.000~999.9kv
0.000A~99.99kA
0.000~100.0%
0.000~100.0%
0.000Wh ~999.9GWh
0.000A~99.99kA
0.000~120.0%

NO

[ N BN BN BN BN BN BN BN BN BN BN BE BN BN BN BN BN B BN BN BN BE B

Accuracy (%)
+0.3%
+0.3%
+0.3%
+0.3%
+0.3%

+05°
+05°
+05°
+05°
Class0.5
Class0.5
Class0.5
Class0.5
Class0.5
Class0.5
Class0.5
Class0.5
Class0.5
Class0.5
Class0.5
+0.05Hz
Based on phase error

Based on phase error

Based on phase error

Remarks

3P3W
3P3W
3P4W
3P4W
IEC1036
IEC1036
IEC1036
IEC1036
IEC1036
IEC1036
IEC1036
IEC1036
IEC1036
IEC1036
IEC1036

+:Lag
-:Lead



Conﬁguratlon Digital Power Measuring Device

Front configuration

PHASE 1 LS | —
VILNO (A )Y
e weo o | 5 (50 7 [ | o
OMHz
AO HQUO D@Uo U@Uo D@UO O X1000
kW O
Var O ‘ oA
AVG
kV/A\S @ @ @ @ O kVar
ZA O QQUO DQUO QQUO DQUO 8;2‘?/()?@“)’3 x1,000(Kilo)
PF O
DPF O O kw
VTHD O O OEU 0®U OEU OEU Ol
MINUS ; 2 9 K 7 O kVA
avoo | 00T, 00,00 | Sk,
OPTION (EXTYPE) * REV O O X1000
GIMACT000 ,7 DALE B
Digital Input 1,2 (D11 ] (D2 ] (% ) (485 ] (ETH ) (HARM] [ DM | [ MAX ¢
t %, Comm.
(] ) (g )—r

. J
L ]

UP KEY DOWN KEY ENTER KEY

Rear configuration

|
N
sb

©

O

Voltage
input
0~452Vac
VR,S,T
—FG

POWER
SUPPLY
AC/DC
100~240V

Y
CT SHORTING BLOCK
a
®
5

|
/5

@(D
\\é

51599

Power cable : AWG12 to AWG14

RS485 . DI(DRY) (2.1t03.3mm?)
| ) 1
S+5-S+S-  D1GD2G
jan
RS-485 communication case DI1 DI2
TRX+ DRY CONTACT TRX+
485 BUS S S 485 BUS

Communication Ground
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Operation & Settings

The GIMAC1000 have a display mode and a setting mode.

Display Mode
-Move between pagesis key, Move between factoris key

- See the measurement table on page 7 for details on pages and measurement items.

[Page]

1page total measurement factor : voltage, current, phase, power, frequency, power factor
2page THD : voltage, current 15t~31th

3page DEMAND : active power, current

4page MAX: current, voltage/current THD, active/reactive power, DEMAND

Setup Mode
-Ifyou press keys at the same time in the ‘display mode, you will move to the ‘setup mode’

- Theinitial screen of ‘setup mode’ displays 'CONN' which indicates the wiring method.
-Move between setting items using key.

- Change the value using keyand press (_aJ tosave.
-When all settings are completed, press the keys at the same time to retumn to the ‘display mode.

* If there is no operation for more than 3 minutes in 'setup mode', it automatically returns to 'display mode'.

® Vac
PF
Hz

GIMAC1000
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Digital Power Measuring Device

Setup parameter

Order of
display

10
11
12

13

14
15

16

17

18

19

Setup menu

Wiring

PT Ratio

CT Ratio
DEMAND time

Communication Address

Communication speed

Float variable & swap

Tx delay time
IP Address
Subnet Mask
Gateway
Mac Address
TCP Idle Time

TCP SWAP

DI1 Debounce time

DI2 Debounce time

RS485 Termination Switch

Data Reset

LED TEST

Version display

Display

'CONN'

ot
'tCP' 'Adr.’
'tCP' 'SUb.’
'tCP''GAL.
'C-Ad'
'id.t
tCP''S'
'dEb' 1’
'dEb' 2’

tEr

'rst.

'LEd" 'tESt’

VEr.

Value

1:1P2W
211P3W
3:3P3W-D
43P 3W-Y
5:3P4wW

1.0000~1400.0000

1~2000(5A) or 1~9999(1A)
1~60
1~247

1:9600 bps

2:19200 bps

3138400 bps

On:Yes

Off :No

10~200 msec
1.0.0.0~233.255.255.255
0.0.0.0~255.255.255.255
1.0.0.0~223.255.255.255
00-00-00~FF-FF-FF
10~60 sec

On:Yes

Off:No

10~200

10~200

On:Yes
Off - No

. All Data Reset

-Wh Reset

- Varh Reset

- VAh Reset

- rWh Reset

- Varh Reset

: Demand A Reset

- Demand W Reset
*Max A Reset

*Max W Reset

 Max Var Reset

*Max VA Reset

“Max V THD Reset
“Max A THD Reset

- Max Demand A Reset
- Max Demand W Reset
:DI1 Counter Reset

. DI2 Counter Reset

O o N o U b W N = O

R el =
~N o 00 W N = O

On:Yes
Off:No
XXXX / XX

Default

15

On

20
192.168.0.100
255.255.255.0

192.168.0.1

10

On

10
10

off

off

Remarks

15t/ 2nd Magnification Input
1 input for direct connection

Step 5(1~5 Step 1)

Not Available

4~15:
EX type only

When setting value ‘On’, then all LEDs
light for 2 seconds

Not Available
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Communication

1) Protocol
Type ltem Specifications Remarks
Operation mode Differential
Baud rate 9600, 19200, 38400bps
Distance Max. 1.2km
OISR 5 Cable spec. Standard RS485 Shielded twisted pair cable
Transmission Half-Duplex
Max. number of connections Max. 32ea
Topology RSTP (Star, Daisy-Chain, Ring)
Communication speed 10/100Mbps
HEBUE i e Distance Max. 100m (between HUB to Terminal)
Cable spec. UTP(CAT.3, CAT.5)
2) MODBUS/RS485
o MAX 32EA
E [ ] L] L]
. =
RS232 to TRX+ TRX+ TRX+
RS485 [ 1 RS485 Cable TRX: X %

Converter

RS232 Cable

+ VN terminal of the product must be grounded.

Shield cable %

% CAUTION) If the VN terminal is not grounded, the internal communication driver may be damaged.

+ Shield of communication cable must be connected to each other and grounded.
+ The CG terminals of the products must be connected to each other for the same potential and never connect the CG terminal to earth ground.

% CAUTION) if the CG of communication cable be grounded, Internal components may be damaged.
+ For the product connected at the end of communication, turn on the RS485 termination switch setting.
+ 485 LED blinks in response to communication.

3) MODBUS/Ethernet

SCADA

f

Al

RING
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Wiring

Digital Power Measuring Device

1P 2w

The range of voltage that can be directly connected without PT s 10 ~ 380V (+ 120%) based on phase voltage.

The value of 1-phase 2-wire setting value in the wiring setting mode is “1”.

LINE
A
wy N
Fuse, 2A 2A, Slow Blow
Power Supply
Power Supply
o
=
LOAD
1-phase 2-wire direct connection
1P 3W

LINE
A
Ly N
Fuse, 2A
2A, Slow Blow
é‘ ‘E Power Supply
= Power Supply
o
5
LOAD

1-phase 2-wire connection with PT

The range of voltage that can be directly connected without PT is 10 ~ 380V (+ 120%) based on phase voltage.

The value of 1-phase 3-wire setting value in the wiring setting mode is “2”.

2A, Slow Blow
Power Supply

Power Supply

LINE
A B
(L1yL2) N
Fuse, 2A
@ (|®
=
LOAD

1-phase 3-wire direct connection

LINE
A B
(L1yL2) N
Fuse, 2A
] 2A, Slow Blow
g Power Supply
T
= Power Supply
o (o 1
L
LOAD

1-phase 3-wire connection with PT
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Wiring

3P 3W-Y
The range of voltage that can be directly connected without PT is 17.3 ~ 658.2V based on line voltage.

The value of 3-phase 3-wire Y type setting value in the wiring setting mode is “4”.

LINE LINE

ABC ABC
(L)(L2)(L3) (L1)(L2)(L3)

Fuse, 2A J
)

)] 2A, Slow Blow
Power Supply

Fuse, 2A

2A, Slow Blow
<Power Supply

Power Supply <Power Supply

H
1}

LOAD LOAD

3-phase 3-wire direct connection 3-phase 3-wire Y connection with 3PT

3P 3W-0pen Delta

The value of 3-phase 3-wire Delta type setting value in the wiring setting mode is “3”.

LINE -When 2PT is used, the V, voltage is obtained by the combination
A B
(L1)(Lz)(8) of Vap and.Vbc. .
Fuse, 2A Therefore, if the voltage is unbalanced, the voltage of V., causes

anerror.

-When 2CT is used, the IS current is obtained by the combination of
2A, Slow Blow
< Power Supply Iyand ..
<Power Supply Therefore, if the current is unbalanced, the current of I, causes an
error.

-In case of unbalanced load, error occurs in power, so use it in case
of balanced load.

- Each phase power (active, reactive, apparent), voltage/current
phase, each phase power factor, and each phase fundamental
power factor cannot be measured or displayed.

LOAD
3-phase 3-wire Delta connection with 2PT and 2CT
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Digital Power Measuring Device

3P 4W Wiring

The range of voltage that can be directly connected without PT is 10 ~ 380V(+120%) based on phase voltage.
The value of 3-phase 4-wire setting value in the wiring setting mode is “5”.

LINE
ABC
L2 N
Fuse, 2A
] ] 2A, Slow Blow
“\» Power Supply
Power Supply
I
o (|o(|®
LOAD

3-phase 4-wire direct connection

Incorrect wiring

[ )

~

LS
Vi-N O — OV ave
Vit o 0 e e OPF
R /S A a7
kw o
Var O
o (B OA avG
I - OkVar
AR O kVarh
2A O O X1000
PF O
DPF O O kw
VD O @ 0® 0 O kWh
AT O ()
e J L | okvah
O
GIMACT000 © %1000

S D () —

N J

<Wiring Check>

2A, Slow Blow

<JPower Supply

<Power Supply

LINE

ABC
23 N

Fuse, 2A
I
L] ». ».
=
LOAD

3-phase 4-wire connection with 3PT

The following message occurs in 3-phase 4-wire and 3-phase 3-wire-Y.
Press the [ENTER] key to return to the measurement display mode.
In case of [Conn Chc] message, check the wiring status.

Self diagnosis function & LCD display

ERROR
MEMORY
OPTION
Setting Data

FND display
ERROR 1

ERROR3
ERROR4

239
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Dimensions & Ordering

Dimensions
» NOCOMM/M485 TYPE o1
84.6 =
110 236
2 5 8
<Front> 16, <Side> <Rear>
» ETHERNET TYPE 91
106.6 56
110 23.6
- © = @
Ore «Q
— | [0+ O
o < o O e O [ﬂﬂ‘
= GG I © 150 W © i
— O g
| Q G
| @ X T bomd J
<Front> 16 | <Side> <Rear>
= 4235 =
)/ |
|
|
8 S Tt
|
, |
2100
ANSI4 Cutting Size DIN 96 Cutting Size
« Panel cutting shape can be processed by selecting round or square.
Ordering
GIMAC1000 |
Model Communication CT Rating Frequency Control Power
NO Basic - NA 5A 60Hz AC/DC 100~240V
EX  Expansion M485 MOD/RS485 1A 50Hz

240
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M EM 0 Digital Power Measuring Device
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- Losarm) 18

A ' i

B 1 2 SWELL Va OPERATE
C iy

GIIVIAC-B

The Metasal Energy Measuring Device by LS Is a segment
-~ power survelllance meter for Iow-voltage sw:tchgears and
dlstnbutlon baards in bu:ldmgs and factories -
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Energy Measuring Device GIMAC-B

GIMAC-B

Energy Measuring Device GIMAC-B

The Metasol Energy Measuring Device by LS is a segment power
surveillance meter for low-voltage switchgears and distribution boards
in buildings and factories, which offers stable and efficient power
management capabilities to the user by integrating surveillance through
high-speed Ethernet communication and power quality surveillance all
into asingle device.

Contents

244 Features
248 GIMAC-B Main Module
249 Function & Rating
252 Appearance
254 Operation & Setting

- 257 Communication

= 261 Wiring

: 264 Dimensions

265 GIMAC-B Branch Module ( € @
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Energy Measuring Device
GIMAC-B

LS's Metasol Energy Meter is a meter for power monitoring of each branch circuit in low-voltage switchgears and distribution
boards in buildings and factoriess. By integrated monitoring the load abnormality and the power quality through the high-
speed Ethernet communication, it is possible to provide users with stable and efficient power operation management.

* Construction of FEMS and BEMS through power measurement by load
e Association with Building management system e Association with Power monitoring unit

= (1] o Establishment of
=l - energy saving plan
= o
=l
=l Monitoring energy
FACTORY FEMS AGENT status U ttori
. . | sage monitoring
¢ Energy efficiency e FEMS Solution Data collection / analySIS - & Statistics / Analysis
Energy / Process
I Optimization
1 o
= —e Facility operation control

FACTORY FEMS AGENT

Building Industrial facilities
Office, Commercial, Residential, School, Hospital Petrochemical, Electronics, Glass, Steel, Semiconductor, Chemical,
Pharmaceutical, Cement, Paint
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The product consists of main-and
branch measuring instruments

- GIMAC-B MAIN module: 1 type
- GIMAC-B Branch module: 8 ratings for Busbar connection, 9 ratings
for Tunnel connection

1. Single phase (4 ratings for each busbar/tunnel connection style: 30A,
100A, 125A, 250A)

2. Three phases [(4 ratings for busbar, 5 for tunnel style): 5A(tunnel
only), 30A, 100A, 125A, 250A]

3. Leakage current measurement function as an option

4. Temperature measurement function (available when installing
separate temperature module)

Providing standard communication function

- High-speed Ethernet provides load monitoring and power quality
monitoring in real time

- Main module: Standard Ethernet, MODBUS RS-485

- Branch module: MODBUS RS-485

- Automatic ID allocation function for constructing a simple
communication system

- Up to 50 branch modules can be connected per main module

Various measurement functions

- Phase (line) current, Phase (line) voltage, phase, unbalance rate,
power factor, frequency, power, energy, THD, TDD, K-FACTOR,
Harmonics, Demand, Load-ratio

- Provides useful information such as PQ (Sag, Swell, Interruption),
demand power / current measurement

Various additional functions

- Provides statistical data, load factor calculation, PQ event,
temperature measurement, DI, etc.

- Expansion of system quality monitoring function by storing PQ
waveform

- Past load usage trend can be checked through statistical function

- Adopted an 8-inch Graphic LCD with touch screen as the main
instrument ensuring visibility and convenience

- Ensures system scalability by connecting up to 50 branch
instruments

- Branch module abnormality data is stored as event and provides
transferring of each branch module information to main module
through communication and storing and DO output function.

- Leakage current measurement using ZCT built in breaker by branch
module (Option)

- It is possible to monitor the ON, OFF, and Trip status of the breaker
by receiving the AX and AL contacts of the MCCB to the branch
module (Optional)

Bushbar or Tunnel connection (module)

- Types of connection with MCCB can be selectable - Busbar or Tunnel

Provide high accuracy error

- Provides voltage / current accuracy error (0.2%) and provides various
rated products according to customer's demand.
(The range of current measurement is different for each product rating)

Public facilities
Gas, Water and sewerage, Airport, Railway, Harbor
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Features

GIMAC-B MAIN

Various measurement / Power quality
monitoring function

«Vloltage, current, power, energy, frequency, power factor, phase

« Provides convenience of on-site maintenance by providing Various
Vector screens

« THD, Sag, Swell, Interruption function

« Suitable for high quality power system operation by providing power
quality monitoring event

Provides optimal deployment of the system

« Easy wiring through direct connection of external CT (5A)

« Convenient system design with wide measurement voltage range

« D/l and D/O provide easy configuration of switchgear system

« Supports up to 50 branch monitoring

« Easy installation and commissioning through dedicated branch
communication/power integrated supply cable

« Temperature monitoring in the inside of a panel by temperature
measurement module

Supports various communication networks

« Support for redundancy via RS-485 and Ethernet
« Easy installation and commissioning through branch auto address support

8" TFT LCD touch screen

« Large touch screen provides ease of operation and use
+ Diversification of display through graphic application
(PQ waveform, Trend, Vector)
« Provides ease of analysis and maintenance
» Set the language in the GIMAC-B screen menu
- Korean and English supported

Good Design
« Awarded Good Design in 2015
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Energy Measuring Device GIMAC-B

GIMAC-B Branch Measurement Module

User-friendly structure

« Display of branch-specific measurement value by applying Customized
LCD 4 Segment
« Convenient on-site installation through tunnel style long-hole structure

Various additional functions of branch circuit

« Displaying the status of the branch circuit (breaker) on the LED and
signaling it to the main monitoring module

« Providing leakage current measurement when connected to MCCB
with ZCT(Optional)

System / Operational reliability

« Short-circuit tested with MCCB
« Provides branch power stabilization solutions in harsh environments
« Various branch cables are provided

Breaker status monitoring function

+ Monitoring AX, AL state using DI 2CH (Optional)
- MCCB status(ON, OFF, Trip) monitoring function

Good Design
+ Awarded Good Design in 2015

G@ODDESIGN
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GIMAC-B Main Module

GIMAC-B MAIN

DEMAND CURRENT MAX DEMAND W

ENERGY (Wh,rWh,VARN)

TREND DATA BRANCH ENERGY

ALL DATA

DATA CLEAR TOUCH CALIB.

GIMAC-B Branch Module

100AF 2P 125AF 2P 250AF 2P
.. (1. .0 . ni A, m‘“]
T 204>

AL i
304
= =i
- .
- -

Il " '
T s

100AF 3P 125AF 3P 250AF 3P
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Function & Rating

Energy Measuring Device GIMAC-B

Standard Operating Environment

This product should be used under the following standard usage conditions.

1) Temperature
+ Normal operating: -20 to 60°C
« Storage: -30 to 70°C

2) Humidity: 80% or less (no condensation)

3) Location
« Altitude: Below 2,000 meters above sea level.
« CT to abnormal vibration or shock.
+ Where the ambient air pollution is not significant.

Note) Caution: In the environment exposed to chemicals and gas, it may cause measurement hunting due to metal corrosion and control power
failure. Therefore, product performance in the environment is not guaranteed.

Product rating

ltem

Rated frequency

Power input range
Control Power

Power Consumption

Voltage input range

Measurement Currentinputrange
Input burden

Input contact

Output contact

Temperature measurement range

Rating

50 or 60Hz
(Input range: 50 or 60 = 5Hz)

Normal ~220VAC/DC
Min ~Max 88 ~264VAC/DC
Single use MAX.19W
Branch connection MAX. 40 W
3ch 9~452V (9~ 782V)
3ch 0.05~6A
Each phase 1VAorless

DI: 2CH (Dry Contact)
DO: 1CH (250VAC 5A, 30VDC 5A)

-20°C~70°C(°C/°F change)

Remarks

With 50 branch connection

Phase voltage(between line voltage) basis

For resistive load

Separate temperature module is required
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Function & Rating

Measurement
item
Phase voltage
Line voltage
Voltage Normal phase voltage

Current

Phase

Power

Energy

Frequency

Power factor

Harmonics

Reverse phase voltage
Zero phase voltage
Unbalance

Current

Normal phase current
Reverse phase current
Zero phase current
Unbalance

phase voltage
Linevoltage

current

Active power

Reactive power
Apparent power
Active energy
Reactive energy

Reverse active energy

Phase voltage

Line voltage
Current harmonic

Phase voltage THD
Linevoltage THD
Current THD
Current TDD

Current K-factor

Description

V,, Vi, Ve

Vay Vbe: Vea
vy

V)

Vo

UBv

las I I

UBA

Va, Vi, Ve angle
Vabs Voo Vea @ngle
la» Ips Ic @ngle

P, Pp, Pec

Qe Qu Q

Sa by Sc

PE3@, PE,, PE,, PE.
Varh,, Varhy, Varh,
rPE3@, rPE,, rPEy, rPE.
Freq

PF, PF,, PFy, PF¢
V,1~15

Vi 1~15

V. 1~15

Vabs Voo Vea 115
a0 Iy 1 1~15
THDV,, Vi, Ve

THD V5, Vo, Ve
THD I, Iy, I

TDD Iy, I, I

K-Factor I, Iy, I

Note 1: Previous value of Demand MAX / MIN / AVERAGE

Note 2: Line voltage THD is supported only in 3P3W.

250

Instant
value

O

o o o o o o oo oo OO0 o oo oo oo oo oo o o o o o o o o o

Peak
Demand

O

0O 0O 0O 0o 0O oo o o o

3P4wW

O

O O O O

O o0 o O O O o 0o o o o o o o o

X O O X

O O O

3P3W
Y

X

O O O O O O

X

O O O O 0O O 0O O O O

x O O

O O O O

3P3W
oD

X

O O O O O O O O o O

x O O

O O O O

1P2W

O O O O 0O O 0o O o o

X X

X O O X

O O O

Display range
(Warranty range)

9~ 452V
(30~452V)

9~T82V
(30~452v)

0~452v

0~452v

0~452v

0~100%

0.050 ~6.000A

0~6.000A
0~6.000A
0~6.000A
0~100%
0~359.9°
0~3959°

0~359.9°

0~£999.9M

0~999,999.9M

45~65Hz

0~+£1.000

6.6V ~452V
(Within 309% THD)

0.06~6A
(Within 60% THD)

0~100%

Accuracy

0.20%

0.20%

N/A
N/A
N/A
N/A
0.20%
N/A
N/A
N/A
N/A
05°
05°

05°

IEC 62053-22
Class 0.5

IEC 62053-22
Class 0.5

0.05Hz

Subject to
phase error

N/A

N/A

N/A

N/A



Energy Measuring Device GIMAC-B

1) PQ function

« Non-volatile memory storage for PQ events over ' cycle
+ Sag, Interruption, Swell PQ Event Detection
« PQ Event storage, waveform storage and LCD display up to 32 events

2) Statistics and trend graph function

« Statistical functions for measuring and updating the maximum,
minimum and average values during the demand cycle for the 32
measurement elements of the main instrument(phase voltage,
line voltage, power factor, power, reactive power, apparent power,
frequency, zero phase, normal, reverse voltage/current, voltage/
current THD, TDD, K-factor)

« Trend graphs using power statistics of the main and branch
instruments

3) Connection up to 50 branch modules and
measurement display

« Ability to configure the screen freely by designating branch instrument
name and display position

« Convenient check through detailed display of branch measurement
elements

« Improved intuitive awareness by displaying branch status

« Temperature measurement in the inside of a panel by temperature
module

4) Various alarm function and alarm event storage

«Various alarm function and DO output such as PQ Event, overcurrent,
PTF, open phase, POR, temperature over, Demand power over,
current THD over of the main instrument

+ Alarm indication and DO output for overcurrent, demand power over,
current THD over, leakage current over of the branch instrument

« By applying DI input of branch instrument, the status of each breaker
(On/Off/Trip) is monitored

5) Improved intuitiveness through load factor display

6) Free network configuration through implementation
of Ethernet Switch function

S
2 SWELL Va OPERATE
s
2

POWER TREND
MAIN ¥

A Iimm
8 1
[ [[11]

7714

HeEY

| W-UEE-L

1234567.123
234567.123
> 1234567.123 Mvarn

DEVICEINFO.  TOL
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Appearance

Appearance and Configuration

DEMAND CURRENT MAX DEMAND W

ENERGY (Wh rh,viRh)

ALL DATA

LED Indicator

DEVICE INFO.

Name Description
POWER The corresponding LED lights when the control power is normal
BRANCH When communication data is requested to branch instrument connected to COM1 or COM2 by
RS-485, or when resonding to the upstream monitoring unit the corresponding LED blinks
ETH LED blinks when communication data is transmitted via Ethernet
ALARM When the alarm condition is satisfied and the DO becomes output status , the corresponding LED lights
HOME Press HOME key to move to main measurement screen

I/0 Terminal configuration

comM2 ETHI(In) com1

ETH2(Out)
la+
Va
la-
Ib + Vb
B= Ve
Ic +
Vn
Ic -
PWR DI ,D_O|
P(+)  P(-) 12 i
Terminal Description
P(+), P() Control power input terminal
Va Vb, Ve, Vi AC voltage input terminal
lat, la It I It I AC current input terminal
DI_1(+), DI_2(+), DI(-) DI input terminal
DO(+), DO() DO output terminal
ETH1, ETH2 Ethernet communication terminal (RJ-45)
COM1, COM2 RS485 communication terminal (RJ-12)
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Home Key

Remarks
GREEN

GREEN

GREEN
GREEN

Remarks

2 port
1port



Energy Measuring Device GIMAC-B

Accessories
Item Cable
Connection between main and branch RJ12 Cable, 3m
Connection between main and SCADA RJ12-RS485 Cable, Im
Connection between main and SCADA RJ45 Cable, Within 100m

Note) Please use only RJ12 cable provided by LS Industrial Systems.

Quantity

2ea

lea

Remarks

Basic Components of the Main Instrument

Basic Components of
the Main Instrument (RS485)

Purchased separately (Ethernet)

Note) If 25 Branch modules are connected to one COM port, the total cable distance between the MAIN meter and the last connected Branch module is up to 8M. To extend the distance,
aseparate power boost module connection is required through distance simulation. (Only available in an environment without noise)

Note) All cables necessary for product configuration are consumable parts. Therefore, it is recommended to replace the cable if any abnormality occurs or corrosion occurs.

(Can be ordered in cable units)

This product consists of a main body and a power module (SMPS) connected with connector and two screws.

When wiring unscrew the two screws fastened to the back of the product by a (+) screwdriver and remove the power module.

% This product

1) Be careful not to let foreign substances such as dust get into the connector of the power module that has been disconnected for terminal wiring.

2) Do not apply the power to Dl input terminal because it is dry contact (no voltage type).

3) When reassembling the power module after finishing the connection, take special care not to apply excessive force or to prevent warping or displacement of the connector between

the main body and power module.

LSELEC TRIC
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Operation & Setting

GMAC-B Main Menu Tree

=

——>|  CONN
PQ
ETH

COM

TIME
DO

ETC

—> BRANCH

DEVICE SETUP Screen

A BREENR
B BiE
ol | | ]

MEASLREMENT

POWER QUALITY

ATA MANAGEMEN

254

SUMMARY OVERVIEW TREND OVERVIEW ALARM
V/I MAX DATA CLEAR
POWER DEMAND MAIN DI/DO
ENERGY e DEVICE INFO
HARMONIC TOUCH CALIB

WIRING

PRIMARY

SECONDARY

PRIMARY

SECONDARY

NOMINAL CURRENT

0oM TIME

3P4W

220.000 Vv

220.000 v



Energy Measuring Device GIMAC-B

MEASUREMENT Screen

VECTOR DIAGRAM | | 250 ¢ 220.0
220.0
220.0

1.000
1.000
1.000

STATISTICS

_ 0" L1z 467.0
POWER QUALITY i 467.0
' 660.0

DATA MANAGEMENT

SUMMARY vf HARMOMIC

IPTORE Temperature display is displayed only when there is a temperature module.
BRANCH Screen

paw | MAIN
/| 25.0c |220.0 v 123.4. ’i
12.34:: 1234567.890wn

1234, 1w | w1 ucrsz 12.345
EEvRE C 1 12344y 3w | Ieaw 123.4

0.000 = Lo2 ROZ 0.000 -

MEASUREMENT i Z |

0.000w  a3esw | Iraw 0.000 v

Lo3 RO3 12.34
mm— - 1PaW 123.4 \w
mccezoor 43.21 - LO4 RO4 |

1
7 432.1 oy 3Paw | 3Paw

POWER
mccnsone 12,34 4 105 ROS
—_— . 1 .
IATA MANAGEMEN g 123.4. 33w | zP3w
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Operation & Setting

POWER QUALITY Screen

SAG ch.C End MAX
2016/12/05 14:55:12.179 ch.C 1875 V
SAG ch. C Start
2016/12/05 13:55:12.179
SWELL ch, B End
2016/12/05 12:37:34.611
SWELL ch. B Start
2016/12/05 12:22:34.611
SAG ch.A End
2016/12/05 11:40:17.216
SAG ch. A Start
2016/12/05 11:39:17.216
SWELL ch. C End
2016/11/30 18:41:46.789
R : SWELL ch. C Start
il 2016/11/30 18:40:13.526

MIN
ch.C 1859 V

DATA MANAGEMENT Screen

OPEN OPEN
Vc PHASE V2 PHASE VD PHASE Vc

SWELL SWELL SWELL  Interruption Interuption Interrupbon
Va Ve Va Ve

DATA CLEAR C1/D0 DEVICE INFO.  TOUCH CALIB.
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Communication Energy Measuring Device GIMAC-B

Communication Specifications

The GIMAC-B can be configured as an independent triple system using two built-in RS485 communication ports and two Ethernet
communication ports.

1) RS485 communication specification
« Port specifications: RJ12, 2ea
« Communication speed: 9600, 19200, 38400 bps (Fixed to 38400 for Master)
« Topology: Multi-Drop (BUS)
« Maximum transmission distance: Upper communication (Slave) - Up to 1.2km (depending on transmission speed)
Branch communication (Master) - Maximum 8m
« Protocol: MODBUS RTU
« Communication method: Master (branch module and communication mode) / Slave function
Up to 25 branch modules can be connected per port when setting master

Note) If 25 Branch modules are connected to one COM port, the total cable distance between the MAIN meter and the last connected Branch module is up to 8M. To extend the distance,
aseparate power boost module connection is required through distance simulation. (Only available in an environment without noise)

* Power Boost Module (sold separately)

2) communication specification

« Port specifications: RJ45, 2ea

« Communication speed: 10 / 100Mbps

« Topology: STAR type, Daisy-chain type

« Maximum transmission distance: Up to 100m between the HUB and the main instrument (or between main modules)
« Protocol: MODBUS TCP

« Communication method: Server function (main and branch module information)

3) Branch communication function (RS485-Master-Branch value monitoring)
« Time delay for reflecting branch setting data: Within 1 sec.
+Main module time delay for branch measurement value: About 6 sec. when connecting 50 modules

Note) When configuring the STAR topology network, the redundant network must not be connected.
Note) When configuring Daisy-Chain, it should not be composed of Ring.
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Communication

Communication configuration

Main module

L I 1 L
I
1 1
1 ETH2OW)
COM1  ETHI(ln)  COM2
1 1
1
1

Branch module Branch module

MAX 25 ea MAX 25 ea
+ Temperature
module

Main module

1

1

ETH20ut) 1
COM1 ETH1(In) COM2

1

1

1

1

Branch module

MAX 25 ea
+ Temperature
module

258

Main module

M~

1 1
1 1
1 ETH20u)
COM1 ETH1(ln) COM2
1 1
1
1

Branch module Branch module

MAX 25 ea MAX 25 ea
+ Temperature
module

Main module

Ethernet
------ RS-485

Main module

1
ETH20ut) 1

COM1  ETH1(In) COM2
1

Branch module

MAX 25 ea
+ Temperature
module

CASE 2. Multiple main module connection using 1 port of RS-485

.

--.:l:

1

1 ETH20ut)
COM1 ETH1(In) COM2
1 1

Branch module Branch module

MAX 25 ea MAX 25 ea
+ Temperature
module

.

1
ETH2(0ut) 1

COM1 ETH1(In) COM2
1

Branch module

MAX 25 ea
+ Temperature
module



Energy Measuring Device GIMAC-B

CASE 3. Multiple main module connection using 2 ports of RS-485
(Communication duplication)

------ RS-485
----------- | il el i il
1 1 1 1
""" T A 1
1 ! 1 ! 1 ! 1
1 1 1 1 1 ! 1
1 1 1 1 1 ! 1
Main module 1 Main module 1 1 : Main module |
1 1 1 1 1 1
1 1 1 1 1 : 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 I 1
[} [} [} 1 cee 1 1
ETH2(Out) ETH2(Out) ETH2(Out)
COM1  ETH1(In) COM2 COM1  ETH1(In) COM2 COM1  ETH1(In) COM2
CASE 4. Multiple main module connection using 2 ports of Ethernet and 1 port of RS-485
(Communication duplication)
Ethernet
------ RS-485
Main module Main module Main module
............... e pp———
1 I 1 I
1 1
1 1
1 1
[ N B i
1 1 1
ETH20ut) 1 ETH20ut) 1 ETH20ut) 1

COM1  ETH1(In) COM2
1

COM1  ETH1(In) COM2
1

COM1  ETH1(In) COM2
1

Branch module Branch module Branch module
MAX 25 ea MAX 25 ea MAX 25 ea
+ Temperature + Temperature + Temperature
module module module
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Communication

Communication configuration

CASE 5. Multiple main module connection using 2 ports of Ethernet and 2 port of RS-485
(Communication triplication)

Ethernet
=== = = = RS-485

e e e e e e e e e e e e e e e e e e e e e

1 1
E e e T

Main module Main module Main module

1

1

| --
| b--

. e M.
| | . |

ETH2(Out) ETH2(Out) ETH2(Out)
COM1  ETH1(In) COM2 COM1  ETH1(In) COM2 COM1  ETH1(In) COM2

Note) Please use Shield Twisted Cable for communication for RS485 communication line.

Note) Please connect the shield line of R$485 communication line to the ground to prevent induction of communication line.
Note) The maximum distance of RS485 communication is 1.2km, the maximum number of connections is 32 units.

Note) The maximum distance of Ethernet communication is 100m, and the maximum number of connections is 20 units.
Note) Communication maximum distance means the maximum length of connection cable between products.

3 When connecting the Etheret cable, pay attention to the IN(ETH1)/OUT(ETH2) direction.
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erlng Energy Measuring Device GIMAC-B

3-phase 4-wire

A B CN A B CN

Fuse
= Ve

Fuse Vb

Fuse Ve

=

CTT CTT

CTT CTT

CTT CTT

CcTT CcTT

i

i1

3-phase 3-wire Y connection

Fuse Va

Fuse Vb

Fuse
= g

LI

CTT CTT

CTT CTT

CTT CTT

CTT CTT
= RS

Note) PT, CT secondary winding should be grounded. - Note) Power Quality function monitors Va, Vb, Vc voltage. - Note) Transformer should be used when Vn (phase voltage) is over 453V.
Note) Unused terminals should be grounded.
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Wiring

3-phase 3-wire Open Delta

262

A

B C
o S va
Lo Vb
* O\O Fuse .

"
ot "
T % % ,




Energy Measuring Device GIMAC-B

1-phase 3-wire

A N B e A N B p—
O\O L Fuse Va = i
“ﬁi ST g N

o Ve 7 Ve 7
L LB
= \V4 % Y%

cTT la+ cTT

c1T ctT

c1T [l

x T
1-phase 2-wire

AN AN D

crT la+ cTT

CTT

i
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Dimensions

86
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]

=2

Top view

233.5

L
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J
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Front view

]
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N

) 299
Rear view
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GI MAC'B Bran(:h MOdUIE Energy Measuring Device GIMAC-B

Product type (Normal type)

3Phase Branch Module 3Phase Branch Module 2Phase Branch Module 2Phase Branch Module
(Direct connection) (Through type) (Direct connection) (Through type)

-l "
- B

-
- .

M250AF 3P 250A TeM M250AF 3P 250A M250AF 2P 250A

e
e

f
'

1 LN
- O m

M125AF 3P 125A TeM M125AF 3P 125A M125AF 2P 125A TeM M125AF 2P 125A

M100AF 3P 100A M100AF 2P 100A

MI00AF 3P 30A TeM MI00AF 3P 30A MI00AF 2P 30A TeM MI00AF 2P 30A

-
L
M100AF 3P 5A Temperature
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GIMAC-B Branch Module

Product type (ZCT(MZ) / AxAI(MD) type)

3Phase Branch Module 3Phase Branch Module
(Direct connection) (Through type)

el

-
- .

MZ250AF 3P 250A TeM MZ250AF 3P 250A

2Phase Branch Module

(Direct connection)

MZ250AF 2P 250A TeM

MZ125AF 3P 125A TeM MZ125AF 3P 125A

MZ125AF 2P 125A TeM

MZ100AF 3P 100A TeM MZ100AF 3P 100A
MD100AF 3P 100A TeM MD100AF 3P 100A

MZ100AF 2P 100A TeM
MD100AF 2P 100A TeM

MZ100AF 3P 30A TeM MZ100AF 3P 30A
MD100AF 3P 30A TeM MD100AF 3P 30A

.
oas

oakr
.
I
=

MZ100AF 3P 5A
MD100AF 3P 5A

266

MZ100AF 2P 30A TeM
MD100AF 2P 30A TeM

2Phase Branch Module
(Through type)

MZ250AF 2P 250A

iETe

-
- LS
o ]

MZ125AF 2P 125A

MZ100AF 2P 100A
MD100AF 2P 100A

MZ100AF 2P 30A
MD100AF 2P 30A



Energy Measuring Device GIMAC-B

Product configuration

ZCT or AxAl
input terminal
(options)

Power / Communication LED

Measuring Voltage
Detect LED

Power / Communication
Connector (RJ12)

Name

LCD

COMM LED
VD LED

SET BUTTON
RJ12A/RJ12B
ZCT Input terminal
AXAl Input terminal

BUSBART/B

GIMAC-B Module
100A 3¢

Riza

v or wy

Terminal Block(TeM/TeS)
(Optional)

Description

Display of setting and measurement value

Lighting up when power is on, blinking when communicating with main module

Flashing when voltage is detected and blinking
(when voltage is not detected in one or two phases in 3-phase type) (detection voltage: 9V)

Button to change setting value or move the menu
RJ12 type connector for device power and RS485 communication connection
Input terminal for leakage current measurement, connectable with MCCB
AxAl Connection Terminal to check the status of the MCCB

For Busbar style only

SET button
Display LCD

Remarks

Red

Green

Option
Option

Option
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GIMAC-B Branch Module

Product Rating

Standard Operating Environment

This product, except as otherwise stated, should be used under the following standard usage conditions.

1) Temperature
+ Normal operating: -20 to 60°C
» Storage: -30 to 70°C

2) Humidity: 80% or less (no condensation)

3) Location
+ Altitude! Below 2,000 meters above sea level.
+ Do not subject to abnormal vibration or shock.
+ Where the ambient air pollution is not significant.

Note) Caution: In the environment exposed to chemicals and gas, it may cause measurement hunting due to metal corrosion and control power failure.
Therefore, product performance in the environment is not guaranteed.

Ratings
Item Rating Remarks
50 or 60Hz
A gLy (Input range: 50 or 60 & 5Hz)
Voltage input range Power input range 9~452V (9~ 782V) phase voltage(between line voltage) basis
30A 300mA ~ 36A
100A 600mA ~ 120A
Current input range 125A 1.25A~ 150A 0.01In~1.2In
250A 2.5A~300A
5A 0.05A ~ 6A
Input burden of PT & CT 1VAor less
Leakage current input range 30mA~3A Using 200mA/100mV ZCT
DI(AX/AL) Status input Dry Contact 2ch
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Energy Measuring Device GIMAC-B

Measurement element and Accuracy

Voltage

Current

Power

Energy

Harmonic

item

Phase voltage

Line voltage

Phase current

Leakage current

Active power
Reactive power

Max. value

Demand

power Min. value

The average
Active energy
Reactive energy
Frequency

Power factor

THD

TDD

Temperature

Description

Va, Vb, Vic

Vab, Vbc, Vca

la, Ib, Ic

Pa(Pab), Pb(Pbc), Pc(Pcal, P3@
Qal(Qab), Qb(Qbc), Qc(Qca), Q3@
MAX Pa(Pab), Pb(Pbc), Pc(Pca), P3@
MIN Pa(Pab), Pb(Pbc), Pc(Pca), P3@
AVG Pa(Pab), Pb(Pbc), Pc(Pca), P3@
PE3@

QE3@

PFa(PFab), PFb(PFbc), PFc(PFca), PF3®

THDVa(THDVab), THDVb(THDVbc),
THDVc(THDVca), THDIa, THDIb, THDIc

TDDIa, TDDIb, TDDIc

Display range

0.000~999.9V

0.000~99.99 kA

0.000~9.999 A

0.000 ~ 9.999 MW/MVar

0.000 ~9.999 MW

0.000 ~ 999.9 GWh/GVarh

45.00 ~ 65.00 Hz

0.00~ £1.00

0.000 ~ 100.0 %

0.000 ~ 100.0 %

Accuracy

+02%F/S
+02%R/S
+02%F/S
+02%R/S
+02%F/S
+02%R/S
+15%F/S
+3%F/S
+10%R/S
Class 0.5

Class 0.5

Remarks

100V or less

Above 100V

380V or less

Above 380V

0.2In or less

Above 0.2In

30mA=<I0=<100mA

100mA<lo=<2.5A

25A<lo<3A

Subject to active power error

Class 0.5
Class 0.5
+0.05Hz Value measured in MAIN
Subject to phase error
10%
10%
sc Conm
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GIMAC-B Branch Module

Spare Parts

ftem Power/Communication Fixing screws for Fixing screws for Connecting bolt for e
cable (10cm) Tunnelstyle Busbar style 250A
Appearance \ »
3P 250ATeM 1 2 3
2P 250ATeM 1 2 2
3P 125ATeM 1 2 3
2P 125ATeM 1 1 2
3P 100ATeM 1 2 3
2P 100ATeM 1 1 2
3P 30ATeM 1 2 3
2P 30ATeM 1 1 2
3P 250A 1 2
2P 250A 1 2
3P 125A 1 2
2P 125A 1 2
3P 100A 1 2
2P 100A 1 2
3P 30A 1 2
2P 30A 1 2
3P5A 1 2
Temperature 1 2
Sub-Module Applica.tif)ni - I .
T — 1. Providing long-term operation reliability against the voltage drop of the branch
(Option) module due to environmental change.

2. When connecting a branch module in the distance

Note) Please use only the bundled dedicated cable for power / communication cable.
Note) If you need a specific length of power / communication cable, please contact us.
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Energy Measuring Device GIMAC-B

How to install

Installation of bushar style branch module

TR
Connect
i » »

P:q ? } Connecting screws
[Cklektel ) m) mf) —

= |:| o
EW@ Fixing screws

O o ) omm

Load side

% Be sure to assemble after removing foreign substances between the direct-connected branch module and the breaker terminal.

Installation of tunnel style branch module

DE0EE
b d

s o

..... o } o
— = (—ﬁ Connecting screws

CARIACAIACAT

TWJQWJQU & o) ] o SIS

|

}
| IRl J )
7.9.% F=r] %}
:l:lm

= Fixing screws
@) ap

Load side

T T

Load side

g []® Fixing screws

]

g

a Dy

a \\

External CT (oA 5A) &

Load side
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GIMAC-B Branch Module

How to install

Connecting ZCT

o

1§}

Ol OO

| g

MCCB with
ZCT

U

0

Connecting the resistor for ZCT

AxAl Wiring method

O
o0 O
0 j |
20 O ]
O
AXAL built-in
MCCB
AlLal
N AXbl
'@— AXcl, ALcl

=S / (Common)

* Dry Contact input 2ch
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Energy Measuring Device GIMAC-B

Phase sequence

CBA ABC
N-A N-B N-C B-A C-B A-C A-N B-N C-N A-B B-C C-A
13-L2-11 00| C:0|C:0|0:0|C:0|0:0| 1211
o] ol
N
c(m
B(S)
AR)
[0, [O1.[O1, [0, [9], [O] [0, [O], [©], [O], [O], [O], [@], [O] [, [@], (O], [O]
o 10
L3 KR+ | K Rk i ), 2
‘ ‘ ‘ I Il | [eklollcklo ekl ekl ko cllo]
A-N B-N C-N A-B B-C C-A N-A N-B N-C B-A C-B A-C
ABC CBA ABC CBA
Connection and arrangement of communication cable
COM1 port connection COM2 port connection
Power/
Power/ : oW Communication
Communication '.I - cable (3m)
cable (3m) =
‘ y | ‘
w a !l:"
L] | 5 '
Power/ 4 a4 4 Power/
Communication "' a ‘ e
cable (10cm) ' a i cable (10cm)
4 - -
- Keep about Imm
u 1 gap between
CEN ‘l ' i MCCBs
‘s

Do not connect the lines between COM1 port and COM2 port
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GIMAC-B Branch Module

Operation/Setting

How to set up

Entering the setting display mode
« In automatic display mode, press SET key for more than 2 seconds (Long) to enter setting display mode.

A
-, e K -
S e o ) N 11
_.J i
SET ID SET
< Automatic display mode status > SET KEY Long operation < Setting display mode status >

Note) Setting display mode: Mode that displays preset values of various setting values for operating the branch module and allows the setting values to be changed and stored

How to operate the KEY
- It operates as shown in the table below according to the operation mode at the time of pressing SET KEY and the time to press SET KEY.

(Long is longer than 2 seconds and Short is shorter than 2 seconds.)

How to set details

Communication ID setting
Set the communication ID (station number) of the branch module for communication with the main module. It is possible to
set communication ID between 1 ~ 50 and there should be no duplicate ID setting between connected branch instruments.

SET SET
ID SET ID SET

< Setting display mode status > SET KEY Long operation Communication ID number flashing SET KEY Short operation

2
SET SET
ID SET ID SET

Communication ID number change (flashing) SET KEY Short operation Short operation to set communication ID (flashing) SET KEY Short operation

4
i 'C
SET ‘ -'
ID SET ID SET

Communication ID display to set (flashing) SET KEY Long operation Communication ID setting completed
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Energy Measuring Device GIMAC-B

Phase sequence setting

It is used to match the phase of the switch board bus bar with the phase (input channel) of the branch module according to the direction
connected to R, S, T on the switch board. Set as one of ABC(A = B = C order) /CBA(C = B = A) order)

-
[ 3
' J
ID SET

< Setting display mode status >

A
B
C
SET
Connection method flashing
: .
B - ‘e» e
c g L)
SET
Setting completed

SET
SET KEY Short operation

SET

SET KEY Short operation

Connection method setting (only for three-phase branch module)
Afunction to set the wiring method of the busbar to which the three-phase branch module is connected. Set as one of 3P3L / 3PAL

E 2
B - ‘T o
c o L
SET
< Setting display mode status >
SET
Connection method flashing
-, ) -,
S0 00
S 0
SET
Setting completed

SET
SET KEY Short operation
SET

SET KEY Short operation

O W >

SET

Move to Phase sequence setting screen

O W >

SET

Changing Phase sequence (flashing)

'
.
SET

Move to the wiring method setting screen

SET

Changing Wiring method (flashing)

SET KEY Long operation

SET
SET KEY Long operation
SET

SET KEY Long operation

SET

SET KEY Long operation

SET
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GIMAC-B Branch Module

Operation/Setting

Rated current setting (only for 5A branch module)
It is the function to set the primary rated current when connecting the external CT to the 5A branch module.
(Set to one of 5/400/600/800. 30A/1004/125A/250A fixed)

A
- e o -, e
L 1 Ll e I
SET SET
SET SET
< Setting display mode status > SET KEY Short operation Move to the rated current setting screen SET KEY Long operation
A A
SET SET
SET SET
Rated current flashing SET KEY Short operation Changing rated current (flashing) SET KEY Long operation
A 3% 50 Step : 5A,10A,15A,20A,25A,30A,40A,50A,60A,75A,80A,100A,120A,125A,130A,150A,180A,200A,220A,240A,250A,300A,350A,400A 450
-, e A500A,600A,630A,700A,750A,800A,900A, 1000A, 1100A,1200A, 1400A,1500A, 1600A,2000A,2200A,2500A,3000A,3500A,40004,4500A,5000
-‘ ‘ ‘ ‘ ‘ A6000A, 7000A,8000A,10000A
QNN
SET
Setting completed
Unit for energy setting

The function to set the unit of the active energy / reactive energy of the branch module to be displayed on the LCD of the HMI part.

It represents the cumulative amount of energy in 4 restricted digits and is used to match the display unit.
Set to one of (active energy / reactive energy ) (K (Kilo) / M (Mega) / G (Giga)

A Wh Varh
Il T
RN )
- ‘= SET
SET SET
< Setting display mode status > SET KEY Short operation Move to Energy unit setting screen
Wh Varh Wh Varh
SET
SET SET
Energy unit flashing SET KEY Short operation Changing Energy unit (flashing)
Wh Varh
SET
Setting completed

276

SET

SET KEY Long operation

SET

SET KEY Long operation



Energy Measuring Device GIMAC-B

Leakage current setting (ZCT type module only)
Function to enable or disable the leakage current measurement function
by measuring the leakage current flowing to the branch module. Set to ON or OFF

Wh Varh
SET —
SET lo SET
< Setting display mode status > SET KEY Short operation Move to Leakage current setting screen
SET
lo SET lo SET
Leakage current flashing SET KEY Short operation Changing Leakage current (flashing)

Setting completed

Energy initialization

The function to initialize the accumulated active energy/reactive energy value to zero
The current value of active energy/reactive energy stored in branch module is initialized to 0

Wh Varh

‘- SET -’ ‘=
lo SET SET
< Setting display mode status > SET KEY Short operation Move to Energy initialization setting screen
()
- ‘e SET
SET SET
Energy flashing SET KEY Short operation Energy initialization flashing
Wh Varh
‘-
- ‘=
SET
Setting completed

SET
SET KEY Long operation
SET

SET KEY Long operation

SET

SET KEY Long operation

SET

SET KEY Long operation
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GIMAC-B Branch Module

Operation/Setting

Setting the temperature unit (Temperature Module only)
Function to set temperature display unit of temperature branch module
Set to one of CEL (Celsius C) / Fah (Fahrenheit)

-’ ‘= SET
ID SET
< Setting display mode status > SET KEY Short operation
SET
SET
Temperature unit flashing SET KEY Short operation

-

o

'
SET

Setting completed
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Move to Temperature unit setting screen

SET

Changing Temperature unit (flashing)

SET

SET KEY Long operation
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SET KEY Long operation



Energy Measuring Device GIMAC-B

Dimensions and Installation Dimension

105mm

98.2mm

KR

/ e 2
[ / JAN /
49
35mm 70mm
M(Z)250AF 3P 250A TeM M(Z)250AF 3P 250A
90mm 90mm

VhN—-—\
R

A

91.2mm

J
\
@ 2 \
oD
AN '1‘75'@&

I
<
\

M(Z)125AF 3P 125A

63.3mm

75mm

M(Z)100AF 3P 30A/100A TeM

i)

75mm

)

\
R\ S A
&, 5

\
\

M(Z)100AF 3P 5A/30A/100A
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GIMAC-B Branch Module

Dimensions and Installation Dimension

105mm

=
L

— 98.2mm

]

AS\\VAR W\\VAR W\

35mm 70mm

M(Z)250AF 2P 250A TeM M(Z)250AF 2P 250A

60mm

i

91.2mm

M(Z)100AF 2P 30A/100A TeM M(Z)100AF 2P 30A/100A / Temperature
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Energy Measuring Device GIMAC-B

Type Description
GIMAC-B Main

g e

Ethernet / RS485 60Hz
~ 1Port/2Port 50Hz 50Hz

GIMAC-B Branch module

==

100AF 2P 2 Pole 5A* Penetration 60Hz 60Hz
M eter) 125AF 3P 3Pole 100AF  30A - Standardlength  S0Hz  50Hz
250AF 100A Direct Coupling
Mz 100AF 125AF 125A TeM Type
(Miter oA J50AF 250A Metasol MCCB
Zicnﬂ Note) 5A model is 3P poles
MD There is only a model.
Meter — 100nr
AxAl)

GIMAC-B Accessories

m Temperature I

GIMAC-B Accessories

e e -

3M Cable
* Provide 2 basic when purchasing the main measuring Device In addition to the basic offer you can purchase additional
g 100M Cable cables in various lengths.
BRI Clole *Provide 1 basic when purchasing the branch measuring Device :100/200/300/500mm,
1M Cable(R$485) 1/1.3/1.5/2/2.5/ 3/5/7/10M

- Provide 1 basic when purchasing the main measuring Device

GIMAC-B Power Booster ~ Branch power boost module

Various lengths according to the site situation
Voltage measurement cables available
:30/50cm, IM

Voltage measurement cable for through branch

GIMAC-B 10/14PH Cable *Provide Standard 10cm cable when purchasing the branch measuring Device
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GIMAC-DC

tis a drgrtal measuring devrce capable of measurrng and drsplayrng rnput
- AC voltage output DC voltage frequency, THD and battery
charge/drseharge current '

: Y

25 e e T R O LR i —
-1 o By g s T e ke -
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Digital Power Meter
Digital DC Meter

GIMAC-DC

Digital Power Meter
Digital DC Meter

GIMAC-DC is a digital measuring device specializing in rectification-based
switchgear that are capable of measuring and displaying input AC voltage,
output DC voltage, frequency, THD and battery charge/discharge current.

« High precision measurement

- AC/DC Voltage +0.3%

- DC Current (Output/Battery) £0.5%
« AC Voltage THD, Max AC Voltage, Max DC Voltage, Max DC Current, Max THD
+ Wide Control Display and Easy Installation (DIN96/ANSI 4 support)

« Wide range of control power (AC/DC 88~264V)

Contents

284 Features

285 Function & Rating
286 Appearance

287 Operation & Setting
288 Wiring

289 Dimensions & Ordering
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Features

SNGNS

Compact

284

DC voltage/current measurement

DC voltage and current (output current and battery current) measurement and MAX DC voltage and
current measurement are possible, and it is a product specialized in the switchboard rectification panel.

High measurement accuracy

This product satisfies the accuracy of AC/DC voltage %0.3% and DC current £0.5%. In particular,
it ensures high reliability by maintaining precision even in the case of fluctuating frequencies.

Wide range of PT voltage inputs
Without a extra PT, it supports a wide voltage range of AC 20~452V and DC 20~264V which enables economical and easy wiring.

Compact appearance and panel cutting size
The external size is 144(W) x 144(H) x 85(D) mm, and the panel cutting size is suitable for DIN 96 and ANSI 4.

Wide range of control power (AC/DC 88~264V)

The control power range is AC/DC 88~264V, so it can be used in various power environments.

Auto Scroll

If the DOWN Key and Enter Key are pressed simultaneously, the displayed item is automatically scrolled every 10 seconds.

Communication
It supports RS485 type general-purpose MODBUS RTU Protocol.



Function & Rating

Digital Power Meter
Digital DC Meter

Rating

Type Specifications
Frequency 60Hz, 50Hz
Voltage AC20~452V,DC20~ 264V

Rating Shunt resistor DC3~180mV
Power AC/DC 88~ 264V, Free Voltage
Power Consumption 10W or less: Stanby
Burden 0.5VAor less: PT

Insulation Resistance DC 500V 10MQ or more

Insulation Voltage AC 2kV (1.5kV)/min

Lightningimpulse voltage AC 5kV(3KV) or more, 1.2x50us standard waveform supplied
Withstand 1.2 times of rated voltage for 3 hours.

Current Circuit’s ) .
Withstand 8 times of rated current for 2 seconds.

Overload Capacity
Voltage Circuit Withstand 1.15 times of rated voltage for 3 hours.
4kV: AC power input

2kV: DC power

Fast Transient/Burst Immunity

8KV: Air
Electrostatic Discharge(ESD)
6kV: Contact
Operation -10°C~55°C
Temperature
Storage -25°C~70°C
Humidity RH 80% or less (non-condensing)

Applied Standards IEC60255, I[EC61000-4

Dimension (mm) 144 X144 X85
Weight 0.52kg
Communication RS485: Modbus
Measurement
item Description Display range Accuracy(%)
ACVoltage Vac 0.000~999.9kV +0.30%
Voltage
DCvoltage Ve 0.000~999.9v +0.30%
Output Current lout 0.000~999.9kA +0.50%
Current
Battery Current Ibat 0.000~999.9kA +0.50%
Frequency Hz 45.00~70.00Hz +0.05Hz
Harmonics Voltage 1~15thV harmonics 0.000~999.9kv -
Harmonics
Voltage THD THD 0.000~999.9% -
AC voltage MAXV, - -
DCvoltage MAX Vg - -
MAX Output Current MAX Loyt - -
Battery Current MAX lpat - -
THD MAXTHD - -

Note) 1. Connecting VAC to GPT will allow the user to check Vo and Vo_MAX values.
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Appearance

Characteristics of Digital DC Measuring Device GIMAC-DC

Communication Status
MaxACV
ACV Display EETeEEE Maxgccx
ax
e ~— — =0 Vaco
—_— U U Dﬁ 0 U E [Ocommo
ACV = — EOH Aoy
DCV Display =L L L) T5gm Oue UPKEY
[Ox1000 OMoca
= g s N:
DCV E0O Voco DOWN KEY
DCA Display = ( (000
e V] ENTERKEY
00000070 Eden
MINUS Display DeA 0000000 Eg @ p———
g e Hz :Frequency
X 1000 Unit Display J:;ICD g(é\\llgllt;ngHD
lout :Output Current
IeaT : battery current
Back Terminal Section
_ + commutator
+ - o > * + A
Shunt +
Shunt
LOAD - K LINE
- 1 | . B
GIMAC-DC
Fuse, 2A Fuse, 2A
2A, Slow Blow
————«\»—< Power Supply
e Power Supply
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‘ RS485 Cable |
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Digital Power Meter

Operation & Setting Digital DC Meter

Select Rated Item Measurement setting

KEY
DCA DCA KEY

Usethe keys to select the necessary measurement display element

MeasurementElement ~ LED Measurement Display Element
T 000 =00 Vac VAC AC\Voltage
ACV ﬁ:} ﬁ: U U C@ %@ Hz Hz AC Voltage Frequency
= > = =0 THD ACV THD AC Voltage Total Harmonic Distortion
Oxi000 MACV+VAC ~ MAXAC Voltage

MACV+THD  MAXAC Voltage THD

DCV =0 Voc Measurement Element ~ LED Measurement Display Element
0 U UQUO UQU e Doy VDC DCVoltage
CJx1000 MDCV+VDC  MaxDCVoltage
—_— MeasurementElement ~ LED Measurement Display Element
[ UDU UDU UDU =0 lour IoUT DC Output Current
DCA U U U U U U U = IBAT Battery Charge/Discharge Current
— ol = Iear DCA
MDCA+IOUT MAXDC Output Current
Ox1000

MDCA+IBAT  MAX Battery Charge/Discharge Current

Setting Method

« Pressing (UP) and (DOWN) keys together will enter/exit the Setting Mode.

« Use the (UP) and (DOWN) keys to move and search between setting items.

« Pressing the (ENTER) key at Setting Display Mode will trigger the corresponding item to blink, and this is when the setting can be modified.

« Usethe (UP) and (DOWN) keys to change the setting and then press the (ENTER) key to save the change, and the blinking will stop and become a highlight.
- After completing all settings, pressing (UP) and (DOWN) keys together will return the menu to the Measurement Display Mode.

Setting Mode Procedure & Items

. Display . Initial - Display ] Initial
Order Setting Menu Details Setting Value Value Remark Order Setting Menu Details Setting Value Value Remark
- Note) o0 N 1:9600 bps
1 PT Ratio SN 1.0000~1400.0000 pRHEG0 Communication speed ~ ‘bPS’  2:19200 bps 3
7 3138400 bps
Output current, shunt o P -
2 resistance, rating current R 1~9999A 100 STEP1 Float variable s On:Yes on
Swap Yes/No Of:NO
Output current, shunt 8
3 resisgnce, ratingvoltage 10— 100~ 150mV 100  STEPI0 8 Txdelay time ‘tH.t  10~200msec 20
Battery charge/discharge 0:all Data Reset
4 current, shunt ‘Ab_S" 1~9999A 100 STEP 1 1:MaxVAC Reset
resistance,rating current 9 Data Reset st 2:Max THD Reset )
Battery charge/discharge 3:MaxVDC Reset
5 current, shunt ‘Vb_S 100~150mV 100  STEP10 4:Max|0UT Reset
resistance,rating voltage 5:Max IBAT Reset
. s ; . A Not to be
6 Communication Address ‘Addr’ 1~247 1 10 Display version VEr X XXX - Set by user

Note) PT ratio setting is unavailable (input value is displayed)

LSE.ecrric 287



Wiring

Rectification-Based Wiring

1 Rectifier
i = +
= + 2 A
LOAD LInE
- T 12 =
GIMAC-DC
Fuse, 2A
®
> o | we) @[ 2A, Slowblow
X <~ Power supply
™00 Tt o Y Power supply
CERe)
Rectifier
+ A
+
LOAD LN
-} T 1 8
GIMAC-DC
Fuse, 2A
(®)
®
®
2A, Slow blow
——<\—Power supply
Power supply
+ A
LOAD LINE
- —— b 12 B
Shunt
GIMAC-DC
use, 2 Fuse, 2A
®
s ®
®
X @ | 2A, Slow blow
: ——\»— Power supply
T o ot Power supply
008
Rectifier
= | + 2 A
LOAD N q LINE
Shunt
- —— < 12 5
Shun
GIMAC-DC
Fuse, 2 Fuse, 2A
®

Note) Wiring must take place after duly disconnecting all power sources from the device.

Note) Suitable cable thickness is AWG14 to AWG1212.1-3.3m2.
Note) Terminal bolt tightening torque (kg-cm) is less than 10.

PNL cutting dimension can be selected between circular or rectangular.
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2A, Slow blow
—\»—< Power supply
[ Power supply
0008



Dimensions & Ordering

Digital Power Meter
Digital DC Meter

Exterior Dimensions

<Front>

ANSI4 Cutting Size

Note) PNL cutting dimension can be selected between circular or rectangular.

Ordering

Communication
M485  Modbus/RS485
None

n
Ll |o 3
E 0 —
0
0]
23.5 61.5 144
85
<Side> <Back>
[oN)
()}
92
DIN 96 Cutting Size
Frequency Control & Control Power
50/60Hz AC/DC 88~264V
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u-RTU

Network Device

Micro Remote Terminal Unit (p- RTU)
» Qutput contact Latch/Pulse type available
« Contact input/output status LED display

« Communication method RS485/Ethernet available

Contents —

291 Micro Remote Terminal Unit (u-RTU)
292 Control/Surveillance System Structure
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Micro Remote Terminal Unit (u- RTU)

Network System

Features

U-RTU 11l (Micro Remote Terminal Unit) is a communication relay device for monitoring the status of remote contacts, remote control, and
measuring analog data in the field when establishing a switchgear monitoring and control system. RS485 or Ethernet It performs the function of
transmitting to the upper system by communication method.

It is a device to connect digital and analog contact signals that are not accepted by devices such as relays and measuring instruments to the

communication network.

Key Characteristics

- Output Contact Latch/Pulse Option Available

- Communication Method RS485/Ethernet Available
- Acquisition of KC Certification

geaser] | Sopeeasnng|

|| s

BEEE L  Frin _.’._,gl
[4-RTU 111-016/0320/8160] [-RTU 111-8328]
Rating
Type Specification
Power AC/DC 110V
Rating
Power consumption 15Wor less: Stanby
Digital Input Dry contact input
Input contact Pulse Input Dry ON/OFF input, Duration 30ms or more
Analog Input DC4~20mA
Latch Latch ON, Latch OFF
Output type
Pulse Pulse (500ms, 1sec, 1.5sec, 2sec Duration)
Output contact Output device AC250V/3A, DC30V/3A cosb=1.0
Drive power Internal power (DC 24V)
Type Dry"a" contact
Operation -10~55°C
Temperature
Storage -26~70°C
Humidity RH 80% or less (non-condensing)
Dimension(mm) 116X80X58 (mm)
174X 80X 58 (mm) (8328 model)
Weignt 0.5kg/0.7kg (8328 model)
Communication R5485: Modbus
Ethernet: Modbus
Specification
Model Al Contacts DI Contacts DO Contacts Communication Method
HRTU 111-0160 0 16 point 0
HRTU 111-0320 0 32point 0
RS485, Ethernet

LFRTU 111-8160 8 point 16 point 0
LFRTU 111-8328 8 point 32point 8 point
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Control/Surveillance System Structure

IEC61850 DNP3.0
MODBUS TCP

DNP3.0
MODBUS

RS485

DNP3.0
MODBUSRTU

HUIZ DCRIER)

EIaU

4
[ Iu{
Ld

XGIPA&/_I-_._ ' GIPAM115Fl — }

GIPAM2000 GIPAM2200 DPR1000 GIPAM10
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Network System

Internet/lnt%net

|

D
Qs
_Internet
Explorer

Web-Server

GIMACI000  GIMAC-DC mpc MG RTUN
micro-RTU

- | GIMAC-PQ
GIMAC-V/II Plus
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Network System
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EUTUI?ING SMART ENERGY

LSELE CTRIC

Safety Instructions

- For your safety, please read user's manual thoroughly before operating.
- Contact the nearest authorized service facility for examination, repair, or adjustment.

- Please contact qualified service technician when you need maintenance.
Do not disassemble or repair by yourself!

« Any maintenance and inspection shall be performed by the personnel having expertise concerned.

2

« According to The WEEE Directive, please do not discard the device with your household waste.

www.lIs-electric.com

m Headquaters
127, LS-ro(hogye-dong) Dongan-gu, Anyang-si, Gyeonggi-Do, 14119, Korea

u Seoul Office

LS Yongsan Tower, 92, Hangang-daero, Yongsan-gu, Seoul, 04386, Korea
Tel: 82-2-2034-4916, 4684, 4429

m Qverseas Subsidiaries

* LS ELECTRIC Japan Co., Ltd. (Tokyo, Japan)
Tel: 81-3-6268-8241 E-Mail: japan@ls-electric.com

LS ELECTRIC (Dalian) Co., Ltd. (Dalian, China)
Tel: 86-411-8730-5872 E-Mail: china.dalian@lselectric.com.cn

LS ELECTRIC (Wuxi) Co., Ltd. (Wuxi, China)
Tel: 86-510-6851-6666 E-Mail: china.wuxi@lselectric.com.cn

¢ LS ELECTRIC Vietnam Co., Ltd. (Hanoi, Vietnam)
Tel: 84-93-631-4099 E-Mail: vietnam@ls-electric.com
Tel: 84-28-3823-7890 E-Mail: vietnam@ls-electric.com

LS ELECTRIC Middle East FZE (Dubai, U.A.E.)
Tel: 971-4-886-5360 E-Mail: middleeast@ls-electric.com

* LS ELECTRIC Europe B.V. (Hoofddorf, Netherlands)
Tel: 31-20-654-1424 E-Mail: europartner@ls-electric.com

* LS ELECTRIC America Inc. [Chicago, USA)
Tel: 1-800-891-2941 E-Mail: sales.us@lselectricamerica.com

o LS ENERGY SOLUTIONS LLC (Charlotte, USA)
Tel: 1-704-587-4051 E-Mail: cmfeldman@ls-es.com

LS ELECTRIC Turkey Co., Ltd. (Istanbul, Turkey)
Tel: 90-212-806-1252 E-Mail: turkey@ls-electric.com

@ Technical Question or After-sales Service
Somien: Exaions wemicsceomnon | 82-1644-5481 )

2021.04 |

continuous product development and improvement.

m Overseas Branches

* LS ELECTRIC Tokyo Office (Japan)
Tel: 81-3-6268-8241 E-Mail: tokyo@ls-electric.com

« LS ELECTRIC Beijing Office (China)
Tel: 86-10-5095-1631 E-Mail: china@lselectric.com.cn

« LS ELECTRIC Shanghai Office (China)
Tel: 86-21-5237-9977  E-Mail: china@lselectric.com.cn

* LS ELECTRIC Guangzhou Office (China)
Tel: 86-20-3818-2883  E-Mail: china@lselectric.com.cn

LS ELECTRIC Chengdu Office (China)
Tel: 86-28-8670-3201 E-Mail: china@lselectric.com.cn

* LS ELECTRIC Qingdao Office (China)
Tel: 86-532-8501-2065 E-Mail: china@lselectric.com.cn

* LS ELECTRIC Nanjing Office (China)
Tel: 86-25-8467-0005  E-Mail: china@lselectric.com.cn

« LS ELECTRIC Bangkok Office (Thailand)
Tel: 66-90-950-9683 E-Mail: thailand@ls-electric.com

* LS ELECTRIC Jakarta Office (Indonesia)
Tel: 62-21-2933-7614  E-Mail: indonesia@ls-electric.com

LS ELECTRIC Moscow Office (Russia)
Tel: 7-499-682-6130 E-Mail: info@lselectric-ru.com

¢ LS ELECTRIC America Western Office (Irvine, USA)
Tel: 1-949-333-3140 E-Mail: america@ls-electric.com

o LS ELECTRIC India Office (India)
Tel: 91-80-6142-9108  E-Mail: Info_india@ls-electric.com

LS ELECTRIC Singapore Office (Singapore)

Specifications in this catalog are subject to change without notice due to

Tel: 65-6958-8162 E-Mail: singapore@ls-electric.com
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