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Cautions for safety
Please read carefully before putting the product into

service for the proper operation of GMAC-V.

¢ Please keep the safety caution to prevent any accident that may
happen by using the product incorrectly.

e Safety cautions is classified with caution and danger and Indication of
them is as follows.

Not following the instruction may result in serious
Injury or even death.

d|

Not following the instruction may result in
Serious injury or product damage.
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Symbols used in this manual is indicated as follows.

under the specific condition

This symbol is for warning the electric shocks or
any accidents under the specific condition.

f This symbol is for warning the hazardousness

This manual must be kept at a close place to GIMAC-V.
L — & Caution |

e Never work with , test, or set up the equipment alone.
* Do not work on the wiring when the power is on or in operation.
It may be a cause of electric shock.
® Do not work on any wiring when the busbar is in live state.
It may cause electric shock, charging voltage of current transformer, or
damage and fire of the product.
e Connect equipment to the earthing.
It may cause electric shock.
¢ Do not disassemble the product even if the power is off.
The internal charge electricity may cause electric shock.
® Do not short circuit the PT secondary.
It may cause fire.
® Do not short circuit the CT secondary.
It may cause fire or explosion.



* Do not work on or set up the equipment with wet hands.
It may cause electric shock.
¢ Do not use damaged cables.
It may cause electric shock.
¢ Work on terminal when wiring the cable.
It causes electric shock on the spiral part of the cable.
e Work after wearing protective gear.
¢ Put on warning sign before working.
When testing the innate insulation pressure of the wiring board of product or when
checking the insulation resistance, do it after removing all INPUT, OUTPUT wiring.

I & Caution _—

m Safety cautionforinstallation & terminalwiring

e Applytheratedvoltage tothe power supply terminal of the product.
Itmayresultindamageinthe productorfire.

o Keep away productfrom screws, metals, water, or oil.
Itmayresultinfire.

o Keeptheratedload and polarity oftheinputand output point.
Itmay resultindamage ofthe productorfire.

e While connecting toaterminal block, check the number of terminal before wiring.
Itmayresultindamageinthe productorfire.

e Assemblethe coverofthe terminal after disconnecting the terminal.

e Productmustbeinstalled and managed by aspecialist.
Otherwise, wrongly installed product may cause malfunctionoraccident.

e Usecircuitbreakerinput/outputauxiliary relay only.
Incase of controllingacircuitbreakerdirectly,inner RELAY flame may result.
Turnthe power OFF when changing the communication card.
AlIDOisresetwhenthe poweristurned OFF.

e The suitable thickness ofthe cableis AWG 14to AWG12(2.1~3.3 mm2).

e Thetighteningtorque ofthe terminal screw(kgf-mm)is10orless.

HChecklist before input of power

e Check the polarity and voltage of control power and GPT etc.

e Check wiring of the input/output terminal.

m Caution for storage and handling

e Store at dry and dust-free areas.

* Do not throw or put too much power on product while handling.
H Caution for disposal

¢ Dispose product according to the industrial waste regulation.



1. Characteristics of GIMAC-V

e GIMAC-V uses a 6.5 type 640 x 480, 262k Color Graphic LCD in order to let
the user see the various measurements and real-time waves of the electric
power system in form of Graphic, and let the user use languages of both
Korean and English for convenience in using the equipment.

. Comprehensive measurement screen

. Measurement display with large fonts

. Real time wave expression and wave Capture

. Easy harmonic wave analysis

. Expression of Power Quality, Transient wave and DI input wave

GIMAC-V is a digital concentrated control equipment using Gapless Sampling
and calculation for the renewal period of 200 msec(50 Hz 10 periods, 60 Hz
12 periods), has a broad voltage measurement range(AC 10~452V) and
frequency range(40~70Hz), has a high preciseness in single amount(voltage,
current) 0.2%, complex amount(power, integrated energy) Class 0.5(IEC
62053-21, IEC 62053-22), and also has 105 measurement elements such

as up to 63ch phase voltage, conductor voltage, current harmonic wave, THD,
K-Factor, Crest Factor.

GIMAC-V has an electric power quality analysis function that analyzes Sag,
Swell, Interruption and other quality deterring factors when they happen, and it
also records the certain event wave form up to 60period/accident for after-
accident analysis. The electric power quality event can be saved up to 512
events and has a memory of 8 Mbytes for the savings of these events.

GIMAC-V detects and analyzes sharp Transient voltage in electric power
systems with 1,024 Sampling(50Hz 19.53 usec, 60Hz 16.28 usec), and has

a function to save the certain event wave form. Transient event can be saved
up to 512 events and has a memory of 372kbytes for the savings of waveforms.

o GIMAC-V has a statistics function that can save the maximum value of the 43
measurements elements, the minimum value of the 19 measurement elements,
the maximum/minimum/average of moment values of the events



Of pre-event Demand and pre-event Demand time, maximum/minimum
Demand value. Also it saves and expresses a Trend data on the 10
measurement elements for 110 days(15 minutes standard).

e GIMAC-V has a circuit breaker control function for the observation on the state
of the circuit breaker and the function of SBO(Select Before Operation), and
also has 6 Dls for the function of Wave Capture and 8 normal DOs for the use
of various uses.

¢ GIMAC-V has a RS-485 2Port that allows full dualization and has a Ethernet
communication function of the 10Base-T/100Base-TX, and therefore has a
variety of communication system composition.

* GIMAC-V saves up to 512 events of state change in equipment, RESET,
Clear and control etc. and provides the information to the user.

e GIMAC-V has a self-diagnosis function, and uses it to check the abnormality
in the outer power system(wiring error , frequency problems) and the inner
function(memory function), and if there is a problem it warns the user of it.

¢ GIMAC-V has a Power Factor Control function and two 4~20 mA Al functions
as an Option.



2. Outer Layout and Composition

2.1 Outer Layout and Composition
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¢ 6.5 type Touch Graphic LCD
6.5 type Touch Graphic LCD shows the measurement value and the input
state of DI, DO output state, various setup Data, Event, PQ Event,
Transient Event, statistics Data, past trends Data, APFC related Data.
e LED
» POWER LED : Lights when the control power is normal.
» R/LLED: Lights the Green LED when REMOTE, and Red LED when Local.
» COMM LED : Lights when Communication Data is sent through Rs485
and Ethernet.
» ALARMLED
Lights when PQ Event(Sag, Swell, Interruption, Transient) happen.
Light-outs when Fault Reset order(Key EE= E4Al) isinput.
Lights in the event of APFC Event, and Lights-out automatically
when the Eventis solved.
Lights when Fault Dl is input, and Lights-out when Fault Reset is input.
» SYS ERRLED : Lights when an error is found in the power system like
voltage wiring error, frequency problems etc. or H/W problems in the inside
of the product happen, and lights-out when the problem is solved.
» CB LED: When the circuit breaker state is Close, the Red LED lights, and
when the circuit breaker state is Open the Green LED lights.
e KEY
> R/LKEY : Changes the state of Remote / Local.
> RESET KEY : Realizes and informs of Fault DI, PQ Event, APFC Event,
System Error state, and can select cancellation when checking the Confirm
in events such as circuit breaker control.
> CLOSE KEY : KEY for the circuit breaker Close control order.
» OPENKEY : KEY for the circuit breaker Open control order.
* USB
Can connect to GIMAC-V Manager using a USB port.



2.2 Terminal composition
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Terminal name Use Note
P(+), N(-) Control power input terminal
Va,Vb,Vc,Vn PT input terminal
la+, la-, Ib+, Ib-, Ic+, lc-, Ix+, Ix- CT input terminal
DI_01,DI_02,DI_03,COM1 DI 1,2,3 input terminal
DI_04,DI_05,DI_06,COM2 DI 4,5,6 input terminal
DO_01+,DO_01- DO 1 output terminal
DO_02+,D0O_02- DO 2 output terminal
DO_03+,D0O_03- DO 3 output terminal
DO_04+,D0O_04- DO 4 output terminal
DO_05+,D0O_05- DO 5 output terminal
DO_06+,D0O_06- DO 6 output terminal
DO_07+,DO_07- DO 7 output terminal
DO 08a.DO 08-. DO 08b DOSoutputterminaI
- e DO_08a,DO_08- : A contact point
(C contact point) DO_08b,DO_08- : B contact point
CB_CLS+,CB_CLS- REALY outputterminalfor circuitbreakerinput
CB_OPN+, CB_OPN- RELAY outputterminal for circuit breaker trip
DI_CLS+, DI_CLS- Circuitbreaker CLOSE state inputterminal
DI_OPN+, DI_OPN- Circuitbreaker OPEN state inputterminal
ETH Ethernet Communication terminal(RJ-45)
COM1 RS485 Channel 1 Communication terminal
COM2 RS485 Channel 2 Communication terminal
Al Al(4~20mA) Connecting terminal
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3. Rated Values for Product

3.1 Standard Usage Environment
The following product must be used in the following standard usage
environment unless stated otherwise.
1) Temperature
- Normal usage temperature: -10 C ~ 55 C
- Storing temperature: -25 C ~ 75¢C
2) Humidity conditions: 80% or less of humidity (There must be no dew.)
3) Usage spot
- Altitude: 2,000m or lower.
- Places with no vibration or impact.
- Places without substantial amounts of dirt, humidity, caustic Gas etc.

3.2 Rated values for input/output

Division Application limit Note

3P4W, 3P3W(Y), 3P3W(OPEN-
DELTA),1P3W,1P2W

Lining method

60 Hz type, 50 Hz type

Rated Frequency 60 Hz or 50 Hz Are separate
Measurement Va,Vb,Vc <->Vn
voltage range 10~452V Both ends voltage
Measurement

current rage 0.05~6A
PT.CT input 0.2 VA or less on each
burden
Rated control
power DC 110V £ 20%
Digital Input power DC 110V
AC250V 5A, DC30V 5A DO 1~7 RELAY
Rated value for DO 8 RELAY/(C contact
DO output AC250V 12A, DC24V 12A Loy o

AC230V 16A, DC30V 16A |CB_ON,CB_OFF RELAY]

20 W or less at normal state,
30 W or less at operation state

Power consumption




3.3 Environment Specifications

This product satisfies the environment specification the below.

Content Specification Relevant standard
Impact withstand
voltage 5kV/3kV KEMC60255-5

Commercial frequency

withstand voltage 2kV/1kV, 10mA KEMC 1110
Insulation resistance 10MQ/5MQ KEMC 1110
Vibration-proof class 1 KSC IEC 60255-21-1
Impact-proof class 1 KSC IEC 60255-21-2
Overload tolerant dose | Ix*10 1sec, Vn*2 5sec KEMC 1110
Outer magnetic 100A/m, 1000A/m EN61000-4

inducement test

1MHz Burst tolerance

2.5kV/1kV 1min

KSC IEC 60255-22-1

Static tolerance

8kV/6kV

KSC IEC 60255-22-2

Sharp excessive Burst
influence

4kV/2kV,3min

KSC IEC 60255-22-4

Radio noise

5W: 150MHz /220MHz

/400MHz :
Radio frequency 10V/m
radiation tolerance IEC 60255-22-3
Radio Frequency
conductivity tolerance 10V IEC 60255-22-6
Electromagnetic wave
radiation 40/47 dB IEC 60255-25
Electromagnetic wave
conduction - IEC 60255-25

Impulse noise

3kV/2kV 1min

Surge Tolerance

6kV/3kV

KSC IEC 60255-22-5

11




4. Measuring function and allowable error

4.1 Measuring Element and preciseness specifications

12

Content Measured Element Specific Measured element P;Zii:e Note
Line voltage Vab, Vbc, Vca, VLAVG 0.2 %
Phase voltage Va, Vb, Vc, VNAVG 02%
Zero phase voltage Vo -
Voltage Normal voltage %l -
Reverse phase voltage V2 -
uBv V2/iV1 -
Crest Factor Vab, Vbc, Vca, Va, Vb, Ve -
Each phase current la, Ib, Ic, IAVG 0.2%
Ix phase current Ix 0.2 %
Zero Phase current 10 -
Current Normal current 1 -
Reverse Phase current 12 -
UBA 12/11 -
Crest Factor la, Ib, Ic -
Line voltage £ Vab,£Vbe,£Vca 0.5°
Phase Each phase voltage £Va,zVb, 2Vc, 0.5°
Each phase current Zla, zlb, zlc, £1x 0.5°
Active power Pa, Pb, Pc,> P class 0.5
Power Reactive power Qa, Qb, Qc,>Q class 0.5
Apparent power Sa, Sb, Sc¢,> S class 0.5
Active power energy Wha, Whb, Whe,> Wh class 0.5 IEC
Reactive power energy VARha, VARND, VARNC, > VARN class 05 | 62093
E',?ec,tg; EXpOr‘eancéir‘é? power tWha, rWhb, rWhe, > tWh class 0.5
Export f:':r‘é‘;e POWEr | \ARha, rVARb, r'VARhC,S VARh | class 0.5
Apparent power energy VAha, VAhb, VAhc, > Vah class 0.5
Freq Frequency F(Hz) 0.1%
Power Power Factor(PF) PFa, PFb, PFc,> PF Follows hase
factor E;‘gg:rfg‘z’t‘éf('l)‘”s,‘:’f DPFa, DPFb, DPFc,> DPF oo
Line voltage Vab, Vbc, Vca 1~63th 11 & I}
Harmonic
wave Phase voltage Va, Vb, Vc 1~63th mZ= o}
Each phase current la, Ib, Ic 1~63th T Z= o}
Content Measured element Specific measured element P:\Z‘;’:e Note
THD Vab, Vbc,I Vclg, \lla, Vb, Ve,
Harmonic 80
wave TDD la, Ib, Ic
K-FACTOR la, Ib, Ic
Al Al(4~20mA) AlO1, Ai02 0.5%




4.1.1 Voltage

1) Measuring range: 10 ~ 452 V(Norm : phase voltage , 3P3W-OpenDelta :
line voltage)

2) Preciseness
- 100 V or more : 0.2 %(Real Scale)
-Lessthan 100V : £0.2 V

4.1.2 Current

1) Measuring Range: 0.05~6 A

2) Preciseness
- 1Aormore: 0.2 %(Real Scale)
- Less than 1 A: £0.002 A

4.1.3 Phase
1) Phase error between voltage and current
: 50 V or larger voltage, 0.5 A or larger current: 0.5 degrees
: Other than the above: 1 degree
2) Phase voltage between voltage and voltage
: 50 V or larger voltage: 0.5 degrees
: Other than the above each: 1 degree
4.1.4Powerand Electric Energy(Commonly appliedin active/reactive/export
active/exportreactive/apparentpowerand energy)
1)Error: Class 0.5 (IEC62053-22)

The meaning of signin power, reactive power

1)“+”: means powerconsumption.
Active andreactive poweroccurs, and active and reactive powerenergy
isintegrated.
When active power(1quadrant, 4quadrant) and reactive power(4 quadrant,
3quadrant)is atpowerfactor.

2)“-”:means power production.
Exportactive powerandreactive poweroccurs, and only exportactive power
energyisadded up.
When active power(2quadrant, 3quadrant) and reactive power(1 quadrant,
2quadrant)is atpowerfactor.

13
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4.1.6 Power-factorandthe Power-factor ofthe fundamental wave

reactivepower>0
powerfactor<0 Lead

90deg
v A
1 2 quadrant 1 quadrant
power <0 power>0
reactive power< 0 reactivepower <0
power factor<Q Lag ?Sowerfactorﬂ) Lead
180deg £
v
i 3quadrant 4quadrant
power <0 power >0

reactivepower >0

powerfactor>0 La g

270de

L

: production

:consumption
v

i

a0deg

v

o

1) Power factor error : Applies as

phase error.

2) Power factor indication method(Do not be confused with the sign of
power factor in the image above)

“ n

- In case of Lead : “-” sign.
- In case of Lag : “+” sign.

- In cases at 1 quadrant, 4quadrant, “ F ” is indicated which means

electricity consumption.

- In cases at 2 quadrant, 3 quadrant, “ R ” is indicated which means

electricity production.

4.1.7 Frequency
1) Measuring range : 40 ~ 70 Hz
2) Error of measurement : 0.1%
4.1.8 Harmonics
1) Measurement : 63 harmonics

2) Degree of Precision: No standard for the degree of precision.




4.1.9 Al(4 ~ 20 mA)) - Option
1) Port : 2 ports
2) Degree of precision : 0.5 %(Full Scale)
\/V22 +Vi+. V]
Virp = x 100[%]

1

V1 : Fundamental wave
V2, V3, ... Vn : Harmonic voltage for each degree

4.1.11 TDD(Total Demand Distortion)

; _\/]22+I32+...+If 100,
DD — [ 0]

L
IL : Maximum demand load current
12, 13, ... In : Harmonic current for each degree

4.1.12 K-Factor

2
K — factor = Z{I—h} h = LZZIhth
=Rs I =
IR : Current RMS
h : Harmonic degree

lh : Harmonic current for each degree

4.1.13 Crest Factor

[x

peak

Crest — factor =
X

rms
xpeak : Maximum instantaneous value
xrms : Measured RMS

When a sine wave which only has a fundamental wave, the Crest-Factor value
becomes = 1.414. If lots of harmonic elements is contained, the value
becomes larger.
However, since the evaluation of the Peak value uses only 128 samplings out of
1,024 samplings, the peak value of the transient may not be reflected.

15




16

5. Power Quality Detecting & Analysis
When SAG, SWELL, INTERRUPTION and other hindrance in the quality of power
occurs because of reasons such as voltage to the ground or receiving voltage, it
detects and analyzes the cause and for the use in after-event analysis, the 4 phase
voltage, current wave can be recorded up to 60 period/accident.

5.1 PQ Function

5.1.1 PQ sensing voltage

1) 3phase4wire, 3phase 3wire Y connection: Va, Vb, Vc(phase voltage)

2) 3phase3wire Open Delta connection: Vab, Vcb(line voltage)

3) 1phase3wire: Va, Vb

4) 1phase2wire: Va

5.1.2 PQ Sampling : 32 sampling/period

5.1.3 PQ Monitoring period : 4 times/period

5.1.4 PQ Event : 512 events

5.1.5 PQ Wave saving

1) The 4 phase voltage/current of 60 cycles * 32 sampling is saved
> 3phase4wire, 3phase3wire Y connection: Va, Vb, Vc, Ia, Ib, Ic, Ix
» 3phase3wireOpenDeltaconnection:Vab,Vcb,la,Ib,lc,Ix

» 1phase3wireconnection:Va,Vb,la,lb,Ix
» 1phase2wireconnection:Va,la,Ix
2)8MbytesofFlashmemory(Minimumof250PQWavescanbesaved)
% SincethePQWaveandtheDIWaveusesthesamememoryforsaving,soif
waveisfrequentlysavedduetotheinputofDl,thesavedPQWavemaybeerased.



5.2Sag
5.2.1 Condition: When the effective value of the voltage falls below the Sag
voltage set-up value (40%~90% ofthe rated voltage), ithappens.
5.2.2Recordandanalysis
1) Wave form: 60period 3phase voltage and 4phase currentwave is saved.
2)Eventcontent: Accidentoccurrencetime, Accidentconclusiontime, Sagevent
outbreak voltage, the minimum voltage record during Sag event
5.2.3 Otherfunctions
1)AlarmLED
2)Duringthe outputof DO, contact pointis outputwhichis setup as Sag.

5.3 Swell
5.3.1 Condition: When the effective value of the voltage goes overthe Swell voltage
set-up value (110%~200% ofthe rated voltage), ithappens.
5.3.2Recordandanalysis
1) Wave form: 60period 3phase voltage and 4phase currentwaveis saved.
2)Eventcontent: Accidentoccurrence time, Accidentconclusiontime, Swell event
outbreak voltage, the maximum voltage record during Swell event
5.3.3 Otherfunctions
1)AlarmLED
2)Duringthe outputof DO, contact pointis outputwhichis setup as Swell.

5.4Interruption
5.4.1 Condition: Whenthe effective value of the voltage falls below the Interruption
voltage set-up value (30%~10% ofthe rated voltage), ithappens.
5.4.2Record and analysis
1) Wave form: 60period 3phase voltage and 4phase current wave is saved.
2) Event content: Accident occurrence time, Accident conclusion time,
Interruption event outbreak voltage, the minimum voltage during Interruption
event is recorded.

5.4.3 Other functions

1) Alarm LED

2) During the output of DO, contact point is output which is set up as
Interruption

17
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6. Transient Detecting & Analysis (dV/dt)

In wave forms such as sine waves, the change in each Sampling value is smaller
than a certain value. On the other hand in cases in abnormal voltage due to events
such as noise or inflow of noise from voltage to the ground, the dV/dt value is large.
Using these events, when the alteration value(dV/dt) of each sampling goes over
the set up value, it is judged that abnormal voltage has been input, and the wave
form and various data is saved from that point.

6.1 Transient Function

6.1.1 Transient Detecting voltage

1) 3phasedwire, 3phase3wire Y connection: Va, Vb, Vc(phase voltage)

2) 3phase3wire Open Delta connection : Vab, Vcb(conductor voltage)

3) 1phase3wire: Va, Vb

4) 1phase2wire: Va

6.1.2 Transient Sampling : 1,024 sampling

(dt : In the case of 60Hz, 16.28 usec, in the case of 50Hz 19.53 usec)

6.1.3 Transient Set-up voltage : PT secondary voltage standard 60V~150V
6.1.4 Transient Event : 512 events

6.1.5 Transient Wave savings
1) The 4 phase voltage/current of 1 cycle * 1,024 sampling is saved

> 3phasedwire, 3phase3wire Y connection: Va, Vb, Vg, la, Ib, Ic, Ix

> 3phase3wire Open Delta connection: Vab, Vcb, la, Ib, Ic, Ix

> 1phase3wire connection: Va, Vb, la, Ib, Ix

» 1phase2wire connection: Va, la, Ix

2) Memory capacity: 372 kbytes of nonvolatile memory

(At least 20 or more Transient Waves are saved)

—_— — ~— ~—

*UsingthecontentofTransientEventasreferencedataof GIMAC-V
managerfortheanalysis ofthewaveform,morespecificinformationmaybeobtained.
*Transientdetectingfunctionusesdtasthestandard,andsothesignalthataltersbelow
thattimeisnegligible.
*Ifsignalssuchasstrongsurgevoltageareinputinonephase,aweakTransientevent
canbedetectedinothersoundness.
*Signalsthatexceedthemeasurementlimit(+1.6kV)isindicatedinasaturatedvalue,
sothetransientwaveformanalysismustbereferredupon.



7. Statistics

7.1 Statistics function

7.1.1 Normal maximuminstantaneous value: The maximum oftheinstantaneous
value innormal measurementelementsis saved every 200 msec.

> Normal measurementelements: 19types—Sincethe measured
elements differaccording tothe connection of system,
itdiffers according to the connection method.

> Phasevoltage: Va, Vb, Vc,VNavg

> Conductorvoltage: Vab,Vbc,Vca,VLavg

> Current:la,lb,Ic,lavg

> Frequency:Freq

” Ixcurrent: Ix

> Active/reactive/apparentpower: 2p2Q,2S

> Power-factor/fundamentalwave power-factor:Z PF,ZDPF

7.1.2 Harmonics momentvalue maximum: The maximum  ofthe instantaneous
valuerelatedtoharmonicmeasurementelementsis saved every 200 msec.
> Harmonics measurementelement: 24types—Sincethe measured elements differ
accordingtothe connection of system, itdiffers according tothe connection
method.
” THD :Va, Vb, Vc,Vab, Vbc,Vca,la, b, Ic

> TDD:la, Ib, Ic
> K-Factor:la,lb,lc

» Crest-Factor:Va, Vb, Vc,Vab,Vbc,Vca,la, b, lc

19
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7.1.3Normal momentvalue minimum: The minimum oftheinstantaneousvaluein
normal measurementelementsis saved every 200 msec.
» Normalmeasurementelements: 19types—Since the measured elements differ
accordingtothe connection of system, itdiffers according to the connectionmethod.

7.1.4Brink DEMAND : The DEMAND VALUE during the Brink DEMAND periodis saved.

1)Normalmeasurementelements: 19types—Since the measured elements differ
accordingtothe connection of system, itdiffers according to the connection method.

7.1.5Maximum ofthe instantaneous value during brink DEMAND time
The maximum ofinstantaneous value during the brink Demand periodis saved
every200msec.

1)Normalmeasurementelements: 19types—Since the measured elements differ
accordingtothe connection of system, itdiffers according to the connection method.

7.1.6 Minimum ofthe instantaneous value duringbbrink DEMAND time
The minimum ofinstantaneous value during the brink Demand periodis
savedevery200 msec.

1)Normalmeasurementelements: 19types—Since the measured elements
differaccordingtothe connection of system, itdiffers accordingtothe
connectionmethod.

7.1.7DEMAND Maximum
The maximumofDemand Valueis saved.

1)Normalmeasurementelements: 19types—Since the measured elements differ
accordingtothe connection of system, itdiffers according to the connection method.

7.1.8 DEMAND Minimum
TheminimumofDemand Valueis saved.

1)Normal measurementelements: 19types—Since the measured
elements differ according to the connection of system, it differs
according to the connection method.



7.2 Trend Function
10 out of the 19 types of normal measurement elements are chosen and
with the cycle of Demand time that is set up, the average, maximum,
minimum value is saved with time(15min standard 110days saved). Also it is
indicated in form of Graphic, so it is easy user to check the tendency of the past.

7.2.1 Trend type : 10 out of the 19 types of normal measurement elements
can be chosen
— Since there are measurement elements that differ according to the
connection of the system, it differs according to the connection method.

7.2.2 Trend data saving period(Default 1min)
» Same with Demand Time(1min, 2min, 5min, 10min, 15min,
20min, 30min, 60min)

Unit

d

>

2
o

TREND TREND
TREND1 : Ia

21
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8.APFC : Auto Power Factor Controllerfunction

: Controls the outer capacitor BANK in order to limit the power-factor toiits target value.

8.1 Terminology

8.1.1 Maximum power-factor: The maximum of goal power-factor. Ifthe
power factor exceeds the maximum power-factor, the capacitor opens.

8.1.2 Minimum power-factor: The minimum of goal power-factor. Ifthe
power factor exceeds the maximum power-factor, the capacitor is inserted.

8.1.3 Alarm power-factor: If the value is below the set-up alarm power-factor,
the alarmrings.

8.1.4 DELAY TIME : Ifthe control condition is satisfied during the DELAY TIME,
true control occurs.

8.1.5DEAD TIME : Considering either the capacitor charging time after the input of
capacitor BANK or the capacitor discharging time after the opening of the
capacitor BANK thisis the period where controlling the capacitoris prohibited
duringthe DEAD TIME.

8.2 Control conditions

8.2.1 Capacitor opening conditions: If the power-factor exceeds the
Maximum power-factor and is sustained for

the DELAY TIME, the capacitor opens.

8.2.2 Capacitor inserting conditions: If the power-factor is below the
minimum power-factor and is sustained for the
DELAY TIM, the capacitor is inserted.

8.3 Setup clause
8.3.1 Maximum power-factor : 0.95 ~ - 0.90 (- means the actual phase)
8.3.2 Minimum power-factor : 0.80 ~ 0.95

Caution) If the maximum power-factor and the minimum power-factor is set as
the same value, since there is no margin for action, there is danger
of malfunction. Set the difference between the maximum and minimum
power-factor of at least 0.05 or more.
8.3.3 Alarm power-factor: 0.00 ~ 0.90
8.3.4 DELAY TIME : 10 ~ 300 sec
8.3.5 DEAD TIME : 10 ~ 300 sec



8.3.6 Capacitor BANK setup
1) BANK control RELAY setup: DO 1~DO 8
2) Capacitor capacity setup: 0 ~ 999 MVA
3) Alarm RELAY setup: DO 1 ~DO 8
4) EVENT setup and EVENT control setup
- LOW CURRENT : In the case where the average of the three
phase current is 1A, whether EVENT and the
control occurs is setup is set.
- UNDER VOLTAGE : In the case where the phase
voltage(3phase3wire case conductor voltage)
is 80V or less, whether EVENT and control occurs is setup is set
- OVER PF: In the case of where the maximum power-factor is
exceeded, whether the EVENT occurs is set.
- UNDER PF: In the case of where the value is lower than the
minimum power-factor, whether the EVENT occurs is set
- OVER THD & OVER VOLT THD : In the case where the THD of the voltage
exceeds the set value, whether the EVENT and
BANK opening is controlled is set.

8.4 Power-factor control Sequence

8.4.1 Association control: Thisis the control method where the capacity of the
capacitoris all set. This is the method using control with association compatible
to the capacity of the needed capacitorin order to sustain the power-factor in the
target power-factor.

8.4.2 Rotation control: This is the method used when the capacity of the capacitor
is not set. The firstinput capacitor is first developed, and the latest
capacitoris input first.
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8.5APFC (Auto Power Factor Controller) EVENT

Control setup .
. EVENT N The control action
Contents EVENT condition setup EVENT contents corresponding | qiate in control setup
to EVENT
1. ZERO VOLTAGE
i EVENT occurs
ZERO Occurlf when “ﬁeo"\],pm (DEFAULT) 2. Occurred OVER PF, No corresponding control
VOLTAGE voltage is a UNDER PF, ALARM PF
EVENT CLEAR
1. ZERO CURRENT
. EVENT occurs
ZERO Occurs when the input (DEFAULT) | 2. Occurred OVER PF, No corresponding control
CURRENT currentis all 0 A UNDER PF, ALARM PF
EVENT CLEAR
Otcgursd";he." 1. ALARM LED lights .
ALARM PF sustained during (DEFAULT) 2. ALARM DO output No corresponding control
DELIAY T;’\//\IE:QI?AELFE 3. ALARM PF EVENT occurs
value of
When inverse power All Sta.tes Pf
occurs and is . capacitor is
- A 1. ALARM LED lights
REVERSE sustained during (DEFAULT) | 2-ALARM DO output (DEFAULT) LATCHed
CURRENT V\%]EL/T: TIME 3. REVERSE CURRENT (Cannot be
( fa;"m i::to;’er EVENT oceurs controlled because
3quadrant) AUTO mode)
All states of
. capacitor is
1. ALARM LED lights .
Low inout !::‘rzgﬁﬁr";_\g; lower Setup is 2. ALARM DO output Setup is LATCHed
CURRENT pduring DELAY TIME possible 3. LOW CURRENT EVENT possible (Cannot be
oceurs controlled because
AUTO mode)
UNDER Phase voltage(3P3W- Setup is 1. ALARM LED lights Setup is All states of
VOLTAGE OD case conductor possible 2. ALARM DO output possible capacitor is
LATCHed
voltage) is sustained at C t b
Sag voltage or lower 3. UNDER VOLTAGE (Cannot be
during DELAY TIME EVENT occurs controlled because
AUTO mode)
When the THD of the
Phase voltage(3P3W- 1. ALARM LED lights
OVER THD | OF ase conductor voltage)Sl| - setupis | 2. ALARM DO output Setup is All capacitor state
is set higher than the possible 3. OVER THD EVENT possible is opened.
set value of the THD occurs
during DELAY TIME.
When the power- "
overr | B | s | SANMSENR o
pofv”er_;g;"émnmg possible | 3. OVER PF EVENT © contro
the DELAY TIME oceurs
ehen the power 1. ALARM LED lights
o Setup is 2. ALARM DO output
UNDER PF ggvavr;rﬂ;:crtrypgztril?g possible 3. UNDER PF EVENT No control
the DELAY TIME oceurs




8.6 BANK Setup and connection

2| RELAY
FER M+

HE

JE—
L

—
Y

BANK
2/ RELAY
FEEHE-

1) The capacitor BANK is input when the RELAY inside the product acts
2) Be careful of the automatic opening of the capacitor BANK when
GIMAC-V power is cut off and the outer RELAY’s residual opens

3) Use the outer RELAY (RELAY residual current specifications)
appropriate to RELAY specifications inside the product.

Apply product input/output rated RELAY specifications
corresponding to clause 3.2.
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9. Circuit breaker control function

The CB input/opening control order can be carried out using the
CB CLOSE/OPEN KEYin Local state or using communication at Remote state.

9.1 Monitoring of circuit breaker state
9.1.1 Circuit breaker ON/OFF state monitoring contact
> Circuit breaker ON state monitoring contact: DI_CLS+, DI_CLS-
> Circuit breaker OFF state monitoring contact: DI_OPN+, DI_OPN-
9.1.2 Circuit breaker monitoring Delay Time
> State CLOSE change: Recognized as ON when 10msec or more
ON state is sustained
» State OPEN change: Recognized as OFF when 100msec or more
OFF state is sustained.
9.1.3 Outer power specification: DC110V
9.1.4 Maximum consumption current: MAX5mA

9.2 Circuit Breaker control
9.2.1 Circuit breakerinput/opening RELAY
> Circuitbreaker CLOSE output contact: CB_CLS+, CB_CLS-
> Circuitbreaker OPEN output contact: CB_OPN+, CB_OPN-
» RELAY Rating :AC230V 16A, DC30V 16A(Resistance Load)
X If the circuit breaker input/opening residual coil is directly controlled
by the circuit breaker input/opening Relay, the inner Relay is

damaged. Be sure to use circuit breaker input/opening auxiliary Relay.
9.2.2 Circuitbreakercontroland controlFail

> Inputcontrol: Inthe case where circuitbreaker state

isatOpenstate, the circuitbreakerinput RELAY 500 msec Pulseis output(Output

during 500 msecand goes back to normal state)

- Key Control: Possible when productstateis LOCAL

- Communication control: Possible when productstateisREMOTE
» Opening control: When circuitbreakeris Close state, the circuit

breakeropening RELAY 500 msecPulseis output (Outputduring

500 msecand goes backtonormal state)

- Key Control: Possible when product stateis LOCAL

- Communication control: Possible when productstateisREMOTE
» Circuitbreaker control Fail: Happens whenthe circuitbreaker state

does notchange within 500 msec afterthe circuitbreakerinput/opening control.
% Separatethe circuitbreaker monitoring contactand the powerforDlinput

withthe control power.



10. DI(Digital Input) monitoring function

10.1 DI(Digital Input) state monitoring
10.1.1 Dlstate monitoring contact
: 6point(DI101/D102/DI03<->COM1, DI04/D105/DI06<->COM2)
10.1.2 DImonitoringDelay Time
> State ON change: Recognized as ONwhen 10msec ormore ON
stateis sustained
> State OFF change: Recognized as OFF when 100msecormore
OFF stateis sustained.
10.1.3 Dlinputpower specification: DC110V
10.1.4 Maximum consumptioncurrent: MAX5mA

< Dio1 >

EVENT

STATISTICS MONITORING RECORDS

<DI02 >

<DIO3 >

HISTORICAL DEVICE
TREND MEASUREMENT |l o NFIGURATION
<DI04 >

< DIOS >

DATA USER DEFINED
MANAGEMENT DISPLAY

< DIO6 >
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10.2 DI (Digital Input) State indication
10.2.1 FAULT/DI state indication

RESET after removal of RESET after removal of
hindrance hindrance
At At abnormal

P normal (DIStsai:;'lal

state input) Removal of Removal
hindrance RESET RESET of

hindrance
FAI;JI'-T '-icﬁr‘tt Lights(Red) Lights(Red) Light out Lights(Red) Light out
DI '-Lgl:‘t‘ Lights(Yellow) Light out — — Light out

10.2.2 Wave saving — When set at Capture in setup clause

1) CAPTURE function is a function that saves the current/voltage
wave form when DI is ON.

2) 8 Mbytes Flash memory saving capacity (Minimum of 250 or more DI
Wave can be saved)

% Since the PQ Wave and the DI Wave uses the same memory for saving,
so if wave is frequently saved due to the input of DI, the saved DI
Wave may be erased



11. DO(Digital Output) output function

11.1 Operation according to the DO (Digital Output) setup

DO Capacity Setup Action Return condition
NONE
Outputs when PQ and SAG Returns when FAULT
SAG EVENT occurs RESET
Outputs when PQ and SWELL | Returns when FAULT
SWELL EVENT occurs RESET
Outputs when INTERRUPTION| Returns when FAULT
INTERRUPTION EVENT of PQ occurs RESET
*DO01~7 :
AC250V 5A Outputs when TRANSIENT Returns when FAULT
' TRANSIENT EVENT of PQ occurs RESET
DC30V 5A
DOO01
~Do08 N . e
D008 : DI When DI specified is ON state | When DI state is OFF state
AC250V 12A,
DC24V 12A
P When DI state is OFF state
LATCH When DI specified is ON state and at FAULT RESET
Outputs when alarm of APEC Returns when FAULT
APFC Alarm occurs RESET or Alarm is settled
Returns when APFC BANK
. opening control condition is
APFC Bank Quiputs when the APFC InPUt | - saiisfied or
control conditions is satisfied communication/KEY is used
to input opening order.
Do08 LOCAL/REMOTE Outputs at REMOTE state Returns at LOCAL state

12. Self Diagnosis Function

12.1 Frequency ERROR

12.1.1 Condition: Rated frequency is set beyond +5 Hz range.
12.1.2 Indicated contents
1)LCD : “FREQUENCY ERROR” is indicated
2)LED: Sys Err LED lights
12.1.3 Return conditions: The symptom disappears with RESET

or automatically

12.1.4 Others : The sample outside the frequency measurement

range is neglected.
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12.2WiringERROR

12.2.1 Condition: When the voltage phase rotationis notthe direction of counter-
clockwise (Occurs whenthe phase of Vb phaseis smallerthan phase of Vcphase)

12.2.2Indicated contents
1)LCD:“WIRING ERROR”isindicated
2)LED:SysErrLEDlights
12.2.3Return conditions: The symptom disappears with RESET orautomatically
12.2.4 Others: Applied only at 3phase 4wire and 3phase 3wire.

12.3 Circuitbreaker control problem ERROR
12.3.1 Condition: Occurs whenthe circuitbreaker does notchange within
500msec after circuitbreaker control order.
12.3.2Indicated contents
1)LCD:“CB Controllingis Failed”isindicated
2)LED:SysErrLEDIlights
12.3.3Return conditions: RESET

12.4PowerFail
12.4.1 PowerFail observation goal: Forthe safety whenaccidentoccurs
by limiting the controland manipulation when problem occursin the control power.
12.4.2 Power Fail operation content
1) Power Fail observation voltage: Observed at DC 60V ~ 80V
2)Representation, KEY recognition, control function: No action
3)LED:POWERLEDlights, Other LED lights
12.4.3 Return Condition: Powerreturns normally (Returnsif DC standard is 88V ormore)

12.5RTCERROR
12.5.1 Condition: OccurswhentheinnerIC, RTC, thathastimevalue
doesnotactnormally.

12.5.2Representation contents

1)LCD:“RTCERROR”isindicated

2)LED: SysErrLEDIlights

12.5.3 Return condition: Returnswhen ICRTC acts normally.
(Receive checkup with the company customer service.)



12.6SDRAMERROR
12.6.1Conditions:Occurswheninner CSDRAMforDATAsavinghasanerror.
12.6.2Indicatedcontents
1)LCD:*SDRAMERROR”isIndicated
2)LED:SysErrLEDIlights
12.6.3Returnconditions:ReturnswhentheICSDRAMactsnormally.
(Receivecheckupwiththecompanycustomerservice.)

12.7SETTINGDATAERROR
12.7.1Conditions:WhensetupDATAdisappears
12.7.2Indicatedconditions
1)LCD:“SETTINGDATAERROR’isindicated
2)LED:SysErrLEDlights
12.7.3Returnconditions:ReturnswhenthesetupDATAissavedagain.
(Receivecheckupwiththecompanycustomerservice.)

12.8CALIBRATIONDATAERROR
12.8.1Conditions:HappenswhencollaborationDATAislost.
12.8.2Indicatedcontents
1)LCD:“CALIBRATIONDATAERROR"isIndicated
2)LED:SysErrLEDlights
12.8.3Returncondition:ReturnswhenCalibrationhappensagain.
(Receivecheckupwiththecompanycustomerservice.)

12.9FLASHMEMORYERROR
12.9.1Conditions:HappenswhenthereisprobleminFLASHMEMORY.
12.9.2Indicatedcontents
1)LCD:“FLASHMEMORYERROR”isindicated.
2)LED:SysErrLEDIights
12.9.3Returnscondition:ReturnswhenFLASHMEMORYreturnstonormalstate.
(Receivecheckupwiththecompanycustomerservice.)
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13.Communication

Usingthe 2 communication ports and 1 Ethernetcommunication portinside the
GIMAC-V,individual threefold systemis possible.

13.1 Communication connection

X RIX=, m
RS485 Cable i ,-Rffi—l [
RTX+ t
2 1.2km Shield Cﬂhle_l_
RTX+ - m Rt
RS485 Cable _—m'l 11 = '—MJ
R R+ Shield Cable?_

% RS485 communicationcableis shielded and cable fortwisted
communicationuse mustbe used.

% RS485 communication cable shield mustbe connected to the
groundinordertopreventthe communication cable
inductiondisturbance.

¢ The maximumdistance forcommunication of RS485is 1.2km,
andthe maximum connectionis 32 ports.



14. Connectiondiagram
14.1 3phase4wire Connectiondiagram

ABC — ABC

AU

1y 1y
el el
b b
= 0 SR S N

il

% PT,CTSecondary coilmustbe connectedtothe ground.

% Power Quality functionmonitors Va, Vb, Vcvoltage.

% Use Power TransformerwhenVa-Vn, Vb-Vn,Vc-Vnislargerthan452V.
*% Terminalsthatare notused mustbe connectedtothe ground.
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14.2 3phase 3wire-Y Connection Diagram

ABCLC 000000 AB C

AU

i g
N R

my gy
ang P oy

i

% PT,CT Secondary coilmustbe connectedtothe ground.

% Power Quality function monitors Va, Vb, Vcvoltage.

% Use PowerTransformerwhenVa-Vn, Vb-Vn,Vc-Vnislargerthan452V.
% Terminalsthatare notused mustbe connectedtothe ground.
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14.3 3phase 3wire OpenDelta ConnectionDiagram

A B C
NG Fuse o
Hwﬁ@ T
-~ Fuse '
vn l
= v
ot
e
ot
.1 S
£

% Useatparallelload. Error occurs atnon-parallel load in power/integrated power.

% The electricity quality monitoringand wave formindicationis applied only
atVab.Vcbphase.

# PT,CT Secondary coilmustbe connectedtothe ground.

% Terminalsthatare notused mustbe connectedtothe ground.
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14.4 1P 3Wconnectionconnectiondiagram

.
o \_gH e \_ﬁ”
& It o e
e \_gH e \_§H
e e
‘

. -
4T e il e
=

=

% PT,CT Secondary coilmustbe connectedtothe ground.

% Power Quality function monitors Va, Vb, Vcvoltage.

% UsedegeneratorwhenVn(Phase voltage) standard 380V orlarger.
% Terminalsthatare notused mustbe connectedtothe ground.



14.5 Onephase 2wire connection connectiondiagram

AN

.

AN

Int- o Rt
Iht bt
It bt
Ixe ber
. Lty . LTy
2z 2z

% PT, CT Secondary coilmustbe connectedtothe ground.

#* Power Quality function monitors Va, Vb, Vcvoltage.

% Usedegeneratorwhen Vn(Phase voltage)standard 380V orlarger.
% Terminalsthatare notused mustbe connectedtothe ground.

37




15. External Dimension
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16.Ordering Information

GIMAC-V ‘ 5A ‘ ‘60Hz‘ ‘ DC 110V H DI DC 110V ‘

Model [ Protocol | [Rated cT| [Frequency| [ Control Power | [ Digital Input | Option
NO | Standard || [m] mobsus | 5A 6oHz || _Acociiov | [ bciiov | [ ar[4~20maep
50 Hz - [ noal

AP | APFC

Communication Mode
RS | RS485 2Port

ET | Ethernet 1Port
RS485 2Port +
Ethernet 1Port

RE

17.Directionsforthe use of
broadcastingequipmentforbusinessuse

User direction

Kind of machine

The users or sellers should be aware that
this equipment is an electromagnetic wave

Grade A equipment
(Broadcasting equipment approved equipment for business
for business use) use(Grade A), and should be used in other
places other than home.
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