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Digital 3-phase Ratio Differential With Ground Overvoltage Relay (GD13-ER01) Manual

= At
« OHME S FOAIE 2
1. Ji 2(General Features) 8
2. Al (Technical Data) 9
2.1 2= MF ( Current Input ) 9
22 2= M2 ( Voltage Input ) 9
23 &3 MO &3 ( Rated Control Source Voltage ) 9
2.4 ¥A =It== ( Rated Frequency ) 9
25 &8 & / % ( Output Contact ) 9
26 MO & &= ( Control Contact Input ) 10
27 2 & ( Case) 10
28 HeI| B3 R4 ( Transformer Setting ) 10
29 TAl XS 242 HIE XS 24 ( High Set Over Current, Ratio Differential Relay ) 10
2.10 =Al NS &2 R4 ( Instantaneous Ground Overvoltage ) 11
2.11 Trip& StAl Rt &Y @A ( Time Ground Overvoltage for Trip ) 11
2.12 Alarm& &Al RIS HM @4 ( Time Ground Overvoltage for Alarm ) 12
2.13 Cold Load Pick Up 22 ( Cold Load Pick Up ) 12
2.14 & A ( Insulation Test ) 12
2.15 &&, &2 ( Mechanical Test ) 13
2.16 Wl =0l= ( Noise Withstand ) 13
217 2, &% ( Temperature and Humidity Test ) 13
2.18 JIEF AFE 8t ( Other Operating Condition ) 13
3. 25 54 ( Protection Characteristics ) 14
3.1 =Al X¥& HE Jls ( High Set Over Current Function ) 14
32 HI8 XS H&A Jls ( Ratio Differential Function ) 15
33 =Al N& ™ HAE IS ( Instantaneous Ground Overvoltage Function ) ---- 20
34 Trip& StAl X B&EY HE Jls ( Time Ground Overvoltage for Trip Function ) ---- 21
3.5 Alarm& StAl X1& &Y HE JIsS ( Time Ground Overvoltage for Alarm Function ) 22
3.6 Cold Load Pick Up A& J|S ( Cold Load Pick Up Function ) =--e-memmmmmmmmm-mx 23
4. 2It JIS ( Subsidiary Function ) 25
4.1 A= HEAl ( Metering ) 25
42 & ¢ ( Communication ) 25
43 XJ| & IS ( Self Diagnosis Function ) 26
44 OIHME JI= ( Event Record ) 26
45 WtE J|I= ( Waveform Record ) 27
5. 8HE H Al ( Display Panel Construction ) 28
51 8HE HAl, Z&29 P24 ( Front-side Display Panel Structure ) 28
5.2 Key Pad & Communication Connector 29
5.3 LED ( Operating Indicators ) 29
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6. 833 ¥ HZAl LY ( Display & Setting Modes ) 30
6.1 Key &% & LCD 4 30
6.1.1 LCD E=J| HAl &EH, ®42t0lE ( Backlight ) On/Off -----mme--emmv 30
6.1.2 LCD stH HAl & HE &9 J|2 & 30
6.1.3 One-button X A| 31
6.1.4 Menu-Tree 31
6.2 Display 2t HAl 2 ( Display Modes ) 32
6.2.1 Status 2™ 32
6.2.1.1 Status » Contact Input &= 33
6.2.1.2 Status » Contact Output &= 33
6.2.1.3 Status » Logic Component &= 34
6.2.1.4 Status P Self-Diagnosis &= 34
6.2.1.5 Status P Protection &= 35
6.2.2 Measure St™H 35
6.2.3 Event Record 3t™ 36
6.2.4 Waveform Record 3t™ 37
6.2.5 System Info. 3t™ 38
6.3 Setting 3t HAl ZE ( Setting Modes ) 40
6.3.1 System &% 41
6.3.1.1 System P Transformer & & 41
6.3.1.2 System P Windingl && 43
6.3.1.3 System P Winding2 & & 44
6.3.1.4 System P Winding3 &8 45
6.3.1.5 System » PT &% 46
6.3.1.6 System P RTC && 47
6.3.1.7 System P Waveform Record & & 47
6.3.1.8 System » COM & & 49
6.3.1.9 System » DNP &% 49
6.3.1.10 System P Password & & 50
6.3.1.11 System P Annunciator Reset & & 50
6.3.2 Protection & & 50
6.3.2.1 Protection » HOC &3 50
6.3.2.2 Protection » RDR && 52
6.3.2.3 Protection » IOVGR & & 53
6.3.2.4 Protection » TOVGR1 & & 54
6.3.2.5 Protection » TOVGR2 & & 55
6.3.2.6 Protection » Cold Load Pick Up & & 56
6.3.3 Easy Logic && &0l 57
6.3.3.1 Easy Logic » Contact Input & & =0l 58
6.3.3.2 Easy Logic P Contact Output & & =0l 58
6.3.3.3 Easy Logic P Logic Component && =0l 59
6.3.4 Command 62
6.3.4.1 Command P Event Clear 62
6.3.4.2 Command P Waveform Clear 63
6.3.4.3 Command P Contact OUT Test 63
6.3.4.4 Command P Panel Test 64
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7. PC Software ( Setting Tool, Waveform Evaluation Tool ) 68
7.1 Setting Tool ( GD13-ER01Set ) 63
7.1.1 Setting 2™ 69
7.1.2 Easy Logic st™ 71
7.1.3 Event 2™ 77
7.1.4 Waveform 3™ 78
7.1.5 Display 2™ 79
7.1.5.1 H=(Measure) 2t HA| 79
7.1.5.2 &fEH(Status) 2FH HA| 80

7.2 Waveform Evaluation Tool ( GD13-ERO1Eval ) 81
7.2.1 Menu &Y 82
7.2.2 Graph 83
7.2.3 Harmonic List 83
25 1. 218 2 X+ ( Dimensioned Drawing ) 84
£ 2. WS Block Diagram ( Intermal Block Diagram ) 85
2& 3. 2/ ZH5E ( External Connection ) 86
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2 ( General Features )

Digital 3-phase Ratio Differential With Ground Overvoltage Relay (GD13-ER01) Manual
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2.

At 2 ( Technical Data )
2.1 &8 MF ( Current Input )
¥ 2 A 2 (L AC 5A
2ot e A= 10A, 10X 100A, 1= 200A
g =1 0.1VA OISt / 1 Phase
22 28 M ( Voltage Input )
d A & & (V) AC 63.5/110/190V
2ot e A MLl 1.3 AL
g =1 0.5VA O|3dt / Phase
23 A HO &3 ( Rated Control Source Voltage )
AC/DC 110 ~ 220V(Free Voltage)
24 &

& Z=It% ( Rated Frequency )
50Hz £= 60Hz (Sine Waveform & &1l

25 £ 88 / EZ ( Output Contacts )

T/S1~T/S28& (Trip contacts) 2a Y&

ad A & DC 125V
HESd 82 16A
03T H =2 8 30A
PN g 4000VA / 480W
XH 2l AgCdO
T/ S3 ~T/ S128& (Signal contacts) 8a, 2¢ & &
ad A & DC 125V
A8 d 82 5A
05 H 2 8 & 5A
DC 125V, 30W, A& %(25ms), 1A
n = g
-T/S11, T/S12 B &0l &8
N =i g ¥ 1250VA / 150W
XH 2l AgCdO

9 / 109 442 & J = 4
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26 HO & 22 ( Control Contact Input )

33 M 83 & AC/DC 110 ~ 220V
HE FE 23 Al S8 8F 10mA 0|3t

2.7 2 & ( Case )

e #X e oI=8
2|& Color Munsell No. N1.5 (& &)
28 ME Fe (&)

28 BiJ| &3 R4 ( Transformer Setting )

= 0o %= 50 / 60 Hz
23 M | 2W-EXT, Y-Y, Y-D, D-Y, D-D
HeYD Ads 2 3W-EXT, Y-Y-Y, Y-Y-D, Y-D-Y,
dH”qQ, 2, 3xhH 24 3284& | Y-D-D, D-Y-Y, D-Y-D, D-D-Y,
D-D-D

1, 2% 2E2F A | 0 ~ 330° (30° Step)

1, 3%t 2M2F A | 0 ~ 330° (30° Step)

ALY A MY 0.01 ~ 600kV (0.01kV Step)
AMY 2 0.01 ~ 600MVA (0.0IMVA Step)
&Y CT Ratio 5 ~ 10,000 : 5 (5 Step)
PhaseS A M 63.5 / 110 / 190V
GroundE 3 M 63.5 / 110 / 190V
Grounding (& X|) Yes / No

10 / 109 28 &8I = 4
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29 =Al Xts 242 87 HIE XS 24

( High Set Over Current, Ratio Differential Relay )

&=Al AE A (HOC)

10 ~ 150A (1A Step)

2nd Harmonic

Pick - Up 0.5 ~ 2.5A (0.1A Step)
- 0 0
m= Slopel 5 ~ 100% (1% Step)
He Slope2 20 ~ 200% (1% Step)
s Knee Point 5.0 ~ 100.0A (0.1A Step)
S Restraint Harmonic | None / 2nd / 5th / 2nd+5th
(RDR)

1.0 ~ 40.0% (0.1% Step)

5th Harmonic

1.0 ~ 40.0% (0.1% Step)

2.10 =Al A& NS A

( Instantaneous Ground Overvoltage )

s & X 110 ~ 160V (1V Step)
s& A2t §4 &= Al(40ms 0|3t), B &tAl, OFF
ZEAl S& Al 0.05 ~ 30.00Sec (0.01Sec Step)
= A X HE X2 95% 0l&t
SAX 2 X2 +5%

StAl X& &Y R4

( Time Ground Overvoltage for Trip )
s & X 30 ~ 100V (1V Step)
SI A2t E4 BtSHAI, & EHAI, OFF
SZ A2t i 0.05 ~ 10.00 (0.05 Step)
HStAl S& A2t 0.05 ~ 30.00Sec (0.01Sec Step)
= 7 X HAEXQ 95% 0|4
SAX 3L HEX 2 +5%

2| At
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2.12 Alaim&

StAl XIgt &Y R4

( Time Ground Overvoltage for Alarm )

s & X 5 ~ 60V (1V Step)
S& A2t §4 BtStAl, & StAl, OFF
SZ A2 Hi8 0.05 ~ 10.00 (0.05 Step)

0.05 ~ 30.00Sec (0.01Sec Step)

= A X X2 95% 0Olat
SAX 2 &2 5%

2.13 Cold Load Pick Up 24 ( Cold Load Pick Up )

Mode

Current / CB Status / Current+CB Status

Current Level

0.05 ~ 2.50A (0.05A Step)

CB(52b) Connection

Contact Input #1~5

Operation Delay

0 ~ 1000Sec (1Sec Step)

Reset Delay

0 ~ 1000Sec (1Sec Step)

S, SHAX 2

HEX2 +£5%

2.14 & A ( Insulation Test )

E2AH Mg 10MQ Ol &, 500 Vdc IEC60255-5
d4EF0+ WAL 2kV, 50/60Hz, Imin IEC60255-5
H OAEA LA 5kV, 1.2x50ps, 0.5 IEC60255-5

FO|) HEI| WEo AX
BLE Al FG(23, 628)

=
I
C|

ct

=32t

HEEZN A2 HE S

A& Al0ll=

AHE OPEN AlZ|1] GHYAIL.
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Digital 3-phase Ratio Differential With Ground Overvoltage Relay (GD13-ER01) Manual

2.15 &S, & ( Mechanical Test )
&= 10Hz ~ 150Hz, 1G, &,%/&, /4,61 : 2 203
5 &4 15G, & / &/ x /2 / 4 /ot 2 334

2.16 Wi =0|X ( Noise Withstand )

1MHz burst disturbance

2.5kV, 1MHz, 75ns, 400Hz

IEC60255-22-1

Fast transients / burst At d& 4kv IEC60255-22-4

ast transients / burs BI= F=M4 | 2.5kHz el
. Air discharge 8kV

Electrostatic discharge Contact discharge | 6kV IEC60255-22-2

Lighting Surge

2.0kV, 1.2x50us, 8x20us

IEC60255-22-5

SHFED YA 80MHz ~ 1GHz IEC60255-22-3
SHED MZUY 150kHz ~ 80MHz IEC60255-22-6
2.17 &2, & ( Temperature Test )
X =9 2% | -10C ~ +40C
ey
22 B85 2% | 20T ~ +60C
s& 85 2dEHZ 30% ~ 90% RH
2.18 J|Et AtE &'&F ( Other Operating Condition )
¥ 1000m Ol 3t
Ol&t &Als, 3, A 2 A 0| Sl AHE
L =&, Ot d 28, Ity / BAM JtA, 882 S0l 8le 2
13/ 109 = I I
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3. 235 54 ( Protection Characteristics )
3.1 =Al XtS HA Jls ( High Set Over Current Function )
HOC= 1DXIF 9H JIs0l 8l te 87 As RAZAM, A4 249 s
HMIIt BEX OIA0l &H =Al SZHEHLICH
s dss dEU s2= 8182 312 Xt Otllet, B&AsS Soi At
24 872 #H X2l IJIYLICH
HOC 4= RDR 24% &M H2AIIQ HIEg IS BE5 HAH Z+Fol a4
2N e 2 D& dF0 HotW &=Al =Z0otll, RDR 4= HOCY EEX
Olotel XtEs MF0I ot S&Hot=SE ZAHZUASLICH
et HOC2 M= &= A& A= RDRY M= =2 30 o2 X
230t # OIFHXES St OF SLICH
HOC 2242 &0l &8t Logic Diagram2 Oftci et Z&LILC
Setting
FUNC ENABLED \ HOC_OP
—__/
IA i —_l%
]
IBdiH
|Cﬁ\" —\
— HOC_OP_A
Setting
PICKUP \
HOC_OP_8B
._c_j
— HOC_OP_C
Setting
BLK
Setting | ——HOC EVENT
EVENT
<Figure 1. &=Al X}= 224 Logic Diagram>
14/ 109 28 &I = A 3 A
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3.2 HI€ XS A& J|s ( Ratio Differential Function )

RDRE2 HI|9 HR HIE XS Bs QAZAN 24H 82 s R

B2 S50 et S&&L
Hl&€ S4&& Pick-up, Slopel, Slope2, Knee Point & &0l 2ol &L
2

&L
Knee Point2t Slope2 && Alll= HOC 242 AEX EFW A2 X &S

22HCZ SHOHH ot= 201 BrEAELICH

2W-EXT=2 22 & BHEAIINA 24a CTE AIE6HH otEAHELZ a2 2SS
gt 20/, 3W-EXT2 3dd BEIINA 2o CTE ASotH St=E/A0E2=Z
a2 23S & R0 =L Oldet 3 HEIIsE a2 2= oAl
1), & Xl CT Ratio2 A0l 28t &7 =3I 2FE &LICHL

o M=, 24 M7 a2 1A dHe AY EFIIE2Z HEAIgLT

HEDI 23 &= = 1, 24 dd2E AYIH(WI-W2-PH), 1, 3At A&t PI&Xt
(WI-W3-PH)= 2Xk, 33X H&0l 11X HEHE JIELZ Fllles ALS

s=g UL 2t WI-W2-PHE 30° £&UCHH 2X &0l 1xF 2 A0 30° FAA
Ct= 20l LICh

(Rl

Slopel2l JI201(%)= xs &7, 9H dFIF 020 XNEF2Z2R2H2 JI2J(01H,
Slope22| JI27((%)= Knee PointOl A2 E 2 J|2D[ LICH

RDRE S& S4= M &7 As 872 2H=z HAlotH TS EsUICHL

s &7

HOC Pickup ——

SLOPEZ2

y
- =H e X O &
PICK—-UP =
- T [ ] o T
Knee Point SHH HF

<Figure 2. HI& s 24 S& S4>
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HE =0,

Windingl & & : Vrated

154kV, SMVA = 60MVA, CT Ratio = 60 (300/5A)

Winding2 & & : Vrated = 23kV, SMVA = 60MVA, CT Ratio = 120 (600/5A)

Winding3 & 3& : Vrated = 6.6kV, SMVA = 60MVA, CT Ratio = 240 (1200/5A)
2

oz &FE I,

60MVA
Windingl 2| 22 2= | rated] m =224 94A
60MVA
Winding22l B2 ®2= | e = N 1506.13A
Winding32| H2 M2 6OMVA_ _ 5748.63A

I rated3 \/EX 6.6kV

Ol &1, CT 230l UHet HrEk=
60
. ) - =——=0.26
Wlndll’lglgl O:I'IQFL:_ . Imarglnl 224 .94
120

Winding22| R % | margin? = m =0.07

240

W1nd1ng39| 03|7C—>|-_[,:_ : Imargin3:m:004

Ol12=2 JlE& dd2 3% #&0l ELICh

2 A0 CHeh B4 XIE H Ao,

M 154x60

Winding1 2| 24X : = =5.833
6.6x240

Winding22 Szl - M2=—22120 o4
6.6x240
6.6x240

inding32 B&X : M3=—=1.000
Winding3 | 6.6x 240

Ol #&t EaXle s 8372 M 872 A& AlK 0lE&E LIC

UM 2 2AXIS P2 B B ZH IZINN S 2AAS 01250
= C YN B BHAS Sof 24 ®F L fas UL
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Setting
FUNC ENABLED

[Amﬂ' ‘Ab\'as' lAZnG' ‘AEIH
RDR_A _D——% N it
—Q _L/
IBdifl' lelas' ‘and' |85th
RDR_B 1/
ICdiﬂ‘ chias' ICan’ ICST.h
ROR.C | —— )
Setting .
Min. Pickup, Slopel,
Slope2, KneePoint RDR_OP_A
Setting RDOR_OP_B
Harm Res., 2nd Harm, ———
5th Harm ROR_OP_C
Setting
BLK
Setting —{ )>——RDREVENT
EVENT

<Figure 3. HI& Xt= 24 Logic Diagram>

IAdifl -|_-
Setting

Min. Pickup

1 U|
1A,

bias

Setting
KneePoint

Setting
Slope1

_—!t/x RDR_A_OUT
Setting _!>—
Slopez2

1A giir_zna ‘:‘1.,_
1A

diff_Sth

-
%Dﬁ
Setting

2nd Harm

)

Setting
5th Harm

Setting
Harm Res = 2nd, 2nd+5th

Setting

Harm Res = 5th, 2nd+5th

Setting
BLK

<Figure 4. I8 XS 24 A4 Logic Diagram>
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33 &A X=E WM& AHE JIs
( Instantaneous Ground Overvoltage Function )
GDI13-EROI2 K& MM B QAZ =A A& Hd&Y B

Trip& 8tAl XI& &2 A(TOVGRI), Alarm& &HAl A& M
(TOVGR2)2| 30X E5 A5 NSgLIth

A(IOVGR),

2 to

o [y
Z
-

v
[
P
2
HT
fol
0)
-
rr
08

>
P
2
(=]
o
o
)
-
o
W
0
o
il
rr
oY
{0
2
O
A

IOVGRE MODEOIA Inst2 &FotH DT-TIME &SE2 LCD &0 HAIZX
HsLICH

IOVGR 2492 S0 &8t Logic Diagram2 Oftci 2t Z=LILCH

Setting
FUNC ENABLED

v AI_D— )
g —
| - —H— IOVGR_0P
Setting

PICKUP

Setting
BLK

Setting
MODE=Inst

Setting )_
MODE=DT Setfing

OT_TIME

Setting :)— |OVGR EVENT

EVENT

<Figure 5. =Al K& W& 24 Logic Diagram>
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34 TipE Al X& H3Y AHE Jls

( Time Ground Overvoltage for Trip Function )

tn
=
o

TOVGRI2 X & H& 235 == )
S&E2 HSA EEs= HstAE dF3E £ A2, HIStA S& 4 =48
JIEN AR =0 S8 X2 BMYd B85 A9 4 =24 dXotE=E

A ASLICH

LCD &0l HAIZE= MT &=2 CURVESY &&0l et ZctXkl=0l, CURVESE
Inverse2 &&otH T-DIAL &=0l HAIZ1, CURVEE DTZ &&otH T-DIAL
CHAIO DT-TIME &=01 HEAIELICH

0Ol

TOVGR1 242 S&0| 28t Logic Diagrame Ot Z&LICH

Setting
FUNC ENABLED

" N
Ml W (e

Setting Setting
PICKUP OT_TIME

Setting
BLK

Setting
CURVE=DT

Satiing (N

CURVE=Inverse
Setting

OP Time

Setting _D— TOVGR1 EVENT

EVENT

<Figure 6. Trip& StAl K& BHH™ 24 Logic Diagram>
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3.5 Alamm& &HAl XI& &Y HE Jls

( Time Ground Overvoltage for Alarm Function )

RA S0l StAl AlarmEC 2 HIZE LIC}.

b4 QIO[, BISIAl SX EM =24

—

TOVGR2= K& & 8
S&2 AHEA Es

Otefiet &sUIC

LCD &0l EAIZE ME S=2& CURVES &X0 M2t &2tXl=0l, CURVES
InverseZ & AGIH T-DIAL &=0| HZ AT 1], CURVEE DTZ &&3GIH T-DIAL

=2 o

CH&I0I DT-TIME & =01 HAIELUIC

TOVGR2 242 S&0| 28t Logic Diagram2 Ot Z&LICH

Setting
FUNC ENABLED

T =) (m
et e
Setti TOVGR2_0P
~otind Setting
EihJp DT_TIME
Setting
BLK
Setting
CURVE=DT
Seling A
CURVE=Inverse Sl
etting
OP Time

Setting _Diroveﬂz EVENT

EVENT

<Figure 7. Alarm& BtA| X|I= WM R4 Logic Diagram>
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3.6 Cold Load Pick Up Hl& J|S ( Cold Load Pick-Up Function )

Cold Load Pick-Up2 &2 It Al0 HZE
ANsS EF0 2o HEIIIL 2 2

=
=
[=)
S MX 2240122 d29 da3s &S0
o| st

A S& HXOF Z X 2EF F=26t00F LIt
£0l Al Cold Load Pick-Up Jls2 oHMIEIOIA ZSot&ELIC

Cold Load &t2o| &

=
OlEdtHU 2ItXIE SAlIY

d= 32 252 = ZXR0 Cold Load Pick-Up2l S&2 LS &5LILCH

2= AH0A CT 88 A7t 8= ZEAX Olote Allz s=2H, 48
OP-DLY AlZ2t2tS Delayst = Al2F0l Xt &ABEHOUAME HEEX Olotel AJI=Z
S8 SHELUC

CB 2 Z2E2 & ZXR0l Cold Load Pick-Up2l s&2 L5t &5LICH
S

15 0A CB2 &E& 20l =W, Z&8 OP-DLY A4S

o = = =2 o
Delaydt = Al2H0] Xt &EHOIME CB2l & 20| SHLY s& LIt
87 & E2E2 & R0l Cold Load Pick-Up2l S &2 Ut £sLICH
SAet AHOUAM L Stuel FHoMete CcT g¢4"d dFIt 43" EEX
Olatel AJI2 s2H, dF 8 RST-DLY AlZ2tEHS Delayst = Al2H0l Xt &FEH
HAME EEX 0l&e 202 S22 SHELICH
CB 2& ZEZ & &S0 Cold Load Pick-Up2l =7 s&=2 USH &sLICHL
S&et dEioA XNE= g8 EZ0 cB2 BE 50l W, ZFHE
RST-DLY Al2t8t=S Delayst = AI2H0l Xt AEHOIME CB2l & 250l
gled st

Cold Load Pick-Up IS0l S& &EINIA =SHE oA HEH, £8& HE JIs0l
ChAl 2AEH2 TIS0tet EsE eI

Cold Load Pick-Up 2242 &0 28 Logic Diagram& Ot 2t Z=LICH
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Setting
FUNC Enabled

A —

Setting
Level

2% of
Irated

Setting

.

Mode=Cur

528_CON
(OPEN)

Setting
Mode=CB

Setting
Mode=Cur+CB

Setting

RST_OLY

1D

0P_oLY

:D—— ColdLD Reset

ColdLO OP

tD_ ColdLD RST
EVENT

Event

D_ ColdLD OP
EVENT

<Figure 8. Cold Load Pick-Up 24 Logic Diagram>
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( Subsidiary Function )

=
S

=2 J

4.

4.1 H= HEAl ( Metering )

i
< Uk
. nE I e | &J »
1K .J . |_||_ . M.
o D |3 2y
- H._”__H - o _AI i v -
L T o | W Ry RR
RJ a3 < | <0 S il gy o lod
= W | o Wk = |
KOTIU Hr g 2| . | = | R |l <R g | DR
~NE g | Sl my Ry R
= K = = - — . —
W& 5|0 PEs2uwR|wg R =
Mook = = By g DR e
- O < ||| ol o | _ =] .
ur | <0 ki S|m|r KR ol &l Nk
= g =W = b gz Wy |
. - n = KJ
n " WE O <0 | kf URE|gp a0 . MR | g = NF
a RS ﬁ 0| MR E 5 ﬁ Ry 8’| U
& B A || o MR ey oA | N
= Qo F |8 el al Y’ W ol = Kl ol |
=< omm| _|E . " _ N o— |
bl 7 0 NIK RS W ~ | K N | %
o RHCROR AR RR AR RS
RS W S| S| 0OHAT| |
[ ] [} [ ] [ ] [ ] [ ] [ ] [} [ ] [ ] [ ] [ ] [ ] [ ] [ ]
n
- TE mm
Elal ™ R _
=] r | & n © A oK
- = Kl K - =
__oo H_._._ o N _lu_ .AO _.M_ _._._—n
- = .AO w H_u_ i
" Wiz | S
~ - 0
A [>4

4.2 & 4! ( Communication )

)

g

o

@)

N’

—

g ©

g =

r(

~ 2

S .

-~

3 2 L

A, o>

2 © 7 n

— = — O ..
1K m _TAOD

%MP oF % ~ of

wn) N v T

= = = 5 1)

S o m WNB|r

._w_.._m..m W_.O..MTA

g 2 = o & = U

e o o e o o o
o w
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a4 b

o}

<l
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4.3 XtJ| & J|S ( Self Diagnosis Function )

IND RS =)

ot 0l&t0l &H=
P

Dlel @8 =X
XIAI91D =Ml System

Fail2 EAlIStLD Event®

gl

=20

Error LEDE &
s, MEELICH
AMEXIL 0IE &0l ot HEst AXE FHot Ol4R IS MHGHL] Reset KeyE

=
=™ System Error LEDJt 28 & 10 AIIAE SHO (& =% OK=Z U A

r

=
E LICH
=R dt g=2 s EsUt
DC 0lal ZAl
CPU Ol&t ZAl

H2el 0l4 ZAl

ZEFo HEX 0l& 2HAl

DSP 0l&h ZFAl

A/D BHED| 0|4 ZAl ( Filter, S/H, MUX, A/D Bi&tJ| )
Analog Input O & 2HA|

EasyLogic 0|4 2HAl

—

CIXIE & (Digital Input) AlS 0]4&F 2Al

m @ (W] (@] [m] (W] (W] [m] (=] [w]

CIXIE =< (Digital Output) &S 014 2HAl

4.4 O|HE J|E ( Event Record )

DEYEUALE BaAl 2HLE0A HHII2 sHaE 085S 2Hol = =
UAEE ot= JIsSLLCL DEF2A AU JISE DHEIEDL OIHES M =NE
SN dluwotH DHECIW J|J| 249 LESH RF S5 SEYH2ZE HHE =+
U_SLICH MEE OIHE= MHFO RS232 SCEEES S6t0 Uploadot 20!
g & UsLICL

26 / 109

oy
HT
r
o
M
>
ton
>



Digital 3-phase Ratio Differential With Ground Overvoltage Relay (GD13-ER01) Manual

s = o EIOH SI20HMHXI JI=
Edl s e Ims &%
e 25 HHE R4 Pick-Up/Release/Operation
o BF U AEH B3t
o & =4 AMEHf B3t
Event 24 &= o XtJ| &ICH Error 244
e Setting H&
e Event Recording Data Clear
e Fault Recording Data Clear
e Event Z4 &=
TA 5 e 25 HHE 242 Pick-Up/Release/Operation
M (BAEE / ISER / JHAET / &4H)
Data SX, W= o HO M0 MAZIHZE Data =Xl
o *ixt IIAZ M JIs
4.5 It JI= ( Waveform Record )

o JIs2 83 Trigger 2401 2H=EEEH O AMES dF2 ZFe FI|2H3
o e 2 JISot= JIs22 AHS AL Al AL i8S sJ1 fIst A LICH
JISE OOleH= sS4l 36t PCOIM Upload 20t Evaluation Tool& Ol &0t
I8 2 Graphic SEi2 =2 = USLICH

NE s o AFO et =CH 8MNXl D=
Recording Type
g P e 2x400, 4x200, 8x100
(Block x Cycles)
Sampling e 32 Sample / Cycles
e 25 HHE 242 Pick-Up/Operation
Waveform Record o & == AH) B
gHM = o MF U MEH HG
XD &I Error 224
MY 2 AE M (RY, DX HEE)
Waveform Record o 8&F = AH
Al &= o 8F U AEH
235 HAE @A AHEY
Mol MRA0| AAMEHEE Data SX
Data S XI, H& o *cfg, *dat L2 ME IS
e Comtrade File Format Xl &

& & DI

M
=z
fon
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= 1T . .
5. &S T Al ( Display Panel Construction )
= TIT1 = . .
510 8HE TA|l, X9 1A ( Front-side Display Panel Structure )
dEH HAl, Z&2= O0teHt 20l 20k 4=2| Graphic LCD2t 14942 LED,
82| KeyPad, RS232C S4&! Connector2 AT UASLILCH
HdHZN FZH Coverdt FHEO AL O0l=2E2 HgsS 2D =EHRS HE
AAES Y= 9= ot JUSLICH
HHX BY A HIYHS YHS XN BoZMW NI AISI A0 2ol
AMEOl HEXIE HEots s LXNoIU2MH LCDE Sl 28 HE2E X3lot=
ST 25052 ST
Dlsplay LCD GD13-ERO1
-ZIE d3 3 Event| &,
Fault 7| S 2= F= 8
Display 517| ®i2t 4 Line
LCD
3-Phase Digital Ratio Differential Relay
With Ground OverVoltage Relay Indicators LED
- Power LED
®s ®a @mer Error LED
; s % Pick—up LED
e Key Qs Dl @ Time Operation LED
- WL HA A o2 oIS “g“:c A?Bc. o‘gﬂnunm
Display Key Reset Key
—d3 FFYX] FHA N -HIEZ| S=HAl Reset R
Event?| 5, Fault?| 5 2121 EHFX eI Key
Setting Key Enter Key
—2I=E M MAS 5| -5 == dio|EL & Aloll
22t Key A Wl
RS232 Connector
-PC2} AEBLE 37|
RS232C ${£t RS232 Connector
Relay Element RDR(87 x 3), OVGR(64G x 1)
Winding No. 2 /3 Windings
Rated Current | 5 A Rated Voitage | VP:110V,Vo:190V
Burden < 0.1 VAP Burden = 0.5 VA
Rated Fre'y 50/60 Hz Rat. Aux. Vol. | AC/DC 110/220V
Date/Serial No.
<Rew> KyongBo Electric Co.,Ltd
<Figure 10. 8% HAIS>
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5.2 Key Pad & Communication Connector

Direction (2&) Keyl &3&8gt HE 2L Hiw2t 0ls AW AF=Z=ELICH
) Metering, Event J|S=, Waveform J|5, Software Version S
Display Key =lol=
A2 E golg = USLICH
Setting Key 25 &8 Jtse dEXE HEGAAN € [ AAEE LI
HEIIIF S& Al0l= Indicator Reset@ 2 A0 AFDDH
Reset Key LMGHA LAUAS M= HHE 2N 20 FFX o2
& o Ues Keyd LICH
Ol S AL 28 HEX BHE AN BHE, &ols 5
Enter Key C
U= Key LICEH
PCet &S Sd2 SollAd &FX ®H&AH, Event JIE,
RS232C Connector | Waveform J|S S= PCUH A JIS0HAH ot= RS232C Sl
Connector2! L| C}.

5.3 LED ( Operating Indicators )

PWR A0 Mz IS M =sMo2 & FSEHH U=
(=sH) HAIJISLICH
A0 CIIIEON 2z AHEJIIS CPUI H&4HL=Z RUNokL
UAS= LUEtH= LEDZE HaHel AtiiMd dsotd &30
(I:Ji:) IDtEl MEHOIAM BSOHN @& 22 CPUJE RUNGHA 2ots
gz X0 a2zt 2MIt ALH B+ L= WAHE Kols
o &Y LICH
X LHOI OI &0l AN Ol&atol K21 & JIsol 2ol 2 X ZAS
[ “ERR’LEDJt HMoz HSolMH, Olidls 2= HERAZ
ERR SH0l MXI L. EXI0lael A WE=2 HE &S
(QESEE ot LCDOUA =2 = U2H X2 0140l MHE = Reset Key
E 2H ¥=& LEDJt HELZ =ZAEULt. g1z £F&
System Error oY & E Reset HES 5 WA SAIELICL
RDR-Start | RDR, HOC(A, B, C4&), OVGR R4Jt 88X 0l&e M7, &0
OVGR-Start| 20 Pick-Up &S M &M° LEDI BSEHL SAEHE
(&4 AAs2=2 JHAIA ELICH
RDR, HOC £24°| &% &, OVGR R4S S& ZAJIZM
HOC, RDR, _ L _
QAJ SHGIS Trip EHB SAIO HY Ao LEDI HMo=z
OVER | meaiinh of Meio LED Sx2 B3 A 247 =AolE
Operation - - _
RE “Reset’HHES =2 MK RANSULC H#0=2 28& T/Sx &2

HE a2 & s S2ELICH
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6. & L Al 2¥ ( Display & Setting Modes )

6.1 Key =& 2 LCD 74
6.1.1 LCD =DJ| HA|l &EH, 8 2}0|E ( Backlight ) On/Off
LCD st¥HE FI|3tH, HAl (Display) 2t 2l HAEX| (Setting) & 3™

oz FHELICH ®J I & AAEO0| =JIZH(SRAM, EEPROM, DPRAM)Z
=13 HAE0l EAE =, Otefel =D ste0l ZEAIELICH

X0 OlA0l UZ M= “System OK” U4l “System Error”Jt HEAIELICH.
LCD2| Backlight= HHE =% 210| 3201 ANLIH UHs22 Offg LI

6.12 LCD &t® HAl & HE &2 JIE &3

LCD3HAH Ol

H
Tree 720 MBS F0b Mejg & sl
S20| B BB BHE2S UEBHN @) 432 L2
R

B g

LCD &2 H B Z0A 2 o2 HA(P)= Ol Tree &2 Level= LIEH

v
el
>
N
ol
C
o
0
10
=]

Ol Tree &2 =& =22 20/ctH, (P P)=
= S HM Level2 EAIGHH,
e d=0= M BHM Level? MEESE (PP P)E

B
0z
40

=
.
=)
a0

2l
=
ot
O
fwl

“DIS”= Display Mode, “SET”S Setting Mode=Z 0|S3otHl & LICEH
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6.1.3 One-button I A|

“RESET” HHES BI=06tH =28 HSX & Settinggt, & &Ef S &H&t
=MUZ LCD StHUA 2 = USLICL
Ol EH20H FY Coverdt M & MEHHM CoverE ZA &1 =g =
UA Bt FLLICH
23 HAE RA4I SEGHW Operating Indicator)t HA B = Indicator Reset2 2
M ZLIC

<Figure 11. Menu Tree>= H&EI|IUA HAIGIH 2 = U= Hm FdS 2
et X LICH
2 Ol=e =& & 282 UsS 0l KHAlSl Jl=otA &L

EJ| 3¢t
[ | \ \ ] [ [ \ |
| Status | | Measure | |EventHecnld| ‘Waveform Hecordl |System \nfol ‘ System | | Protection || EasylLogic || Command |
Contact Winding 1 -ITransformer| { HOC ] Contact
UE(SY) M Input
R Wdig 2 [ Widing! ] 1{_AOR ]
cult H Winding2 | H 10vGR |
Logic Winding 3
*cOmmnen. HE(H4), HY H Windingd | H TOVGRI |
Self AN 5, A4 H er ] H Tovere |
BAl HE oAt
Protection —— RTC ColdLoad
CA ME, 9N Pickup

— Wavetorm

A oM

DNP

Password

Q
ox
HT
oz
=
Ju
Ho
oz

Winding 3
2/5 DXEM AR

Nef Hef

<Figure 11. Menu Tree>
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6.2 Display 2tH H Al 2 ( Display Modes )

4D
o

J|IE, Waveform J|S, HEI| HE EEE =

OtcHet &sLICH

0l
fa)l

P

2

Display 2

. Me a

u r ¢

S

R e ¢c or d

E v e n t

HA  (4m)It

oAl =

o
5

(Status Mode)2 & & &totD|

HAleHH

FEX
& EH Ol A

A
(=]

(=)
LICtH

I

=
S o=

S

0l

o

D

”<
ol
JF

o
0

00

00

LICt.

b

=)
=

2 0=

6.2.1 Status 3™

Status 3t 0l M= Contact Input, Contact Output, Logic Component, Self-Diagnosis,

Ol AsLICH

=2
=

3

o =
- &

502l Al

i
[

Protection= E Al o}

100

g

(m]
|
JF

ol
i00
70

Ok
&l

110
o
Kl

o]
0ir

00

ol
or

00

tHE Oteflet 2 sLICH

=)

Status 2|

St at us

Cont ac't

> >

I npu't

Output

Contac't

Comgponen't

C

i

Log

LICt.

o
0

g
o

A B

HEH O

Status 2|

o}

<l

Kk

& DI

H
&0
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Digital 3-phase Ratio Differential With Ground Overvoltage Relay (GD13-ER01) Manual

6.2.1.1 Status P Contact Input &=

118
JE
1o

HEIIM= 5082 &8 2501 A=d, 0 Hwes 8 2 &3
ON/OFF &EHE HAISLICH
“On” &= & 20| 248 T USS HAlot) =c/B2Z 18 201
LICk.
BHHZ “Off” &fti=e & 20| "H24st 0 USS HAlotld =c2HL=Z2
0= 2/0I&LICh.
Contact Inputl| 3tHZ Ottt & =LICH

> > > Contac't I npu't
1 Con't I N # 0 1 On -
2 Con't I N # 0 2 Oof f
3 Con't I N # 0 3 O f f

Contact Input StHONA (<) He&tS =28 0 H=UA AL &2 =2
&St LIC

6.2.1.2 Status P Contact Output &=

HHEIIM= 12202 F 40| U=dl, 0 s 8N 2 EE =29
243 MEIE HEAISLICHL
“Ene” &Eile & 20| 243 D0 JUASS HAotD =2lH2Z 12 20/
LICF.
BIHZ “DeE” &Bl= &&F &0l HEg4s 2 ASS HAGHLD =2&2=2
O|0l&tLlCh.
Contact Output2| 3tH=Z2 Ot 2t 2 =LICH

> > > Contac't Output
1 Con't OUT®# 01 : En e @
2 Con't OUT# 0 2 D e E
3 C on' t OUT# 0 3 D e E

StHO LIEHLIRL 22 O EE2 4dHHE =l (Mot shl) HES
FE2AIEH FLICH

Contact Output StHUA (<) &S 28 0 O=UA HHLL &2 0
z MdatgLith

oy
HT
r
o
M
>
ton
>
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6.2.1.3 Status P Logic Component S5

7
=
!

HEIH= 48042 WS Z & (Logic) 240t J}=0l, 0 Hiw= S
Z & (Logic) 2242 On/Off &EHE HAIELILC
2t 28 AIEA 2 PC ToolE 0/E0tH &Y == ULH, =222 &

0l 18! 22 “On”s HAlotl) =2/H2Z 02 R “Off'= HAILICH

Logic Componentl| 3tHE Ofteh et &Z&LICH
> > > Logiec Compomnen't
1 Logiec CMP# 01 : 0n ¢
2 Lo g i c CMP # 0 2 Of f
3 Lo g i c CMP # 0 3 Of f

SHHO LIEtUX @28 OE WS ZZ&(Logic)2l &EHE =tolsted™  &(1)0ILt
Sh(l) HESZ =AY ELIC

Logic Component SIHOIA Zf(«—) &et=s =28 0 H=0UHA HHELERE &<
=2 MdetELICH

6.2.1.4 Status P Self-Diagnosis &=

Fe Al AE Jlse ZUE AH S=2EZ2 HAIFLICH

A g¢=2 Mo &&, Ccru, OIZ22l, EEXl, DSP, A/D H&J|, Analog Input,
Easy Logic, Digital Input 3|2, Digital Output 3| Z0/0 2 =0 0l& LM Al
“ERR” HAIZD LCD =J|3H0 “System OK” CH&! “System Error”Jt HEAIZIMH,
ERR LEDJt HAMOZ2 HSELILCH

o

i
C
[l

Self-Diagnosis2| 2tH2 Ot 2t &

> > > Sel f-Diagmnos is
1 D C Power ERR®@
2 Me mory O K
3 .CPU E x c e p t 0O K

SHHOI LIEILER 22 CO8 XD & &= ZFUE Selsted™ &)oLt Sh)
HES S2AIH ELICH

Self-Diagnosis StHON A Zt(«) HEES F=2H 0 H=HA BAHALI &9 H=2
& EHELIC

Il

wW
N
=
(<o)
0¥
HI
P
M
>
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xS
=

Pick-Up, Operation
QA9 H2 Pick-UpOILI Operation0| &H SH

24 g

A&

=)

=
-

6IHAXl

tlw=

6.2.1.5 Status P Protection &
0]

b

A
(=]
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| Adtol =2 DIt Aat HAI

4l
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4. Phase A :
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&9 Bao M7 AJ|%
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5. Phase B :

| CAo MFO AJI2 A4 HA
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11. Diff-Harm(2nd, 5th) :
12. Winding1-Harmonic :

KIr
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K
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25
IH
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13. Winding2-Harmonic

KIr

o

: 2Kt

H
IH
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14. Winding3-Harmonic

KIr

M

: 3K
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H
I

(2nd, 5th)
15. Neutral Voltage :

=
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ol
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A(M)OILE Sh(l) HE=S
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6.2.3 Event Record
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Oh

1o SHUA H =0l U= 001/0712 2J0I= 710 OIMIEDL &Mt 1] =
M2 Event 2= 2|0|otH, & BM =0 A= 04/07/12,10:19:41.152 2004= 72
1220 @™ 10Al 1932 41150 ZAE AAS LoIMH, Al BHM =0 A= System
Resetdt Ul B =0l /A= Power On2 Eventl| WHES LtEtUHE A LICH

SAIE LI
OlA BB LERE &2 Bl =2

o

M, A(M)oILE Sh(l) HES

CtE OIHEE #0IotH
| A £(<—) gdefs =29 0 O

Event Record 3}&0f
MstE LICY

ar

6.2.4 Waveform Record 3™

ZI0H 8K F It JIS0 Uist 222 2 = U0, 220 s &

£H 20 sUCh

CtAl EolflM iSOt == 220 2de D& Ite JIS8= 201 LIt
! Mol JtE 2dE 0E IE JISS
C

0 ME Jisst HE
5

NS0 M22 D& It

Waveform Record2 3tHE Ot oF & =LUICH

PP» Waveform 1/ 8

04/ 07/ 08,16 : 41 : 51 2 8

Pr ot o p Trig

3200 S ampll e Bl o c¢ k s
1o StHUMA A =0l A= 182 20l= & 8 AILIE0| ULH, 11 & HS
of DI S 20IotH, & Bl =0 U= 04/07/08,16:41:51.282 20045 7&
8L 2= 4Al 41= 51.28=0f ZMet A= LUotH, M B =0 U= Prot op
Trige AtDOIEE JIF8 22 UEHHG, Wl HM =0l A= 3200 Sample
Blocks= At IOl Sample == 2|0/ & LICH

HEIIE 60HzOIA AFZSIALCHH, 3200+60=53Sample =, &t =I|0l 53SampleS
ot JIEote A= ZLELICH

CtE Waveform JIS 2 &QI5ted™H, &(1)O0ILt Sl(l) HES SE2AIH ELICL
Waveform Record 32HUA X(<) TS =2 0 =AM BEELIS &

blm= MatE LIt
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6.2.5 System Info. 3}™
Ol &=22 AH&HII2 HES HAIEULCH

H&EI| Version2 CPULt DSP2 & JHAZ E2FEMH, ER2 U222t ATZEF
oot 88 ZEZ U222t UL

> > Sy s tem I nf o
1 MPU S / W : vV 1 0 8
2 DS P S / W V1 09

System Info. 2FHOA Xt(<—) &
& etE LIC

0%
1o

$29 0 HsHA AL &9 Hs2
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oMby

e

Display
(DIS)

1. Contact Input Cont IN#01 ~ 05
2. Contact Output Cont OUT#01 ~ 12
3. Logic Component| Logic CMP#01 ~ 48
1. DC Power
2. Memory
3. CPU Except
4. Setting
) ) 5. DSP
4. Self-Diagnosis
6. AD Converter
1. Status 7. Al Circuit
8. Easy Logic
9. DI Circuit
10. DO Circuit
1. HOC
2. RDR
5. Protection 3 IOVGR
4. TOVGR1
5. TOVGR2
6. Cold LD
1. Windingl Current, Phase, Voltage
2. Winding2 Current, Phase, Voltage
3. Winding3 Current, Phase, Voltage
4. Phase A Current, Phase
5. Phase B Current, Phase
6. Phase C Current, Phase
7. Phase A Compensation Current
2. Measure 8. Phase B Compensation Current
9. Phase C Compensation Current
10. Different, Res Current
11. Diff 2nd, 5th Current
12. Windingl 2nd, 5th Current
13. Winding2 2nd, 5th Current
14. Winding3 2nd, 5th Current
15. Neutral Voltage

3. Event Record

1 ~ 512 Event Display

4. Waveform Record

1 ~ 8 Waveform Display

5. System Info.

1. MPU S/W Version
2. DSP S/W Version

<Table 1.

Display Menus>
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gt

6.3 Setting otH H Al 28 ( Setting Modes )

ZIISIHO M SET KeyE 2% HEX HZ MEELICH
2 HEIIIOF SHtEA S&oH)| fIHAd= AtEcte HES 22 A HESHA
dE82 oH=0{0F ELICH. A A= System, Protection, Easy Logic, Command S
O] 449 =202 PHLNH JUSLICHL
Setting®| Z=J|stHE Otef et Z&LICH
> S et timng
1 Sy s tem -
2 Protect i n
3 E as y Lo g i
HEXE HEotLA & Hol= Password dES 2 LILCH
&5t Password 28 £ HEX HAS 22N EXMst 201 Al ELICH
E nter Pas s word S
HE S0 HYDl 26 st=2g2 HAHGILDA StUH, Ol 22 =42 Z&2
StAI® ELICH
(1) SET Key & : Setting 2t HA|
(2) R(—) L& =S : Setting P 1. System 3tH HA|
(3) R(—) ¥& 5E : Setting » 1. System P 1. Transformer 2t HA|
(4) h(l) L& $2 : HA(@)It 2. TYPE &= XAl 3tH HEA|
(5) R(—) L& =8 : Password 27 &= HAl
(6) Password &1& = ENT Key =&
(7) R(—) ¥ 5 : 2. TYPES &M MEE ZH =20 2L
(8) &(1), ot(l) &&=s 2N HBGIDX ot BEX & &L
(9) ENT Key 8 : HZ & FIXIt &S
(10) &(«<) && &5 : Setting P System 3tH HA
(11) 2(«) HE 53 : Setting 3tH HA|
(12) Z(<) & =5 : Ot 22 3tH HAL “No” &=0l HZ
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(13) &K(1), Sh(l) HE 8 : “Yes” &5 &IH

(14) ENT Key 2 : =J/58 HA

=

—

Bt (13)B12] “No” &=20IA ENT KeyE 2 AIH

S0 J1ES EF Datadt RAELILCH

St Save Setting Changes? “Yes”UlAl ENT KeyE <2J| &dIKkl= HH&
B3 AHN &= 0IXA &0 JIES EEXIH HEELILL

2 ?12 02 20l otAlE LI

0
0z
b
o

S99 U=

o
2
=

o
Jo
10
0

6.3.1 System &%

System &=0l= HYI| 2 FEA HADI|Q R4, PT, RTC, L& Itd JIFE
AN AP AAEHOZO ES4A AFH, DNP &AFH, Hots2 & 2s AH,
Annunciator Reset & & 52| MEFE&=0] USLILCH
System®| 3tHE Ot et &2&LICH

> > Sy s tem

1 Trans f ormeTr L
2 Winding|l1

3 Winding 2

System BIEIOIA Fh(—) LES S201 0] HS0A WHLIS Setting®l EI| 38
o=z magLCh

6.3.1.1 System » Transformer & &

H
x
=1
[\
H
X
10
40
0z
>
H
[x
=1

Transformeri M= FUt=2F HI| Z2H
A o

3EE AYKE

= —

d XS A Of
=oc= T

SystemOll A 1. Transformer &= &E0IH Ot 2t 22 stHO| LisLICH
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0¥
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~
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ans f or me

W
o

W N =V

ESH=TV
— e

1
oo
ra A4

] 2
2 - PH : 0

et

Transformer StHUM X(«) 2SS F=2H 0 HFHAH BAHALA &2 HE2

MetELICh
System P Transformer P 1. FREQ & &

HEIE AEEHE HSS & FU+S €8ols &=8
(@]
=

LICE.
50Hz2} 60Hz X &€=20l U=0 60Hz H&=ZctH 60HzE S ERGHAIH ELICH

B 260 £4F0t= &= LICH
ME Jts8h TYPEQ ER= 14JIX2 22H2O2 2W-EXT, Y-Y, Y-A, A-Y,
A-A, 3ASEO2 3W-EXT, Y-Y-Y, Y-Y-2, Y-A-Y, Y-A-A, A-Y-Y, A-Y-A,
A-AZY, A-A-AALICE

HU 19 OH

?12 TYPE = 2W-EXTYt 3W-EXT=2 J|I&E2 FAE0ILt =& H& Xt
HEIIE AEotD Y= aEilA CIXNE HEIIZ Wi Al 224 CTE 018
Fla2t EFS 8 B2 MEote Z4 EHIO0IH, UHAI 282 CTE YEH2
ot oeleE HI|l 2848 HE6HH ELICHL

System P Transformer P 3. W1-W2-Phase & &

1240 Oiet 2282 ?Ia XH24=S &80l €=U
fIa NHAEZ2 Lag IIELZ 0° ~ 330°0HAl 30° &2 &3 Jts LICL
groF )| 280l Y-AQ0 BRUA 224601 1FH20H 30° A0l HEUCHH,
? EF0UA 3002 ZEHGHAIEH ELICH

System P Transformer P 4. W1-W3-Phase & &

12 &0 et 33Ee fa XNg2s d8ote €=3LICH
& NHUE Lag IIE2Z 0° ~ 330°0HK 30° &2 &3 Jts LG
gref B )| Z2H0l Y-A-AQ R0 A 32&0l 12820 30° A0l T

|
o, 2 &Z0A 330°2 £FGtAIE ELICH
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6.3.1.2 System » Windingl &%

WindinglOlld= 1282 3 &, 83 EE, CT Ratio, 8L RFE &%

SystemOl Al 2. Windingl &== &&8otH Ot 22 230l UsLITH

»»P» Windingl

1 N-VOLT 1 5 4 0 0 k V@
2 R-LOAD 6 0 0 0 MV A
3 CT-RAT 5 ¢ 5§

Windingl StHOA Z(«) &S 528 0 H=HA WAL &9 H=2
e LG

System P Windingl » 1. N-Voltage & &

1RAO M2 MOIS MG st=29 L L}

2
0.01kV ~ 600.00kVItXl 0.01kV &®2 &3 Jis &LIC
System P Windingl P 2. R-LOAD &%

1AM 32 BYS 8Fcts F2YULICL
A

0.0IMVA ~ 600.00MVAJIXl 0.0IMVA S22 &A D}

or
o
=
a

System P Windingl P 3. CT-Ratio & &

1242 CT RatioE &&ot= = LICH
5 ~ 100000tX] 5 &2 €8 JtsgLICh

System P Windingl » 4. Ground &%

1289 S88 88X =78 &d&ote ¢=8LIth
|

ddo Sd30l EXIJE HO UACE “YES’=Z= &EEFotAlLl, BXEHON UK
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HT
r
o
M
>
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>
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6.3.1.3 System » Winding2 &%

| ®H M, A BY, CT Ratio, ZX SPE &

£
=

£
=

aQ

[\8}
=
_l_
i
[\
s
rx
|0

B 4 Qs YL

SystemOll A 3. Winding2 &=& &EictH OteHt 22 stHO0l LiELUICH
»»P» Winding?2
1 N-VOLT : 2 2 9 0 k V@
2 R-LOAD 6 0 0 0 MV A
3 CT-RAT 5 ¢ 5§

Winding2 StHONA Z(«) &S 528 0 H=HA AL &9 H=2
e LG

System P Winding2 » 1. N-Voltage & &

S LICH
0.01kV ~ 600.00kVItX|l 0.01kV ©?2 && Jts &LICL

2ANOl MM NMOS MXNF= &

System P Winding2 P 2. R-LOAD &3&

2N H2 STYS HFoE FSYLICH
A

0.0IMVA ~ 600.00MVAJIXl 0.0IMVA S22 &A D}

or
o
=
a

System P Winding2 P 3. CT-Ratio & &

2HH 2 CT RatioE &&ot= &= LICH
5 ~ 100000tX] 5 &2 €8 JtsgLICh

System P Winding2 » 4. Ground &%

2dHe S8 8N RFE £&ols ¢=gLULh
|

&9 480 EXOt H A “YES"Z2 ZFotAlLD, EXEN UK
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6.3.1.4 System » Winding3 &%

Winding3Oll M= 3242 A M, 83 EE, CT Ratio, 8L RFE &%

B 4 Qs YL

SystemOll M 4. Winding3 &== &EotH Ot 22 3tHO0| LisLICH
> > > Winding3
1 N -VOLT 6 6 0 k V@
2 R-LOAD 10 0 0 MV A
3 CT - RAT 5 ¢ 5§

Winding3 StHONA Z(«) &S 528 0 H=UA AL &9 H=2
e LG

System P Winding3 » 1. N-Voltage & &

3N MA MO MNGle s=29L|0}.

2
0.01kV ~ 600.00kVItXl 0.01kV &®2 &3 Jis &LIC
System P Winding3 P 2. R-LOAD &%

3AAS H2 STS HFos FRYLICH
A

0.0IMVA ~ 600.00MVAJIXl 0.0IMVA S22 &A D}

or
o
=
a

System P Winding3 P 3. CT-Ratio & &

3@ &2 CT RatioE &&ol= &3 LICH
5 ~ 100000tX] 5 &2 €8 JtsgLICh

System P Winding3 » 4. Ground &%

e S48 81 =FE d&ote g3YLICL
|

°f SHE0l EXIb EHO JAUE “YES’Z HEHotAIL, BXEZON UK
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6.3.1.5 System » PT &%

Z PTY Source &1 HZSE PTY &A M GPTY &HA
(@]

SystemOl Al 5. PT &§== H=6tH Ot 22 2t80l LsLICh

» > > PT
1 P-PT-SRC Wi1P -
2 P-PT-RAT 110 \%
3.G-PT-RAT 190 \4
PT 2tHOIAM () &S F2H 0 H=0A AL 49 w2 detad

Ct.
System P PT P 1. P-PT-SRC & &

H=E PTL SourceS &&ot= &= LICL
HE Jbs8t Sourcell EF= 6JHAIZ WIP, WILL, W2P, W2LL, W3P, W3LL
gLICH WI1P, W2P, W3P= |, 2, 3ALO ANMAS 20/6tH, WILL, W2LL,
W3LLZ 1, 2, 33 &2 &2t 8¢

HE ZANAN 22 33 dg=2 d2t ._1°.=.*9§ HAIGHI ME0l P-PT-SRC=
2eEOZ WILL, W2LL, W3LL & oftLIE &EiGtAIE ELIC

System P PT P 2. P-PT-Ratio &&

HEE PTO 205 H2 MY 8Fos FSYLICH

63.5V, 110V, 190V S0lA otLIE HEGHAIS & LICH
System P PT P 3. G-PT-Ratio & &

GPT 3= &3 dYgs d&8ol=

&t
63.5V, 110V, 190V S0lA otLIE &
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6.3.1.6 System » RTC &3

= Jlsd S8 Jls S0lA AIEE=E Al % 3ot ¢=gLith 820l
NHHEAHE AZ2tS Dot &/ &8 /7 & / Al X gts AdZE EHE =+
AsLICH
SystemOll Al 6. RTC &= &E6tE Ot 22 330l LhsLUICh

> > > RTC
YYYY / MM/ DD/ HH MM S S
2004 /707 /7 12/ 17 S 2 4 1 €=
RTC StHONAM Z(—) &S =28 0 OH=00A AU & He2

& gE LIC

6.3.1.7 System » Waveform Record & &

SystemOll M 7. Waveform Record & =S S EiGIH Otchiet 22 2tHO0I LISLILCH

>

> > Wave f orm Record
1 TY P E 3 8 * 1 0 0 -
2 T P O S 5 0 %
3 TS RC L - OFF
Waveform Record StHUM (<) &S =28 0 H=O0HA WAL &<

Olw=2 &dEtE LI

System P Waveform Record P 1. TYPE & &

N Mtge E]E &&Fcte gL 2 AHEMIQ D& Oige /=
8x100, 4x200, 2x400 S 3ItXIJF USLICH
8x1002 100Cycle2 D& IS IHNMA MEY == U2MH, 4x2002 200Cyclel
DE WEES 400K HEE = UM, 2x4002 400Cyclell L& IIEsS

200X MNEE += UsLICH

N
~
=
(<o)
0¥
HI
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Orob At 2l A8 H, 22 212 152 S22 Atll &S &GHAIE 4x2002
A
=

System P Waveform Record P 2. TPOS & &

IS U WEe AMEBs d8ols =522 0%FH 99%IMA 1%EH?=Z &
dg = UsUICh
HE & 1L¥ Wt TYPES 8x1002=2 & &St TPOSE 60%= &H&ESHCHH
DE Ige & Z20l= 1.6 Z, AHDIJE S0 AIE22 At & 960ms,
AL = 640msE MEELICH
Oref At d, = S8 AlZS MEotld 2UY TPOSE 50%= EEHGHAIH
LIt

System P Waveform Record » 3. TSRC & &

D& a2 JIS0HH ot= Trigger RAZ M 704Kl Trigger 24 SHAM &3
& 4= QUSLICH Trigger A4 = G & SLICH
)& H A s & A H & g
L-OFF Logic 0 =2 Hl 243
L-ON Logic 1 g==2 g4st
SYSTEM ERR System Error System Error &84 Al E &3}
ANN Reset Annunciator Reset Reset M Al 243
PROT PKP OR Protection Pickup OR HE 24 Pickup Al 243
PROT OP OR Protection Operation OR HE A & Al 243
HOC OP OR HOC Operation HOC 24 =& Al 43t
HOC OP A HOC Phase A Operation HOC R4 AY =& Al 243
HOC OP B HOC Phase B Operation HOC R4 B& & Al 4=
HOC OP C HOC Phase C Operation HOC 24 C& & Al 43
RDR PKP RDR Pickup RDR 24 Pickup Al &3t
RDR OP OR RDR Operation OR RDR 24 & Al 243
RDR OP A RDR Phase A Operation RDR 24 A4 =& Al 43t
RDR OP B RDR Phase B Operation RDR 24 B4 =& Al 43t
RDR OP C RDR Phase C Operation RDR R4 Ca& & Al 243}
IOVGR PKP IOVGR Pickup IOVGR R4 Pickup Al & &3}
IOVGR OP IOVGR Operation IOVGR R4 =& Al &4t
TOVGR1 PKP TOVGR1 Pickup TOVGRI 224 Pickup Al A 3t
TOVGR1 OP TOVGR1 Operation TOVGRI 22 & Al 43
TOVGR2 PKP TOVGR2 Pickup TOVGR2 24 Pickup Al 43}
TOVGR2 OP TOVGR2 Operation TOVGR2 R4 & Al 843}
COLD LD PKP Cold Load Pick-Up Pickup |Cold Load Pick-Up 24 Pickup Al 43}
COLD LD OP |[Cold Load Pick-Up Operation| Cold Load Pick-Up 24 S& Al 43|
Cont IN #1 ~ 5 Contact Input #1 ~ 5 d& 23 Al 2435
Logic CMP #1 ~ 48| Logic Component #1 ~ 48 Logic 30| 12 [ 43}

<Table 2. Condition &=>
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6.3.1.8 System » COM & &

System0Oll A 8. COM &= MHEiotH Otefet 22 3tHO0| LU Ch

> > > COM

1 S LV ADDR 1 -
2 B P S 1 9200

3 PROTOCOL Mo dB u s

COM BHRI0IA H(—) Y2 28 0 MS0A MHLIS A9 M2 Me
gL,

System » COM P 1. SLV_ADDR &3&

rr
00

Slave AddressE & &6}t SOZ 18H 2550HA 8&8& = USLICH

System » COM P 2. BPS &3

st EEE ZFote §=22 300, 1200, 2400, 4800, 9600, 19200, 38400 =
C

DNP3.0 T2EZS 0|2 [} AI25t= 23 IICIHEE &F
SystemO| A 9. DNP &=2

> > > D NP

1 TX DELAY m s ¢=
2 L _CFM N ever

3 L RETRY 0

N
(<o)
=
(<o)
0¥
HI
P
~
M
>
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>
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CtE DNP ItetOIEtE Z&Fotedd, &(1)0ILt Sk(l) HES =d JotAesE &=
Ol HAM(em)E OlSSHAIE ELITH
DNP StEHOA X(—) = =28 0 H=0A U2t &9 Herz &

Z LICH
DNP3.00Il AtE &= LetblEtS=2 s 2sUth

12t Ol EF g 2 243 9 Jl=gt &4 g
TX-DELAY 0 ~ 65000 1 ms 0 Tx Delay

L CFM |Never, Always, SomeTime Never Link Confirm

L RETRY 0~5 1 0 Link Retry

L TO 1 ~ 65000 1 ms 1 Link Timeout
SBO _TO 1 ~ 65000 1 ms 1 SBO Timeout

Write Time Interval,
TIME INT 0 ~ 65000 1 min 0
B 00l J|sS Off

COLD_RST Enabled, Disabled Disabled Cold Restart

<Table 3. DNP3.0 Parameter Menus>

6.3.1.10 System P Password & &

A4S X2 HEol=e F=LYLICH Setting2 BRI RIHA=E LSE BIEA
HHMOF otH, Ol Q% &8 RAE OIRL HAE £ QI &LICH
AS= 02H 9INKIC =5 0|25t 4Xel2 &EFEHLICH.
System0Oil A 10. Password == &E6IH Ottt &2 3tHO| LisLIC
> > > Password
1 . NEW P AS S ER -

Password StHOA (<) Z&ES 28 0 H=HA HHLIS &2 w2 88
gLICh

6.3.1.11 System P Annunciator Reset & &

Reset JlsS &Fole &= LICH
700} XIS Condition S0A otLIS MHEHSHAIH & LILCH
Condition EF <= Table 2E ZEX0IAID| dFerLICH
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>
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SystemO| A 11. Ann. Reset =S &EIGIH Ot 22 24HO0| LtSLICH

- =

> D> An
1 S R C

$29 0 H=MM BEELI &9 Hsz

00
i

Ann. Reset 2tHOIA Zf(«) &
& EHE LICH

6.3.2 Protection & &

Protection &= 0= HOC, RDR, IOVGR, TOVGRI1, TOVGR2, Cold Load Pick-Up

s 25 jl—% =&t Rst S=2=2 FH0N UASLICH
Protection R4°2 2 S& AMEH= Easy Logicll R €8 @4z AIEE =+
U1, Easy Logicll £ ZIUE Protection 242 Jls MHAl LEOZ AIEE £

T UAsUICh

Protection2| StHE OfcH 2t & 5LICH

Protection StHUA Zf(«) L2 =% 0 MMM BEHLIR Setting? =
gtHoZ MEHELICH

TA IS A5 £Fole =22 Pick-Up €& BPI= 10A ~ 150AZ 1A

ooz AR

x

P .
ProtectionOll A 1. HOC == H&olH Otchet &2 2tHO0| LisLICH

»p»p» HOC
1 FUNCTTION Enabl e d -
2 PI CKUFP®P 50 A
3 EVENT En abl e d
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CtE HOC IitOIErS & Fote ™, &(1)0IL shl) HES =d
Ol HAN (@S Ol S0HAIC

10

otAlE=

rr
]
I

umO
-
[w

HOC StHUA Zh(«) S22 29 0 HEMAM BHUY &2 HEz M3
= LICH
HOCUH AN &3 = U=z M= =2 U3 25U
B =5 H o9 38 o9 o123t 4 9
FUNCTION |Disabled, Enabled Enabled QLA ANE R
PICK-UP 10 ~ 150A 1A 40A XS PickupXl
EVENT |Disabled, Enabled Enabled Event A& (2
Table 2. Blocking R4t &43HE ™
BLK i L-OFF _
Condition &= HOC s&= 2 H
<Table 4. HOC Parameter Menus>
¥ ) BLK &322 & MAl JIs0l22 2|6t & &3SHAIDJ| BHerLICh.

02 L-ON= Blocking =22 &8 Al HOC R4 &0 MAI ELICH

6.3.2.2 Protection » RDR &3&

Hle s 242
S

Harmonic Restraint

HZ0ot= &€=22Z Pick-Up & Slopel, Slope2, Knee-Point,
= &8 & = UAsLICL

ProtectionOll A 2. RDR &== &E6tH Oteliet 22 a0l UL

»»b» RDR
1 FUNCTION :Enabled ¢
2 PICKUP 2 .5 A
3 SLOPE./1 1 00 %
CtE RDR LtCIOIEtE ZFotetdH, &(NO0ILE ok(l) HES =l ActAle &5

2
3
x
1
i
o
O
ol
=
['CI
o
-
[m)

RDR SIHOA ZH(<) 2&tsS =28 0 H=0A BEHAUA &2 Hes2

Z LICH

r
rige
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RDROIA &S = U= AR =2 Sl &sLUICHL
a = g 4 HE o Jl=e 4 9
FUNCTION |Disabled, Enabled Enabled LM NE R
PICK-UP 0.5 ~ 2.5A 0.1A 0.8A s 8F2 = A PickupXl
N &5 AWML Hlg S4
SLOPE1 5 ~ 100% 1% 35%
=9 J|2|
O 88 390N Hleg §4
SLOPE2 20 ~ 200% 1% 145%
=262 J|127|
KNEE- Slopel 3t Slope22| W XtE 0l ALl
5.0 ~ 100.0A 0.1A 45A
POINT AN MF 8t
None, 2nd, 5th, _
Harm Res 2nd DX 9N 240 &35
2nd+5th
2nd Harm 1.0 ~ 40.0% 0.1% 15.0% 2 DX gRE 48
5th Harm 1.0 ~ 40.0% 0.1% 15.0% 5 UX0F &gy 44
EVENT |Disabled, Enabled Enabled Event A& (2
Table 2. Blocking R4t &4 3HE O
BLK el L-OFF
Condition &5 RDR s&E A
<Table 5. RDR Parameter Menus>
¥ F) BLK &=2 & Ml JIs0122 2|5t & FGHAID| BH&LICh.
0l2 L-ONZ2 Blocking &=2=% &8 Al RDR 24 &0/ HXA &LICH
6.3.2.3 Protection » IOVGR & &
=Al XS HMY QAE HFole &€=2=2 Pick-Up & A= 110V ~
1I60VZ 1V &2 &8 Jtsotld, &=Al &L FStAl A2 S42 4388 = U
LI Ct.
Protectionil Al 3. IOVGR & =2 NEHGIH Ot et &2 3tH0| LisLICh.
> > > 1 OVGR
1 FUNCTTION E n abll e d L
2 M OD E I n s t
3 PI CKUZP 1 6 0 AY
Ct2 IOVGR LIZIHIEIE &E&5td™, &(NOoILE dk(l) HES =2 & GtHAl
S50 HAMN(@E 0|SoHAIH ELIC
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IOVGR StHUAM Z(«) HES 28 0 H=UAM #HHLIS &9 He2 88

T

gLICh

IOVGRUIA 28 = U= M=F g2 Usd €sLith

g 5 = FE | o128 4 3
FUNCTION |Disabled, Enabled Enabled QLA ANE R

MODE Inst, DT DT =Al, 3etAl &3
PICK-UP 110 ~ 160V 1V 120V == Al PickupXl
DT-TIME | 0.05 ~ 30.00Sec | 0.01Sec |0.05Sec & StAl Al 23

EVENT |Disabled, Enabled Enabled Event A& (2

BLK Table 2_. L-OFF Blocking R4 483HE™
Condition &= IOVGR &= 2K

<Table 6. IOVGR Parameter Menus>

¥ ) BLK &=2 s& MAl JIs0|2=2 F=2lot0d 2&06tAIJl BrELICH

2 L-ON= Blocking 26222 & Al IOVGR 24 &0 MX ELICL

6.3.2.4 Protection » TOVGR1 &3

Trip® BtAl X2 DEQY QAES M5 B202 Pick-Up A3 H9= 30V
~ 100VE 1V ©9I2 &F Jisstn, BHEtAIS HEtAl A2t S42 ZFs -

AsLICH

Protectionil Al 4. TOVGR1 &=2 SEHGIH Otfet &2 3H0| LisLICh.
> > b TOVGR1
1 FUNCTTION Enab 1l e d L
2 CURVYVE I n v e r s e
3 PI CKUP 1 0 0 AY

CHE TOVGRI ItZtHIEIE &
=20 HA(@E OlSSHAIH
TOVGR1 StHOUA X)) &
&g =LICH

= L
g =29 0 =AM tEHLRt a9 His2
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TOVGRIIA 3 &= U= AR =52 88 2 5L

g = 8 < 3 Rl JI=gt 4 93
FUNCTION |Disabled, Enabled Enabled QLN ANE R
CURVE Inverse, DT Inverse A2t S48 &3
PICK-UP 30 ~ 100V 1V 70V StAl PickupXI
T DIAL 0.05 ~ 10.00 0.05 0.65 AlZH B2 &3
DT-TIME | 0.05 ~ 30.00Sec | 0.01Sec HtAl A2t &8
EVENT |Disabled, Enabled Enabled Event At& 2

Table 2. Blocking R4t &4 3HE O
BLK i L-OFF _
Condition &5 TOVGR1 s&=2 <A
<Table 7. TOVGR1 Parameter Menus>
¥ F) BLK &52 s& Ml JIs0l22 F2|5t0d & &6HAID| b L.
0l2 L-ONS Blocking =222 A& Al TOVGRI 24 S&0| MXl ELICH
6.3.2.5 Protection » TOVGR2 & &

Alarm& StA| X &Y QA E HFole §=2=2 Pick-Up &8 HRl= 5V
~ 60VE 1V S22 AFH JIsotL, BIstAI ESHAl A2t S48 2388 =+
USLICH
Protectionfl M 5. TOVGR2 &S= HEi6tH Ofeiet 22 3tHO0| LisLICh

> > > TOVGR?2

1 FUNCTTION Enabled ¢

2 CURVE I n v e r s e

3 PI CKUP 6 0 \%
CtE2 TOVGR2 IctHIEIE &FotAH, 4(MHOoILE oh(l) HES =2 &otAle
=0 HM(@E OlSotAlH ELICH
TOVGR2 StHOUA Zh(«) &S 29 0 H=HA BHL &9 Hs2
&3t ELICH
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TOVGR2UIA &S = U= AR =2 U3 &sU L
g = g < HE o 128t g4 9
FUNCTION |Disabled, Enabled Enabled QLN ANE R
CURVE Inverse, DT Inverse A2t S48 &3
PICK-UP 5 ~ 60V 1V 15V StAl PickupXI
T DIAL 0.05 ~ 10.00 0.05 4.25 AZH Hilg &8
DT-TIME | 0.05 ~ 30.00Sec | 0.01Sec stAl Al 23
EVENT |Disabled, Enabled Enabled Event At& 2
BLK Table 2; L-OFF Blocking R4t &4 3HE O
Condition &= TOVGR2 S& = 9AH

<Table 8. TOVGR2 Parameter Menus>

O
S

P A JIS0I22 =26t & & GHAID| BEELICH

Ol2 L-ONZ= Blocking =222 4% Al TOVGR2 R4 =&0| MXl &LICH

6.3.2.6 Protection P Cold Load Pick Up & &

Cold Load Pick-Up R4 5 &&ot= &€=22 Current, CB, Current+tCB S2

4
g0
>
s
o

MODE £& & &

Protection®l M 6. Cold Load Pick Up &=2 &EIGIH Ot &2
Lt LICH

W=V

NV
= O C
<o Z0O
mHEa e
=

S = T =
n 4+ - e

Ct& Cold Load Pick Up Lt2tBIEIE &&Gtedi™, &(1)0ILE Sk(l) HEEZ =d
b

2otAl= &=20l HA(@E OlSctAIE ELIC
Cold Load Pick Up SHOUA Z(—) &S =2H 0 H=UHA BEHLIQ &2
Hi==2 && LU
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Cold Load Pick UpUilAl 8 = U= MR =22 UsS £s5LICH
g = = FE 9| J12dt g4 9
FUNCTION |Disabled, Enabled Disabled QLA NE R
Current, CB,
MODE CB Mode & &
Current+CB
LEVEL 0.05 ~ 2.50A 0.05A 0.1A Current PickupX]|
52B-CON | Contact #1 ~ 5 #01 eI §E 258 43
OP-DLY 0 ~ 1000Sec 1Sec 30Sec S& XA A2t 2F
RST-DLY | 0 ~ 1000Sec 1Sec 1Sec S XA A2 23
EVENT |Disabled, Enabled Enabled Event AI& O 2
<Table 9. Cold Load Pick-Up Parameter Menus>
6.3.3 Easy Logic & & &0l
Easy Logic2 23 HHNI|S L= S 0I8e AMEAL M 3I2E Es HED|
LH2 0 +=86t0 AZEUHECZ Helg = U=s JlsgLitt
OlZN =&Es 282 Ql0H1, Logic? HHOl E0|otES ot & A
HEI| 229 Helds =ASLICHL
HEI|IUW M= Easy Logic &S oAl xotd &8 =08t Jts0tH, PC ToolS
SO0 M2t Easy Logic & & 0| Jts&LICH
Logic 882 X & Z2 HAIQ 2%, HF2 &8 5 XNEH AtLDIL
Shaist =~ A2L] E=0l A2 gHE =Xs F0l £&StAIDl dietH, 88t
Slle B HEIIE St &F= =QI6tAID| LI
Easy LogicS && 20 28 WE2 7.1.2 Easy Logic 220 A XtAlol &2
ot&== otA&LICH
Basy Logiclle 23 &&, &3 &3&, Logic Componentl] WE & 3ItX<2
=0l ASLICH
Easy Logic2l tHZ2 Otefet Z=LICH
> > E a sy Logiic
1 Conta t I npou't -
2 Cont a t Output
3 L o g i c Compomnen't
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Easy Logic StHOIAM Z(«) &2 $2H 0 H=UHA BHLIR Setting®| =]
= L

ot 2
sHoz MEtELILh

g2z HE2 AME (W2, Event JIF

Easy LogicOll Al 1. Contact Input &= MEIGIH Oteliet 22 30| LisLICH

=
0

.

OO0l 3.ID : Cont IN #0102t EAle 1 22 HEQ IDE 20|dt=
2122 ASCII X2 020t XU 12X0HK IDE BHE £ USL

Contact IN SIHOUA Xh(—) HS2S F29 0 HRHA BHIHALI A2 HE2
MetELIC

Contact INOHIA =E0lg 4= U

> > b Contac t I N # 0 1

1 FUNCTTION : Enabl ed -

2 EV ENT : Dis abl e d

3 I D Con't I N # 0 1
219 SHO M Contact IN #01 =20 M «0170] EZE 2 &LICH “0170lcts HA
2 1¥H gHEFZEZ2 20lotd g dEE2=Z 0lsat)l fdld=sE &A1), dhl)
gists =2 AlH SLUIC
or 18 SIS HdFE EHOIGHHAT <0170l R(—) 2HE=ES S=2AH
%I
F

s2 s &sUth

rr
=
i
09k

g 5 g2 9 Jlzat 4 9
FUNCTION |Disabled, Enabled| Enabled lad HA A2 e
EVENT |Disabled, Enabled| Enabled Event AI& O 2
ID ASCII Cont In#1 2= &89 ID

£5 88 R4S FE £+ Vs 522 HE ME R, Event JI=
M2, 882 ID, 28 XH S5 &0 = UsLIt

(&3]
[e0)
=
(<o)
0¥
HI
P
~
M
>
tol
>
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Easy LogicOll Al 2. Contact Output == HEHGIH Otciet 22 tHO0l U=LICH

> > b Contac t OUT®# 01

1 FUNC CTTION : Enabl1led -

2 EV ENT Dis abl e d

3 I D : Co n t OUT®# 0 1
1o StHUAM Contact OUT #01 RZ0UHA «01701 EEZ &LICL “0170I2t=
HE2 1H =HZES 20IotH OE E&E 2z 0lsotdl fIiME &), Shl)
gists =2 AlH SLUIC
ot 1 EHEZO HdE= 0ot E “O1HA R(—) gEEs S2AH
=

0

? 0 A 3.ID : Cont OUT #010l2t= HAl= 1H &2 H&EQ IDE 2l0|6t=
2192 ASCI 2X2 026t =0 12XHX] IDE &
Contact OUT StHUAN X(«) HEFES =2H 0 O

S eE LIC

=
It
n's
$0
ol
c

x
2z
o
[x¢)

ba
10
=
ar

Contact OUTOIAl &C1E += U= NF =52 Us €sLIth

g = 8 < Jl2gk 4 9
FUNCTION |Disabled, Enabled| Enabled el HAE A2 e
EVENT |Disabled, Enabled| Enabled Event AtEZ {2
ID ASCII Cont Out#l =4 882 ID
Table 2. S8 E =0 243 ZUS W i
CON _ _
Condition &= dE80l =58

<Table 11. Contact Output Parameter Menus>
6.3.3.3 Easy Logic P Logic Component &% &0l

48042 LS Logic RLAE &g =
o4 =

IS S, Logicl ID, Logic2 A&

EBasy LogicOlMd 3. Logic Component &=2 &EIGtH Otefiet 22 3FHO0I
L= LICH
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i c C
I ON :

= Z
Z O o
- = S

M
n
i a
M

W N =V
— v
T < c

o om=EQ

H - O

S 0o o=
1T

A » » =
~ T = 3

L o g i

?12 StHOA Logic COMP #01 2=0AMd “01701 HE= gLICL. “0170lct=

L0
o
2

rr

|M 3.ID : Logic CMP #010|¢t

lo 4o

F=2

St

Logic Component 2tHOIA =XH(<—) &S =29 0 G=O0A  bHHELE2H

il da=Lich

Logic ComponentOil M 221l &= U= AR &g=2 U &5LI0H

>_

HYEES 1Y Logic ComponentE 2|0IGtH CtE Logic ComponentZ O0|S35t]
A= &(1), SH(l) Z&s =2 AH ELICH

2t 18 Logic Component®] &S ZHQIGIHAE “01”0lA S(—) HES

o= L| Ct.

HAl= 19 Logic Component® IDE

te W22 ASCIH 2XE 0lEotd =W 12A0tX IDE FHE
|

A
e

&9

g = g2 9 =gt g4 9
FUNCTION |Disabled, Enabled| Enabled el HA A2 o8
EVENT |Disabled, Enabled| Enabled Event AI& O 2

ID ASCII Cont Out#l Logic Component2| 1D

Table 14. Easy
OPR . 34002 HEHAL B
Logic Operator

/| EH

— T

tLE

[o]]
1]

<Table 12. Logic Component Parameter Menus>

NS &= = OPRE Easy Logic? HAXE 2/0IoteE A2 <Table 14. Easy

Logic Operator> S0lA otLIDE AFESE A LILCH

HMXtE & 10012 PEEN JA20, 11 = AND, OR, NAND, NOR S 4IH2
HAX= ZICH 8IH S &2 I USLICH
AL K= <Table 2. Condition ES> SO0A LS 20t 2 P_D'&ﬂgl S&l
SN SHZ2 otH, =2 EEO0ILE Trigger Source, Annunciator Reset2] TAHZ &
ANEELICH
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IS 2 A&tk 48 ALK EFRE LIEFH A LI
A ARG A0 e &3 g4 <
AND, OR, NAND, NOR IN #1 ~ 8 Table 2. Condition &=
NOT IN #1 Table 2. Condition &=
LATCH(S, R) SET, RET Table 2. Condition &2
L-IN Table 2. Condition &=
ON-TIMER
OM-DLY 0 ~ 60.00Sec (0.05Sec Step)
L-IN Table 2. Condition &=
OFF-TIMER
OFF-DLY 0 ~ 60.00Sec (0.05Sec Step)
L-IN Table 2. Condition &=
PULSE-TIMER
PUL-WIDT 0 ~ 60.00Sec (0.05Sec Step)

<Table 13. Logic Component Operator

8% #2 HAI>

o A X o &b It 4 g
NOP No Operator NAND 4 42 NAND
AND 2 221 AND NAND 5 582 NAND
AND 3 32 AND NAND 6 622 NAND
AND 4 480 AND NAND 7 722 NAND
AND 5 581 AND NAND 8 82 & NAND
AND 6 628 AND 28E NOR
AND 7 72 AND 3gl& NOR
AND 8 8= AND 42121 NOR
OR 2 22 588 NOR
OR 3 3L 62 NOR
OR 4 42 788 NOR
OR 5 5¢ 8L NOR
OR 6 6L NOT
OR 7 72 LATCH(S, R) Latch
OR 8 8L ON-DLY-TIMER On Delay Timer
NAND 2 2 AND ON-DLY-TIMER Off Delay Timer
NAND 3 3 AND PULSE-TIMER Pulse Timer
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6.3.4 Command & &

Command &=0= OIHE JIE AN, L& IId I8 &AM, 88 &3 Alg,
& ™ Panel LED A& S92l 4JIX &$S52 PHADN AUASLICH
Command®| 3HZ Ot & &LIC.
> > Comman d
1 E v en t Clear L
2 . Wave f orm C1l e ar
3 Contac't oOuUT T e s t
CtE& Command =52 &&5tHH, &(1)OILE dk(l) HES =4 JdtAe=E &5

0l AAM@emE Ol=StAIH ELILCH
Command StHUNM Zh(«) 2SF2 =% 0 KM WBEHLERE Setting? =D
gtHoZ MEHELICH

6.3.4.1 Command P Event Clear & &

MEE Event JIES BF X2 = U= &=2LLILCL

ol
%)
=
O
0
-
a

CommandOll A 1. Event Clear =2 ME0IH Ot &2

Event Clear StHUA X(—) &= 28 0 H=OUA HEHAUAL &2 He2
e ELICH

Event Clear S0 SOHItH XS0l “No”Jt HLdt=0 OIIA ENT Keys
29 0IHE JI=S2 AMGHA &1, &(N0ILE SH(l) HES =2 “Yes”2 HIE
E AMEHOIM ENT KeyES =02{0t2t Event JIS0l AME 0, All Cleared2t=
HIAIXIOF Ul 1R =0l EAI=LICH

12l Command 2tHSZ =S LICH
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6.3.4.2 Command » Waveform Clear & &

M&E= Waveform JIES 25 X2 = Y= S=LLILL

CommandOl A 2. Waveform Clear =2 ME5IH Ot &2 30| LisLIC

> > b Wav e
C1l e ar A 1

Waveform Clear SIHONA X(«—) HetES =28 0 H=0UA AL &9 b=

£ Mg LIt

Waveform Clear =20 SOHIIH XS0l “No”Jt HEZo6t=0 HIIAM ENT KeySs
=2

0o
APMIGHA &30, &(1)0ILE GHl) HES = “Yes”2

2% & ItE I8

HEE MEHHM ENT KeyE =402 D& Ot JI=0l AN & O, All Cleared
ct= OIAIXRIDE Ul 81 =0l EAIELICH

Jeldd Command StHSE =FA&fLICH

6.3.4.3 Command P Contact OUT Test &H

88 £8= 222 2d3l(Ene) L= HBIZH3H(DeE) AIHAN EE0 H&H2
g sHot=AXl =#og = A= =YL

CommandOl M 3. Contact OUT Test =2 SEIGIH Ol 22 330l LisU
Ct.

> > b Contac't OUT T e s t

1 T / S # 0 1 : E n e -

2 T / S # 0 2 D e E

3 T / S # 0 3 D e E
Contact OUT Test 2tHUAM Xt(«) &= +2H 0 H=OUA HEALIRE &<
M=z &8 ELUICH
HAM (@Il XISt BEUHAN A1) E= 6i(l) HES 23 e &8 AEidt
Ene == DeEZ HIPHAN EHO| s&EHLICE
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dE0| 243 ZUS M a B FR0= E8O0 2 HEHHOBEE AEHZ,
b 8EQ F20= O Y8 AMEieEE AHHZ S&otH HIZ2HE JUS
= Bt AR Z S&EHLICE
HAXMOR Al SZots AEHCHH Ene = DeE2 HHE [ OICH «“Z2»5l=
Ac2lJF gLt
OroF AZIJF LXKl =0, M8 =HIIZ2 0I206t0 Ene OlAl DeEZ2 HE [
Hetgt2 3ot el M&tgtol X Z=0d &2 30| D& AEl
0|22 = M&ES WHOHOoE &LIC
6.3.4.4 Command P Panel Test & &
HEDI| 8HEO LCD2 LEDS 0|4 KRE HAEE £ U= &5 LICHL
CommandOll A 4. Panel Test == ME3IH Ot &2 SH0| LISLICH
> > b P anel T e s t
RDRRDIRRDRRDRRDRRDRRD
RDRRDRRDRRDRRDRRDRRD
RDRRDIRRDRRDRRDRRDRRD
Panel TestOl HA (em)IF |IXIS HEHUHA R(—) HES € 5 LSTE Lot
F(—) HES %29 LcDO f2 O 22 TEST E&XIF 33 22 0lH
S A0l Power LEDE X2/ 2 LEDJ} 33 EEELICH
Otek Power LED2/2| CI2 LEDJI & ZotA Z=0H oY LEDS =2l & oH0F
&HLICH.
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o O

e

Setting
(SET)

System

1. FREQ 50Hz or 60Hz
. 2W-EXT, Y-Y, Y-D, D-Y, D-D, 3W-EXT,
2. TYPE Y-Y-Y, Y-Y-D, Y-D-Y, Y-D-D, D-Y-Y,
Transformer
D-Y-D, D-D-Y, D-D-D
3. WI-W2-PH | 0 ~ 330°
4. WI-W3-PH | 0 ~ 330°
1. N-VOLT 0.01 ~ 600.00kV (0.01kV Step)
2. 2. R-LOAD 0.01 ~ 600.00MVA (0.01MVA Step)
Winding1 3. CT-Ratio 5 ~ 10,000 : 5 (5 Step)
4. Ground YES or NO
1. N-VOLT 0.01 ~ 600.00kV (0.01kV Step)
3. 2. R-LOAD 0.01 ~ 600.00MVA (0.01MVA Step)
Winding?2 3. CT-Ratio 5 ~ 10,000 : 5 (5 Step)
4. Ground YES or NO
1. N-VOLT 0.01 ~ 600.00kV (0.01kV Step)
4. 2. R-LOAD 0.01 ~ 600.00MVA (0.0IMVA Step)
Winding3 3. CT-Ratio 5 ~ 10,000 : 5 (5 Step)
4. Ground YES or NO
1. P-PT-SRC WI1P, WILL, W2P, W2LL, W3P, W3LL
5. PT 2. P-PT-Ratio | 63.5V / 110V / 190V
3. G-PT-Ratio | 63.5V / 110V / 190V
YYYY/MM/DD/HH:MM:SS
6. RTC -
S8 /L /AN 2 E
7. 1. TYPE 8x100, 4x200, 2x400
Waveform | 2- TPOS 0 ~ 99% (1% Step)
Record 3. TSRC Table 2. Condition &=
1. SLV_ADDR | 1 ~ 65534
8. COM 2. BPS 300 ~ 38400
3. PROTOCOL | ModBus or DNP3.0
1. TX DELAY | 0 ~ 65000ms (1ms Step)
2. L CFM Never / Always / SomeTime
3. L RETRY 0 ~5 (1 Step)
9. DNP 4. L TO 0 ~ 65000ms (1ms Step)
5. SBO_TO 0 ~ 65000ms (Ims Step)
6. TIME INT | 0 ~ 65000ms (Ims Step)
7. COLD_RST | Enabled or Disabled
10.
New Password : #***
Password
11. _
1. SRC Table 2. Condition &=
Ann. Reset
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by

e

Setting
(SET)

2.

Protection

1. Function Enabled or Disabled
L HOC 2. Pick-Up 10 ~ 150A (1A Step)
3. Event Enabled or Disabled
4. Blocking Table 2. Condition &=
1. Function Enabled or Disabled
2. Pick-Up 0.5 ~ 2.5A (0.1A Step)
3. Slopel 5 ~ 100% (1% Step)
4. Slope2 20 ~ 200% (1% Step)
5. Knee Point | 5.0 ~ 100.0A (0.1A Step)
2. RDR
6. Harm Res None / 2nd / 5th / 2nd+5th
7. 2nd Harm 1.0 ~ 40.0% (0.1% Step)
8. 5th Harm 1.0 ~ 40.0% (0.1% Step)
9. Event Enabled or Disabled
10. Blocking Table 2. Condition &=
1. Function Enabled or Disabled
2. Mode Inst, DT
3. Pick-Up 110 ~ 160V (1V Step)
3. IOVGR -
4. DT Time 0.05 ~ 30.00Sec (0.01Sec Step)
5. Event Enabled or Disabled
6. Blocking Table 2. Condition &=
1. Function Enabled or Disabled
2. Mode Inverse, DT
4 3. Pick-Up 30 ~ 100V (1V Step)
4. DT Time 0.05 ~ 30.00Sec (0.01Sec Step)
TOVGRI1 - -
5. Time Dial 0.05 ~ 10.00 (0.05 Step)
6. Event Enabled or Disabled
7. Blocking Table 2. Condition &=
1. Function Enabled or Disabled
2. Mode Inverse, DT
s 3. Pick-Up 5 ~ 60V (1V Step)
4. DT Time 0.05 ~ 30.00Sec (0.01Sec Step)
TOVGR2 - -
5. Time Dial 0.05 ~ 10.00 (0.05 Step)
6. Event Enabled or Disabled
7. Blocking Table 2. Condition &=
1. Function Enabled or Disabled
2. Mode Current / CB / Current+CB
6. 3. Level 0.05 ~ 2.50A (0.05A Step)
Cold Load| 4. 52B-Con Cont IN #1 ~ 5
Pick-Up 5. OP-DLY 0 ~ 1000Sec (1Sec Step)
6. RST-DLY 0 ~ 1000Sec (1Sec Step)
7. Event Enabled or Disabled
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oS g

2

Setting
(SET)

. Function Enabled or Disabled
1. Contact
Input . Event Enabled or Disabled
#1 ~5)
. ID Cont IN #01 ~ 05
. Function Enabled or Disabled
2. Contact . Event Enabled or Disabled
3 Output
’ N . ID Cont OUT #01 ~ 12
Easy Logic (#1 ~ 12)
. CON Table 2. Condition &=
. Function Enabled or Disabled
3. Logic . Event Enabled or Disabled
Component .
. ID Logic CMP #01 ~ 48
(#1 ~ 48)
. OPR Table 14. Easy Logic Operator
1.
Clear All Event? Yes or No
Event Clear
2.
4. Waveform Clear All Waveform? Yes or No
Command | Clear
3. Contact
Cont OUT #01 ~ 12 Ene / DeE
Out Test
4. Panel
Test

<Table 15. Setting Menus>
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7. PC Software ( Setting Tool, Waveform Evaluation Tool )

PC Software= GDI3-ER012] AtEZ2 H2lotH & %= JUETSE &AHE Application
Software2 L|Ct. PC Software= H&I|2] SHAE 48, JIE &2, s 3EE
SAHAU HEE £ A= GDI3-ERO1Setdt D& MIEFZEE 010t LJEEZAHS E0|
StAl == GDI3-ERO1EvalZ2 & E O UASLICH

7.1 Setting Tool ( GD13-ER01Set )

GDI13-ER01 =M XHMel Bi=0A 2E HEX 2 ALY F4d0 28E
d8= ol= AL Ot&IIKIEZ = GDI3-ER01SetS ALEGHH SEHOUA SE=S
|ZotH 222 43S HAY &+ UsUILL =E=S2 RS-232C SEUEEY

GDI3-ER012| MBS RS-232 SAIEZES HEolW HYS +AotH, S& Z2&

=2 MODBUSE AIEotEZ2 HEHHNE 0188 RSA48588E Jis LI

GDI3-EROIZHMOAN E28s HEY ER 2 S=582 & HYsS = ot 0f

otLt GDI3-EROISetS AtEE 2R 2ZFHC=Z XM2Eg == YL, JPUESS

DY HEY & A0 £3 SY M0l 28K 0IR0XE FHO USL

Ch. 2tgE 22 &Y HO0IH= Igds M&E =10 01 UAl 222 = Usut

A L
= Setting Tool - GD13-ERDISet
File(E} HelpH}
= Seuing} E i 1 : 1
o Systern | Protection |
Transforrner Wlndlng1 COomM
oy W] | MRS TS w | g
& Tupe A z (Elattﬁd lEUDE?%U) 30 M4 BPs 9600 =
= W1-W2 Phase 0 2]t | TRt og 3 =
ik Protocal DMF3.0 -
) W1-W3 Phase = lag Grounding Mo -
= FT ‘Winding2 DMP
® Bl WiF = e L ke i) g mses
Rated Load E I — §
ngesdevgl-trage 110 =] v (CD_'FU;‘;?ED‘UU) i LnkConfirm Mewver -
Ground BT o — {5~ 10000y 5 i5 LrkRetry
Rated Yoltage rolirding mﬁ (0~5) [i]
LnkTi it
Waveform Record Winding3- Un“BéEan%?u 1 msec
o e B G 1 S I kv PO | —
Rated Load O
EFDI'ngng;r Puosition I E:U_.FU;‘;EEU‘UU) MWA \'I:f"grev;lme T
: {6~10000) [E— {b-000
Trigger Source L-OFF = Graunding M =1 Cold Restart Dizabled -
: Pazsword Annuciator Reset . RTC
o —— [OFF = w0a-10-08 = [10483F =
Ready . |2004/10/04 11:48:10

<Figure 12. Setting Tool Z=J|3tH>
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Setting Tool2 2JH2| Pull Down Menu®t 42| 3tHOZ RH T USLICH
Pull Down Menu= < File(F) >, < Help(H) >2 &% USLICH

2L 249 Hiw 38 ¥ Jlse sy &&LUth

@} Disconnect Connect(1%) |2 H&I|IQ HZ
42 Upload Disconnect(lﬂ) CAHEDIte A& GHA
#% Download Upload(##) DAHIEIINA JIE ol JEN 2|
New  Cirl+h Download(#) |© H&EII0 MZ& IS CI0IEH M|
G Qpen,.. Cirl+0 New DM I gD
E Save  Ctl+3 Open(Z) CJlE I 221 (.ppj)
[B] Report... Save( = ) D8N Y HE (ppj)
Jave As.., Report() : Log File M& (.txt)
Save As U2 olgez M&E (ppi)
Print(&) . Basy Logic £
Print Setup... Print Preview |- Easy Logic & 0|2I27|
Option(0) ) Print Setup : Printer €&
Option S8 ZEQF Address &8
Recent File Z2 ot g
Exitl ) Exit Z U]

<Figure 13. Menu Bar 3} 3>

o
!
i
$0
n
i

File Menu®2| Pull Down MenuE &otAl 1 WEH Jdl=s L&

Setting Tool2| Z= &¢t0l 10942 OtOI2 MenuE Xl & & LICH

=EH B F & T

8o MN=2H =MOZ Open, Save, Report, RDR Curve, Upload, Download,

Connect, Disconnect, Print, HelpES LIEHRL|C}.

7.1.1 Setting 3}

Setting StHU M= HEIIQ FAEQ Jls S <ol ELst HYI| &F,
S& A3, AL JIE &5, &5 =02l Reset Jls &8, £ Jls &8 M=
g5 43 & = USLICL Jote g2 LZHOZ 4FE =, DownloadE
ol HEII= M22 JEXZ2 sHAELL. ME22 EZEXIZ DownloadS
=#H5t FTUl= UploadE &St HCHE Download)t O|FH [/e=AXl =0QIot=
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g Tool - GD13-ERDISet
File(E} Help{H)
= Setting 1 Easyl o 1 1
o System | Protection |
Transformer - Winding1 COM
@ [EUHZ] = Morinal Moltage
EISHIENCY (0,01~ £00,00) 15t ks e e T
& =
W Est = Rated Load
5 Tupe & wo-som 150 MV BPs T —
W1-W2 Phase [ =] “lag CT Hatio 300 15
k Aoeili Pratocal DMP3.0 -
i Wi-W3 Phase > lag Grounding Yes -
PT —Winding2- ~DMP
Ummal Vu\tage Tx Dela
® Easesy Ll WaLL = £0.01~600,00) R kv i) o mses
Rated Lnad
Phase PT i —| {11, 01~ 600, 0 60 M LnkCanfirm [ever =]
Rated Yoltage CT Ratio
2000 .5
Ground PT ,_ y (5~100003 d I(_ang)etry 4
- B o
Rated Yoltage iy Vos =
LnkTimeout I
Waveformn Record Winding3- (1~B50000 1 msec
Nummal Vu\tage 1
T 5100 Cycle = £0.01~500,00 ‘ ke PBQ Tineaut 1 msec
Rated Load E . 5
Iuriggg%r Position T —— (D 01-500, 00 ? M I\':trgrev;—\lme T
- 3 min
. Tl FE— s (0~65000)
Trigger Source Fault Fecard - Grounding 1—_| Cold Rastart Disabled =
Password Annuciator Reset RTC
— = [Femits Feaet = md0s-19 = [seziz =
FReady i Connected (ORI 192001 8.1 2004,/70/04 11:50:03 /
<Figure 14. Setting P System 3t%H HA[>
g Tool - GD13-ERDISet
File(F} Help(H}
= Setling 1 Easylogi 1 1 I splay ]
=] Systern  Protaction ]
HOC TOVGR1 10VER
[z
Function = Function Enabled o2 Function Enabled &
&
=5 (18 1ED) 40 A Curve Inverse - Mode 0T =
Buent ST | s il V i et Y
i n Time O e DT Time
Black 57 Tri BLK | (u B 3 ooy ) {0.05~30,00) AL ol
? RDR (U. 05[%8.00) (ET Sec Ewent Enabled et
| Function Enabled j' Event Enabled - Block B8 Inst ELK -
Picku o
{0525 L.t A Block SIGTBLK =]
Slopel m s
{5100 = %
TOVGR2 COLD LOAD
Slape? %
(20~200 ETSton [Enabled = Sty Disabled — =]
ee Paint - E————1
(5 0--100,03 B Inverse - Mode Cur -
Harm Restrain  |end+5th % Picku
[ Level [
(5~60 i i (0,05~2 507 0.05 2
2]r|d Harnuwmc s % e
¢ ’ (0,05~ 16,00 Lz CR{52b) Con '
e | DT T OF TimaDI
= ime B ima o
{0, 05~30, 00 ' Sec || cnonmy L e
Event jEnah\ed v] .
— RS TTirmeD! [ —
S Event Enabled £0- 10005 12 1] Sec
Hip v]
ek Block [CoFF =] Event [Oisabled =]
Feady ; Connected:COM1. 19200081 |2004,/10/04 11:50:23 o
<Figure 15. Setting P Protection 3t HA|>
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7.1.2 Easy Logic 3™

Easy Logic 3tHUAE 22 MO R & L5 ZEH 2t ANFAE
AA=rs8H 282 = UAsLICh 5ol s 5880 12)42 &8 882 PC
Tools SoiA2 & JtsotE22 AIE 28S =0l =X =0 £35tAlD|
Br&LICH

Easy Logic2 21JH2l Graphic ObjectE HMSot0H, 2 Objecte] HE=S Sof
c

Sequence Logic2 —“&Gt] O0lE GDI3-EROI0 ME0HM Ht2 2Hge = QU
S JUSLICH

=2 =2
HEs = 08 =& UCH, 2= &Y UHEsS =g = UsLICH okl g
HEIIE Soll UploadE & B=R0= Easy Logic 222 HAIEZX £SLICH

Ol0il CHet AtAlst LHEZ2 Table 131

=

Table 145 & ZX0HAID| BHELILCH.

B Setting Tool - GD13-ERD1 Set

File(E} Help(H)

Easylogic l ] ] ]

[ | 8§

N
b

i

<M % = R
O i T = 1 - W~ i w T

8 =

Feady Connected:COMT,19200,M,8,1 2004/10/05 15:46:13

<Figure 16. Easy Logic 32 HAl>
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Easy LogicOl Al XM306t=

IO

Graphic Object2| LHE2 Ot &ZSLICH

—

Pointer (| ™ ) 2t2f9] ObjectE HE8Y == U= JIs
Linker () 2t2t9| ObjectE HZE % Y= JIs
Contact In (&) g 83

Contact Out (=) £ 88

Link In (#2) : A2 CI2 Object 2t9 A& e
Link Out (2) : N2 T2 Object 2t A ==
AND (D) . AND Gate

OR (1) : OR Gate

NAND (B*) : NAND Gate

NOR (I®) : NOR Gate

NOT () : NOT Gate

Port (=) : Condition &=. Table 2. Condition &= &=X
Latch (1) : Latch Gate

ON DLY Timer (E) |:

=c|82Z 12 1S Time Delay Gate

OFF DLY Timer (&)

=c| B2 02 [H2 Time Delay Gate

PULSE Timer (M)

. =2l82Z 00lA 12 Transition& 2| Time Delay Gate

Text (A) =& g8 Jls

Box (L) A2t S (Rectangle) 18 &8 J|s
Line () : &(Line) 118 238 Jls

Horizon (k) :180° Y& ME Jls

Size (1) 3H 301 88 JIs

<Table 16. Easy Logic Object Menus>

Easy Logic 220l Graphic ObjectOl OtSA EQIHE JHHIEEHE 2122 Object
0lSS HEAIELICH
Easy LogicOlA Sequence 7&AS & AEHHAM Save(E)ES 29 *pp M2
MESHD, SAs AHE X2 £26tD A9H Prin(E)2 S2W =LICH
T/S2 28 H&EO0| HIE s R4 s&E i =285 = HE =0 Easy Logic
AH0 2ol 2ol Sel&= Gt SLICH
UM OtRAE 080t Contact Out (&)= 2% O0t2A Z0 + HEAIDt
M2ALICH
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rlI
[I}]
I
it
02
o
<
0z
i
[

Ol &EHOIA Edit StH2=2 JIHIE OISAE S2H 1

Ct. Contact Out( =)= =& HEH0UA Edit StH0N =28 XA 18 =5 8F

= AL

Select Contact Out

I~ [ContOut#l QK |
[ Uge Event Cancel

4%

Ol tHNAN OIR2AZ B3 €2 HES =28 18HUA 12810HX2 S0t

L& LICH

Ol Bis= &3 IFQ HSE 20|60, 2 =2 IS ASoted 282
S ERGHAISH ELICH

1S 20l U}_= “Cont Out#l”2 181 = F&FH OtOICIE 201 LICH

=g E&2 0l0ILI= ¥&d Jtsot B+ef OFOICIE B&oted™, < Ot0ICIE
X< Jsct= OIOICIE YgotAlE L

OLOICI &2 ASCH 2AtZ 120K &3 JbsEHLIt

el OOl [}A= Use Event= & HEHO 28 Event &2 S HAEI| Event
JIS0 EAIE QX OIHXIE Hdest= = LICH

OtF Event JIS2 oted™ U2 AX0 MIE StAIH ELICH

HOIDEXIOL T/S2 28 HE S MEE = U= &HI AL

=)
0
|-
i
=
0

ot Port(=)E =&SLICH
JHd® Contact Out( =)= =& AW OI&IHXNZ OtRA S0l + A AL
Ct. Ol &EHOIAM OIRAE Edit 2tH2Z Olsst U8 =29 Port(=) 1JHIt

AH 2

2 LT

Port((=)E =2 &Hi0A Edit 2HUH S2H FXLH L OFF2l ConditionOl

~
wW
=
(<o)
0¥
HI
P
~
M
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A LICH

lr
o
=y
i
i
°
o
2'-|_|
0f
[0
-
il
10
=)
ol
i
S
o
=)
-
0
Hy
)—U
o

=
_
0
o
o
uy
I
Qi
e

Ol 3tHOA OFSAZ L OFF €2 HHES =29 Condition &=0] HAIELICH
H& s 242 SH0 28t Condition2 RDR OP OROI/2Z RDR OP ORE
HEGIAILD “OK” HHES 2 AIE FLICHL

_

OlMI= 2JH2l ObjectE AZAAF= L otH ELICH

Ol AZ 0I250 Linker( *)2 S2AI8 OF2f 121 20| ZAl ELICH

X Jt200 Jtd 2t TOs
AX Jt2d 2 JFEIEA OFRA

2
40
>
o=
rm
nio

Ol &EHOIA OIRAE Ttet Ul
E SEH0lA EHOHE mtet Ul

[
S Object)t HAZELICHL
0

(o=
rm
jo
=
2

ROR OF OR (3 E] Cont Outiz

ORI BlE s 240 S&HE M T/S2 £ 8801 E=EH ot= Easy

Logic €& LICtH
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Ol Ml Easy Logic &80 25222 HHEI|0l Download2t AlZ|H & LICH
HEII0l DownloadS &ted OFRAZR Download#3)E 28 ELICH
8 Ofefiet 22 stH0l LhsSLIC

Select.... E

Settings

[v Protection

[ Easylogic

4 J10lA Easy Logic & &2 Downloaddl)| HE0 “System Setup”t “Protection”
o M= SU0HL2 Easy LogicHlCt MIAE &t Ct& “OK” HEZ = AH ELICL
H&EII HMCHEZ Downloadlt EU2H “Download OK!” 2t= OHIAIXI FOI
SLICH

[on

Object S0Al ON DLY Timer(2)2f OFF DLY Timer(3), PULSE Timer( [T)0il
2ol dga SeldsLIth
ON DLY Timer(Ed)= Timer £22 S0 2= 20| =2/H822 10/H &ZFs&t
Delay Al2t2+2 XIHASLIC

OFOF Delay AlZ2tE2 122 AASIL], Timer2 &&= =2| 80| 0.8%

o0
O
S
HU

[
r

SOt 30| HEHCOZ =2|H2Z 10/0{0F2t &FSH Delay
r
OFF DLY Timer(Ed)= ON DLY Timer2 BIUIZ2 &0 =2/&82=2 00/H

PULSE Timer([@)= 20| =2/&82&2 00lM 1& Transition2 [ &&St Delay
Al2tOEE X &L CH.

£ A9 =H A2 =FGL A2 e OFF DLY Timer(EHE 0/256HH
HelgLith
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Ot JJE=2 HIS RAZ SHots T/S2 28 EF2 S AA2=s 122

DelayGte= Easy Logic

ROROPOR —= L =
100=

1 Logic ChPE

Z Cont Outiz

oo

<Table 2. Condition & S>3} <Table 13. Logic Component =
H Al>, <Table 14. Easy Logic Operator>2| LH&E =&E0
ANESHAIDI0 Hed=S0l 8= A LICh

Oteh &S GDI3-ER012] =J| Easy Logic

Operator & &3
= XIGtAI™H Easy Logic

()}
=

23S UEHH LI

B! Setting Tool - GD13-ERD] Set

File(Ey  Help(H)
Easyvlogic l ; avef I
& vLog | | l
R
(= 4
HOC OF OR — 1 a
=4 87 Trip TOVGR1 OF 59.GT OF
RODR OF OR —
| =
10
TOVGR2 OP 59 GA CP
& A 1: Loie CMP#1
#|8, 11
SYSTEM ERR System Error
; o IOWVGR OF — 2 .
58 Trip 12
AR TovVeR1 OF PROT OF OR Pratect OP
C=
& 2: Logic CMP#2
? > e
bo SaPstELI 2
= e ;
58 GT BLK
sl
HOC 0P & — 5
BEETD. PROTOPOR |-—|
[Crorors }— -
4
Trig Imput —
3: Logic CMPE3
A B : Fault Record
HOCORE  |— . 5
O ST OPE Remote Reset
RDROF B —
-
Ak 4 Logic CMPE4
& HOC O C — 7
§7OPC
[rorore }—
5 Logic CMPES
IOWGR OF 2 59 Inst OP
3
b4
Fieady Connected: COMT, 1520045 1 2004,/ 10/04 11:51:00

<Figure 17. Easy Logic £J| && 3tHH>
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7.1.3 Event 3}

Event 3HH 0l A

ARE 2 UAsU

M&EE Event J|SS &0, MN&

w

4 on HEE JI=2

[mi

In

Upload(FF)E S22 AXIIQ Hl gd HI22(EEPROM)N MEEO Us
Event JI2S2 JIMtA SN HEAIGHD, 0 AEHOIA Save(EH)ES S22 Event
JEs *wxt EE HEELILCH

Event J|& HEAIHA =Xt 2 A

J

== X229 Event JIELLICI

o

“ Event Data Clear ” HEZ 29 H&EI|IN HEZNH U=s Event JISS AHA

grLICh.

Setting Tool - GD13-ER0I Set

File(E} HelpiH)
- t Ewvent l f I i ]
(=]
MNurmber of available events : Event Data CLEAR
&
¥ Mum | Tima | Event -
1 2004/06/12 15:50:28, 346 Prot Relse-ROR (&7 /) ™
Wila = 1604 W1IB = 0004 W1lC= 0004
W24 = 2494 WZIB = 0004 WeIC = 0004
i W3la= 0004 W3IB = 0004 W3IC= 0004
17 ld& = 0934 B = 0004 1dC = 0004
Ik = 2004 B = 0004 I\ = 0004
Yno = 000
2 2004/06/12 15:50:28,525 Prot Pkp -RDR {4/ /)
7 WilA = 1,494 W18 = 0004 W1lC = 0004
W24 = 2604 WZIB = 0004 WeIlC= 0004
W3la= 0004 W3IB = 0004 W3IC= 0004
ld& = 1,004 B = 0004 1dC = 0004
Ik = 1,994 B = 0004 W2 = 0004
Yoo = 000
3 2004406412 15:50:28,525 Prot Op -RDR (&7 /)
Wila = 1,494 W1 I8 = 0004 WilC = 0,004
W24 = 2604 WZIB = 0004 WelC = 0004
W3la= 0004 W3IB= 0004 W3IC= 0004
ld& = 1,004 1B = 0004 1dC = 0004
Ik = 1,994 IrB = 0004 I\ = 0,004
Yoo = 000
4 2004/06/12 15:50:28,528 Prot Relse-ROR (A7 /
WilA = 1,494 W1 1B = 0004 WilC = 0004
W2 1A= 2604 WZIB = 0004 WelC= 0004
W3la= 0004 W3IB= 0004 W3IC= 0004
ld& = 1,004 B = 0004 1dC = 0004
Ik = 1,934 IrB = 0004 [\ = 0004
Yoo = 0,00y
[ 2004/06/12 15:50:28, 654 Prot Pkp -RDR {4/ /)
W1lA = 1,494 W18 = 0004 W1IC = 0,004
W2 1A= 2494 WZIB = 0004 WeIC = 0,004
W3la= 0004 W3I8= 0004 W3IC= 0004
ld& = 1,004 B = 0,004 1dC = 0004
Ik = 1,994 B = 0004 W2 = 0004
Yoo = 000
[ 2004/06/12 15:60:28, 654 Prot Op  -ADR Vi)
Wila= 1494 WI1IB = 0004 W1IC= 0004
W2 1A= 2494 WEZIB= 0004 W2IC = 0,004
W3la= 0004 W3IB= 0004 W3IC= 0004 7
IA M - 1A 14R - nnons 1dAr - nnna
Feady Connected:COMI, 19200,1.8.1 |2004/10/04 11:54:23

<Figure 18. Event 3tH HAl>
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7.1.4 Waveform 3™

Waveform 332
IIe GIoOIEHE 2
Upload(49)2 S22 ME= Mo s =

Comtrade I} EAlCZ HEGI0 H&EELIC
Comtrade U2 *cfg MAD *dat A2 PATSH, 0 291K IYS =HEX
Z LICH

“ Waveform Clear » HEZ2 SE2HH HAEI|INH MEZH Us AMLD OIE JIE2

At HIELIC.

2 Setting Tool - GD13-ERDI Set

File(E} HelpiH)
Hin Waweform ] i ]

&
Total Waveform Counter
@ i

| I Mum [ Trigger Time | Trigger Source | Taotal Sample Mum
£ 1 2004/06/12 15:22:31, 726 Logic CMP#9 3200

2 2004406412 15:22:11,290 Logic CMP#9 3200

o | [ 3 200406412 15:08:16,551 Logic CMP#9 3200
i 4 2004406412 15:07:59,589 Logic CMP#9 3200
17 5 2004406412 15:07:56, 432 Logic CMP#9 3200

= i 2004406412 15:07:26, 864 Logic CMP#9 3200

7 2004/06/12 15:07:24, 708 Logic CMP#3 3200

?
Feady . Connected COMT, 19200,1,8.1 [2004/10/04 11:55:03

<Figure 19. Waveform 3t HAl>
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7.1.5 Display 3™

Display atH2 H&EI|2| 2& &EHE ZAIELICH
A

2 Ei(Status)atH2 =2 FEE0 UL, HEII

Display StHZ2 H =(Measure)atH 0 &
oF HAE MEHUHAE EAl W20l =22 HAELICH

7.1.5.1 H=(Measure) 3tH HA|

H=(Measure) 2HHUNAE 2 HFEHS HFYA HYS HACH 2o 8F &,
2 JX 87 42,5 A dF d5, S8 g SH EAIgLC

File(E) HelpiH)
] EasiLogi 1 1 F Dieplay
i 1 status |
:
| Current
A B G
&
Winding 1 | 00z 0,0 [ 20T [ il [ki]
Winding 2 | T 0 2 1802 ‘ T | EE TR [k&]
: Winding 3 00 201 DO 2] 00 20, kAl
i g | \ |
= ~Compensated Current
? & B C
Winding 1 [ z@zioe | T | SRR [4]
Winding 2 [ G IRz | i} | T2 ol [a]
Winding 3 [ ] [ 00= | [&]
& B &
Differantial Current | [ | [&]
Restraint Current | [ K | il [A]
2nd Harmonic Differential Current | [ | [4]
5th Harmonic Differential Current [ [ [ [&]
Winding 1 [ki] iinding 2 [kW] Winding 3 [kV] M [W]
Yoltage | [ | |
Ready . Connected:COR1,19200,1,8,1 |2004/10/04 11:56:34

<Figure 20. Display P Measure 2t HA[>
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7.1.5.2 AEH(Status) SH HA|

&fEi(Status) SAHUMA= HEII2 28 dE i 23 JIs2 s o, =4

88 ot S= BEAELICL

! Setting Tool - GD13-ERDI Set

File(F) Help(H)
it } } f Display
Measun
I
e | Diagnosis Contact In Contact Out Lagic Cornponent
&l Systemn Error (-]
i Systern Warn - 1 & 1 @& 1 & 11 & 3B &
DC Power Fail & 2 B 2 & 2 & 18 & 3H#N &
Mermary Fail &
: Setting Fall S s 3 @ 3 8 198 % s
#h | DSP Fail & 4 @ 4 B 4 & 20 & B s
= | A/D Converter Fail @ 5 B 5 & 5 8 2 & 3 s
Al Circuit Fail &
? DI Circuit Fail @ L B T SR
- DO Circuit Fall @ 1 B T & 23 & ¥ s
- Protection Component 5 @ 8 @ A 0 %
Pickup ~ OP i @ 9 8 H & 4 »
HOC & - 10 s 0 & 2 & € 5
e @ I e & 4 8
HOC C &
ROR A 5 e 12 % 12 & 280 & 4 5
ROR B G & 13 & 29 & 4 5
ROR C (el @& 4 5 50 & 4 3
10%GR & &
TOVGRI & 5 5 & 31 & 4 5
TOVGERZ @ & 6 & 32 & 8B 5
COLD LOAD @ &
Annunciator Reset
Ready Connected:COMT, 19200.N 8.1 2004/10/04 12:03:34

<Figure 21. Display P Status St HAl>
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7.2 Waveform Evaluation Tool ( GD13-ER0O1Eval )

Waveform Evaluation T2 &2 Setting ToolS

0
s ol=Zol At OFE DataE Graphicalot Al 3tH2
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[
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02
0z
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Q
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s
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s
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i
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HT
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=
=
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239 200° [a]

=
|

m

[ 1mcamee 1A

1,76 2121,2° [A]

=
5
=3
= feai
ra
|

A m | 088085 [A]
| nozB2le 4]
171423030°  [A]

= [ 117
=
2,
= o | @
o

|

000 £26.8° [&]

=
|

| noocemoe  ral

m | 000c27z0 LA

117 [

Time
T I—SEﬁ [msec ]
[ T2 | 2544 [ msec ]
i J -
=H| File Marme : faultl, Trigger Time : 2004/4/19 10:R7:3, 927000

V

<Figure 22. Waveform Evaluation Tool 3t Al
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7.2.1 Menu &Y

F4 Tz )82 342 Pull Down Menu2t 13742 W2 A& OL0I2Z JtX LD
USLILCH
392 Pull Down Menu= < File(F) >, < Option(O) >, < Help(H) >010H, 0IIE

OIRAZ =28 24249 MNF &=501 sH&0 LIEHELICH

OteHel H= 2 Menu2 JlsS &£Hs AL LICH

e Program Menu

. GDI13-ER012] RS-232C SHEEZRH Upload=
= Open L

COMTRADE(*.dat) IMIYS ¢

COMTRADE It 0l M&= Wte & |RMIF 20X ol=

mes d4 ol

x1 Graph

o M2 Mo DEINI~ISEINE HAGHH AFZXHOIH
FFil Harmonic List
S0 ST
First mao 2oz 0=
=] Double Left | 88X 20l= 3HIAD|CIE 2AZO 2 0|SELICH
M _ _ _
o Left ST 53O BIpIE 210z O|SELICH
‘E’ Right S 20ls 3BI|0E QE%o2 0|SELICH
[ Double Rightl 31X 3813 J|o| BiptE e==0z /=& LIC
End mao DIXSte2 0|=&HL|cH
In S =50 BEHSLICH
Z
8 = out MES =A510] BEQSLICH
M
E All IS & s ®2 20iSLCH
Exit(X) T2 )8sE &8 gLt

<Table 17. Waveform Evaluation Tool Program Menus>
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7.2.2 Graph

COMTRADEN M&= WHUHAN FMIt 26t

I =
sz 2% 2L HES OI8SdA dE/GHME & = UASLICH

rr
E_I
og!
i

0
I
|0
HU
[l
1

°
i

Graphic Select.. EJ
Analog Signal
Winding 1 — Winding 2 Winding 3 “oltage — Select Option
oA Wola I i W Al Select
I 1B W 1B W 1B v W v inding 1
W I W 1C W 1T v Winding 2
v Wiinding 3
& Primmary &+ Secondary v “oltage
Digital Signal
[ Protection | Contact In [ Contact Qut
WIHOC OF & [Ww]Cont In#l [Ww]Cont Out#l
HOC OF B [Ww]Cont In#2 ont Out#z
HOC OF C [w]Cont In#3 ont Out#3
RODR OF & [w]Cont Indd ont Out#d
w ROR OF B W] Cont In#s W] Cont Dut#s
WRDR OF C W] ont Dutdh
WIRDR PEP A ] Cont DutdT
wIRDFR PKFP B [ Cont Dutds
WIRDR PP C I Cont Dutds
QYGR OP ont Out#10
QvGH PEP ont Outd#ll
TOWGER1 OP WCont Ouk#l2
W TOWGERT PKP
W TOWGERZ OF
W TOWGERZ PKP
WCOLD LOAD O
WCOLD LOAD PEP
None | A Mone | &l | None all
(018 I Cancel |

<Figure 23. Waveform Graph 3t2% HA[>

7.2.3 Harmonic List

WA AIEXE Eote X0 OtsA 25 HES w28 M2 ()0l
JHAXIH A&0l XAlstes A& dF/&9
Ol A 20 sLICH

Harmonic List

D I T O I B = L O N e N e e =
WOGTIA mion 000 000 OO0 000 000 000 000 000 OO0 OO0 000 000 00 i
WDG 1B 0o0 000 000 000 000 000 000 000 000 000 000 000 000 000 ;00
WDG1.IC no0 000 000 000 000 000 000 000 000 000 000 000 000 000 ;00
WDGZI4 onoD 000 000 000 000 000 000 000 000 000 OO0 000 000 00) oo
WDGZ_IE o000 000 000 G000 000 000 000 000 000 000 000 OO0 000 000 oo
WDGZ.IC lno0 oo0 000 000 000 000 000 000 000 000 OO0 000 000 000 ;00
WDGIIA 000 000 000 OO0 000 000 000 000 OO0 000 000 0Oo0 000 000 000
WDGIIB OO0 000 000 OO0 OO0 000 000 000 OO0 000 000 000 000 000 000
WDEIIC 0ol 000 000 000 000 000 000 000 o000 000 000 000 0ol o000 00

<Figure 24. Harmonic List 3t® I A[>

83 / 109 28 &I = A 3 A



Digital 3-phase Ratio Differential With Ground Overvoltage Relay (GD13-ER01) Manual

£& 1. 2/& ¥ Xl ( Dimensioned Drawings )

@] = H&EIIS Panel Cutting Xl== HX& HIEXsS HEII(GCPF-)2 =<

168 18
,jij?zi-ms
@ - ) <t
'a 1 ™ | 5
@ [
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| vy
ANy ! / N y.
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24 1 Py o
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<2 % 1. Dimension>
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£& 2. WZ Block Diagram ( Intermal Block Diagram )

— T P T — —.I- 50
i - I
1] s :1 ;: [:] Filter S/H }(V 51
? 4 :|: 52
8| Fiter |- S UKD ceeron | | ST AV
EEd 5
4|1 _| &
5 (7 ‘ Filter — S/H f}n/ 55
g % :é g:r.] Flash ROM § &V >
7 Filter — S/H |
; [2A :i gz [J }W 57
817 I —
9|7 Filter [ SIH— o0 T o— (31
10 } \za:i ;: U & Micro-Processor = 32
O
11 ‘ jtﬂ Filter 1 SH[— e | gi
2C P
o . 1 s
13 ‘ ‘ :i g: EI Filter — S/H— O— (37
3 5 0 38
14 o | [ o— |10
157 Filter — S/H -3 I
|38 :i E{: E] =) b
16 [ 0 o} 41
70 Filter — S/H g O— |42
| l3c :% 3: E] T ) 0 44
184 : S | |lo—o—+Jus
19 | meg BIE] Filter SHH 39
2|4 ﬁ 4
211 : Filter 1 S/H 50— |4
" é 19
22 1—33 ' E;_g 47
‘ RS 485 ol
G 3
58 -‘— gower H i = S0 L] ’ L]
60 [4+— Supoly I
L = T - RN () NN P I ]
L&
24, 62 23 57 5 61 RS232C (HU1R)
<2 % 2. Intermal Block Diagram>
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& 3. 22 Z4&&% ( External Connection )

CONNECTION DIAGRAM
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& ( Characteristic Curve )

[Ar
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Appendix A.

HIE& &3t Al Setting gt

S B

o

Setting| 1.

(SET) | System

e

1 1. FREQ 60Hz
2. TYPE Y-Y
Transformer 3 WI-W2-PH | 0°
4. W1-W3-PH
1. N-VOLT 154kV
2. 2. R-LOAD 60MVA
Windingl 3. CT-Ratio 400 : 5
4. Ground YES
1. N-VOLT 22.9kV
3. 2. R-LOAD 60MVA
Winding2 3. CT-Ratio 2000 : 5
4. Ground YES
1. N-VOLT
4. 2. R-LOAD
Winding3 3. CT-Ratio
4. Ground
1. P-PT-SRC W2LL
5. PT 2. P-PT-Ratio 110V
3. G-PT-Ratio | 190V
6. RTC PC A2t
7 1. TYPE 8x100
Waveform | 2- TPOS 50%
Record 3. TSRC Fault Record
1. SLV_ADDR | 1
8. COM 2. BPS 9600
3. PROTOCOL | ModBus
1. TX DELAY | Oms
2. L CFM Never
3. L RETRY |0
9. DNP 4. L TO Ims
5. SBO_TO Ims
6. TIME INT | Oms
7. COLD_RST | Disabled
10.
Password 0000
11.
Ammn. Reset 1. SRC Remote Reset
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by

e

Setting
(SET)

2.

Protection

1. Function Enabled
L HOC 2. Pick-Up 40A
3. Event Enabled
4. Blocking 87 Trip BLK
1. Function Enabled
2. Pick-Up 0.8A
3. Slopel 35%
4. Slope2 145%
> RDR 5. Knee Point | 45.0A
6. Harm Res 2nd+5th
7. 2nd Harm 15.0%
8. 5th Harm 15.0%
9. Event Enabled
10. Blocking 87 Trip BLK
1. Function Enabled
2. Mode DT
3. Pick-Up 120V
3. IOVGR -
4. DT Time 0.05Sec
5. Event Enabled
6. Blocking 59 Inst BLK
1. Function Enabled
2. Mode Inverse
4 3. Pick-Up 70V
TOVGRI | D.T Tlm,e
5. Time Dial 0.65
6. Event Enabled
7. Blocking 59 GT BLK
1. Function Enabled
2. Mode Inverse
s 3. Pick-Up 15V
TOVGR2 i D,T Tlm,e
5. Time Dial 4.25
6. Event Enabled
7. Blocking L-OFF
1. Function Disabled
2. Mode CB
6. 3. Level
Cold Load| 4. 52B-Con Cont IN #l
Pick-Up 5. OP-DLY 0Sec
6. RST-DLY 0Sec
7. Event Disabled
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o M B

2

Setting
(SET)

3.
Easy Logic

1. Function | Enabled
#1 2. Event Enabled
3. ID 87 Trip BLK
1. Function | Enabled
#2 2. Event Enabled
3. ID 59 Inst BLK
1. Contact 1. Function | Enabled
#3 2. Event Enabled
Input 3. ID 59 GT BLK
1. Function | Enabled
# 4 2. Event Enabled
3. 1D Trig Input
1. Function | Enabled
#5 2. Event Enabled
3. ID Remote Reset
1. Function | Enabled
41 2. Event Enabled
3. ID 87 Trip
4. CON Logic CMP #01
1. Function | Enabled
4o 2. Event Enabled
3. ID 59 Trip
4. CON Logic CMP #02
1. Function | Enabled
43 2. Event Enabled
3. ID HOC OP
4. CON HOC OP OR
1. Function | Enabled
44 2. Event Enabled
3. ID RDR OP
4. CON RDR OP OR
1. Function | Enabled
2. Contact 4 s 2. Event Enabled
Output 3. ID 87 OP A
4. CON Logic CMP #03
1. Function | Enabled
4 6 2. Event Enabled
3. ID 87 OP B
4. CON Logic CMP #04
1. Function | Enabled
4 7 2. Event Enabled
3. ID 87 OP C
4. CON Logic CMP #05
1. Function | Enabled
4 g 2. Event Enabled
3. 1D 59 Inst OP
4. CON IOVGR OP
1. Function | Enabled
49 2. Event Enabled
3. ID 59 GT OP
4. CON TOVGR1 OP
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o M B

2

Setting
(SET)

3.
Easy Logic

1. Function | Enabled
410 2. Event Enabled
3. ID 59 GA OP
4. CON TOVGR2 OP
1. Function | Enabled
2. Contact 2. Event Enabled
# 11
Output 3. ID System Error
4. CON SYSTEM ERR
1. Function | Enabled
412 2. Event Enabled
3. ID Protect OP
4. CON PROT OP OR
1. Function | Enabled
2. Event Enabled
41 3. ID Logic CMP #01
4. OPR OR2
5.IN 1 HOC OP OR
6. IN 2 RDR OP OR
1. Function | Enabled
2. Event Enabled
4 3. 1D Logic CMP #02
4. OPR OR2
5.IN 1 IOVGR OP
6. IN 2 TOVGRI1 OP
1. Function | Enabled
2. Event Enabled
43 3. ID Logic CMP #03
4. OPR OR2
5.IN 1 HOC OP A
6. IN 2 RDR OP A
1. Function | Enabled
3. Logic 2. Event Enabled
Component 4 4 3. ID LOgiC CMP #04
4. OPR OR2
5.IN 1 HOC OP B
6. IN 2 RDR OP B
1. Function | Enabled
2. Event Enabled
4 s 3. ID Logic CMP #05
4. OPR OR2
5.IN 1 HOC OP C
6. IN 2 RDR OP C
1. Function | Enabled
2. Event Enabled
46 3. ID Fault Record
4. OPR OR2
5.IN 1 PROT OP OR
6. IN 2 Trig Input
1. Function | Disabled
# 2. Event Disabled
7-48| 3. ID Logic CMP #06 ~ 48
4. OPR NOP
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Appendix B. HJ| 246 FF3H
iri i XX 2+ Ea
01| Wiring Diagram & Current Vector &8 2 (Lag) (AJ]E2
24 wi-w2 [ wi-w3
W1 W2 w3 lon logs | #1 | #2 | #3
AT a
oW- !
EXT * * 0j10]0
C/ c/ b
A a
T f 0 * olol|o
/ /
Y=y C c b
A b c
/[T “/ 180 + |180] 0| 0
C ; a
A a
I 04 30 * 30|00
i b
A
I 4 150 +~ 150l o | o
c/ 2
Y-D )
T b
‘VC 210 « |210l 0| 0O
c/ a
A
T a
l\/'b 330 * 330 0|0
C‘/ c
a
A /‘/
/T\ c 30 x 0 |330] 0
o/ Ne [T,
b
A
D-Y /T\ b 150 R 0 |210] o
& B e
a
A \
/(\ Y 210 . 0 [150| 0
o B é/
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- . SBak2t
01| Wiring Diagram & Current Vector HH 2 (Lag) (AJ| =2
24 Wi1-w2 | Wi1-W3
Wi w2 W3 —PH -PH #1 | #2 | #3
AN
D-Y /(\ b 330 * 03| 0
C B

O
i }
w
le]
j m
o
o
*
o
o
o

60 * 60 0| O

120 * 1200 0 | O

> <

180 * 1801 0 [ O

9]
j }
ss}

o

(@)
j )
@

b 300 * 3000 0 [ O

%4
b
A 240 * 240 0 | 0
a C
a,
1
a
!

0
>>>
—_—
m

a
- )T el ool
'Bc/ blc b

Y=Y

—
m
(9}
—_—
o
9}
\—,m
—
o
o
o
o
o
o
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Bt | Wiring Diagram & Current Vector X2 (Lag) (AEJ%F_;;#
24 W1-W2 | Wi-w3
W1 w2 W3 AP 1o0° | #1 | #2 | #3
A a
T ! b/J 150 |150(150| O
C/ c/ b @
A aT b
T VC 0 210 |210]210| 0
C/ c‘/ o| 2
A a
| ! 3
[\/,b 330 |330(330| 0
C c/ b| ©
AT b /C 3
Y-Y-D 04 30 30 |210| ©
c/ dl b
A b c
i
f | b 150 |150(330| 0
e L
5 - 180
AT e 2
yc 210 [210[ 30| 0
C/ al
AT b /vC .
l\/_b 330 |330|150| 0
C/ dl ¢
A 5 a
T 04 T 0 30| 0|30
/ b
C c b 30
A a b c
Y-D-Y f 54 ( 180 |30 o [210
b
C/ a
A & a
)T b/\] /|T 150 0 150| 0 |150
a
C o] b
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BAF

Wiring Diagram & Current Vetor &2 (Lag) (ADJIE2
==

He|

2 - -
“ w3 | WISW2 [ WIZWS | g | g2 | #3

150| 0 |330

>
—
A N
©
o
o
o
(&3]
o
co
o

210 210

210

‘3\
e
m
o YC’
&
o
Q
\—mvm
o
o
(=]
o

AT b C
Y-D-Y ¢ r 180 210( 0 [ 30
C/ B BV' (:1i
A
T a b ? 0 330 0 |[330
/'
o] B c b
5 330
!

30 30| 0|0

b c
b ( 180 |330| 0 |150
a
451
b

—_—

a

2 o = o
o o \

o

160 30| 0 |240

pu
A
A

- : 30
a b
Y-D-D T vd Vc 210 |30 0 |180
o/ B . a
AT a a
7 [\/b 330 | 30| 0 |60
c/ B g ¢
A’F 5 a
) u‘/\] c/L 150 30 [150| 0 [120
a

98 / 109

oy
HT
pal
o
M
>

ton



Digital 3-phase Ratio Differential With Ground Overvoltage Relay (GD13-ER01) Manual

AFIE
Bt | Wiring Diagram & Current Vector HH 2 (Lag) (AEJT—’;‘F
2 W1-W2 | W1-W3
Wi w2 W3 o 1503 | #1 | #2 | #3
AT C C
o] b/\] 150 |150| 0 | ©
C‘/ . a a
AT c i
o Vc 150 | 210 [150| o |300
C/ B & a
AT c 5
b‘/\]\ P/'b 330 |150| 0 |180
c/ B e ¢
AT b a
) VC c/[ 30 |210| 0 |180
c B| ¢ b
AT b C
yc b‘/\] 150 [210| 0 | 60
/ a a
B
y-D-D2 210
AT b b
o g @ .
AT b a
c l\/b 330 |210| 0 |240
/ aV c
C B
AT - a
Ve aﬂ 30 |330] 0 300
c/ | © 4
AT " c
/b bA/\]A 330 150 [330] 0 [180
c/ Bl © :
AT a b
[\/b ]Vc 210 |330] 0 |120
c B (] a
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HT
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o
M
>
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—yee B8
woty| Wiring Diagram & Current Vector &2 (Lag) (A I =24
2 W1-w2 | Wi-w3
W1 W2 w3 py lpy s | #1 | #2 | #3
AT a a
Y-D-D ) i\/b [\/,b 330 330 [330| 0| O
c c C
a a
A g i
/[\ c c 30 0 (330|330
o] B
L ° 1 30
A 5
/]\ c c 210 | 0 |330|150
o] B
o | o/
C C
A
/{\ b b 150 | 0 [210]210
G B X \
a a
150
X C a\
/]\ b b 330 | 0 |210] 30
C B "
D-Y-Y 5 4
2 /
/]\ clc 30 0 [150|330
Cc 8 & /
b
b b 210
AN
ﬂ\ / c c 210 | 0 |150(150
R aH/ a¥/
A | N\ d
/]\ o |b 150 | 0 | 30210
c B 5
a
330
% A b
/I\ b b 330 | 0 |30]30
c B
a
A / c a
D-Y-D /]\ c \7 30 60 | 0 [330[300
c B
b
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#2 | #3

30 | 240

150 | 300
30

150 0
150 (120

#1

0 |330(120

0 |210] O

0 |210]|240
0 |210(180
0 |210]| 60

0
0
0
0

-PH

240

120
180
300
60
240
120

—PH

W1-W2 | Wi-W3

150
210
330

W3

b
a/\c

b

w2

j

b
(o] a
c \7‘

)
/

W1

A

Wiring Diagram & Current Vector

|

A

Cﬂ\B

24

He|
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— EA
wopy| Wiring Diagram & Current Vector 382 (Lag) (A J|=2)
2 A o =
26wy w2 wa | WIDWZ [ WIZWS | g1 | w2 | 48
a
A \ b c
/I\ b \V‘ 180 | 0 |30 180
c o v
D-Y-D : 330
~ \ a b
/I\ b v 300 | 0 |30]60
c B Y
Cc
a
A a i
/T\ /T\ c 30 0| 0 |300
C B c b
b
c
A a
/T\ /(\ b 150 | 0| 0 [210
& B c b N
a
0
A a R
/[\ /(\ c 210 | 0 | 0 [150
C B c b
a¥/
A a a\
/T\ /T\ 330 | 0] 0|30
C B c b
c
D-D-Y -
A Co g0 /
/f\ & 30 | 0 |330|330
C B
b
- 60
A & &
/R \?‘ 210 | 0 |330{150
C B
a¥/
Cc
A
/T\ A b 150 | o |210|210
C B b a \
a
120
A "\
A A 330 | 0 |210] 30
C B b a
c
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160
0

#2 | #3
30 [ 330

150|210
30

160 | 30

60 | 60

1201120 0
180180 O
240|240( O
300|300( O

0
0
0
0

#1

-PH
150
330

30
210
60
120
180

240
300

4 X 2

—PH

W1-W2 | Wi1-W3

(=}

A
%
A

b

a
a
a

w2

A A,
A A,
A, | A,

W1

Wiring Diagram & Current Vector
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T EREL
X X DF
01| Wiring Diagram & Current Vector 8 2(Lag) (AJ|=2t
24 - -
el w2 wa | WIDWZ [ WIZWS | g1 | w2 | 48
A C a a
/[\ \7 /[\ 0 |60]| 0]60
Cc B o b
A c a c a
/(\ \7 \f 60 60 [60| 0 0
C B
A c a b
/T\ \7 A 240 |240]180| ©
o] B a c
A a
/f\ A /[\ 0 |120]| 0 |120
c B b a c b
A c G
AT /AT A 120 | 120 [120] 0 | 10
Cc B b a b a
D-D-D
A c b &
/I\ /\ \l/ 180 [120] 0 |300
ct g | bFa Y
A b c a
/f\ \V /{\ 0 |180] 0 [180
c B a o b
A b c ¢
A \V’ /\ 120 |120|300| ©
6 B 4 b Na
180
A b c b c
/I\ \V‘ \%V 180 | 0 [180[180
C B a
A b c a b
VAN \N% L7y 300 [300[120| 0
C B a i
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— EPAEL
N X Ik
01| Wiring Diagram & Current Vector &8 2(Lag) (AJ|=2t
2 3 -
- W1 w2 wa | WISW2 [WIZWS | 4y | 32 | #3
A b a
/T\ /\ /{\ 0 |240| 0 |240
G B a c c b
A b & 5
/T\ ‘/\ 240 60 |240| 0 [180
Cc B a c
A b b
D-D-D /I\ /\ A 240 [240| 0 | ©
C B a c a c
A a b a
/[\ \/ /(\ 0 |300| 0 |300
C B C c b
300
A a b b c
/T\ v \J/ 180 |300| 0 [120
C B c a
JIE . * olo]o
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: = X
Appendix C. S& &7 SHA * . M AR
& Xl : Ground - YES
HIEXl : Ground - NO
S42t ) H & X S X
Ia* =1a
. 2. 1. 1. . 2. 1. 1. . 2. 1. 1.
0° Is* =1IB IA* = —Ja——Ip——Ic IB*=—IB——Ic——Ia Ic* = —Ic—-—Ia——1IB
3 3 3 3 3 3 3 3 3
Ic* =Ic
30° Ia* = —iA—LiC IB* = LIB—LiA Ic* = LIC—LIB
oo, s, YERNE)
Ia* = —Ic
60° IB* = —Ia |IA*=——Jc+—Ja+—I8 IB*=— —Ia+—IB+—Ic Ic*=— —IB+—Ic+—Ia
3 3, 3 3 3
Ic* = —1Is
90° Ia* = LIB—LIC Ip* = LIC—LL\ c* = LIA—LIB
o B, YERNE
Ia* =1IB
. 2. . 1. . 2. . . . 2. . .
120° Is* =Ic Ia* = —IB——Ic——Ia IB* = —Ic——Ia——IB Ic* = —Ia—-—IB——IC
3 3 3, 3 3 3 3 3 3
Ic* =la
150° Ia* = LI.B—LL\ Ip* = LiC—LIB c* = —iA—LiC
YERNER TR EI Y]
IA* = —1Ia
. . . . 1. . . .o 1. . . 2. 1. 1.
180° Is* = —Is IA* == —Ja+—IB+—Ic IB* == —IB+—Ic+—Ia Ic* =- —Ic+—Ia+—IB
3 3 3 3 3 3 3 3 3
Ic* = —lIc
210° Ia* = iiC—LiA IB* = LiA—LiB Ic* = LiB——ic
oo B, s
Ia* =Ic
_ . 2. 1. . . 2. 1. . . 1. 1.
240° IB* =1a Ias*=—Ic—-—IA-—IB IB*=—IA-—IB——Ic Ic* =—IB——Ic—-—Ia
3 3 3 3 3 3 3 3 3
Ic* =18
270° Ia* = iiC—LiB IB* = LiA—LiC Ic* = LiB——iA
o B, s
Ia* = —IB
. . . 2. 1. 1. . 2. 1. 1. 2. 1. 1.
300° Is* = —Ic InV* == —IB+—Ic+—IA IB* == —Ic+—IA+—IB Ic* =- —Ia+—IB+—IC
3 3 3 3 3 3, 3 3 3
Ic* = —1Ia
330° [P UL M AL I SRS P AL LIS
YER R oA, YERNE)
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Appendix D. J|E2 EX& X S(GCPF-2SCD8)=
GD13-ER01Z WX Al & 28 L O At

~
0
HT
=
~
r

& dXg 87AHEI| EEH

24 NESEA; M| e

HEEE

-Y-D =24 P88-7265

89.07

%Imp at MVA

X

712 Z13 723

1 Xt

1

4.95 8.3 2.6

Bl & Xl

—_—

MTR ZE35 (87)

Q
—
Uy
z

=N CTHl | TAP(A)

Slope

400/5 3.8

L

N | —
NN

GCPF-2SCDS8

> >

2000/5 5

40%

2) BX

& 87HEJI Tl Al GD13-ER012] @& H

(1) System

A)

B)

0)

Transformer

» Frequency : 60Hz
» Type : 2W-EXT

» WI1-W2 Phase : 0°
» WI1-W3 Phase : 0°

Winding1

» Nominal Voltage : 154 kV
» Rated Load : 60 MVA

» CT Ratio : 400 : 5

» Grounding : Yes

Winding2

» Nominal Voltage : 22.9 kV
» Rated Load : 60 MVA

» CT Ratio : 2000 : 5

» Grounding : Yes
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(2) Protection

A)

B)

HOC

» Function : Enabled
» Pickup : 40A

» Event : Enabled

» Block : L-OFF

RDR

» Function : Enabled
» Pickup : 0.8A

» Slopel : 35%

» Slope2 : 145%

» Knee Point : 45A

» Harm Restrain : 2nd
» 2nd Harmonic : 15%
» 5th Harmonic : 15%

» Event : Enabled
» Block : L-OFF

3) JI& S & & 59GA, 59GT HNI| 8 H
SHAI
_ Voltage | =& Time | =A| Tap
= Ryooq = Tap PTH]|
Lever | (%) (Cycle) V)
V)
Alarm | 59GA | GVGF-CD15 | 15 4.1 536 120 - 22.9kV/3
Trip | 59GT |GVG-CDI979| 70 0.6 115 150 120 190/3
4) ST 59GA, 59GT H&EI| Al Al GDI13-ER012] B3&H
SHAI
o _ Voltage | =& Time | = Al Tap
<= Ry% S A Tap PTH|
Lever (%) (Cycle) V)
V)
Alarm | 59GA | GD13-ERO01 15 4.25 536 120 - 22.9kV/3
Trip | 59GT | GD13-ERO01 70 0.65 115 150 120 190/3
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2 UM Al Hw O

syzMo

5) 8XIE 40% Slope 3482 CIXE

.

* ip—(is+it) *

Operating Current x I n .

12 13 14 15

11

10

ED AE
I — bl 1Pick-upXl & SHSE AMEE ALXE P AL
OPERATING CURVE Ir =P + 51

LT T T 2.Sipe2 £F0I ME M SHHISX(%)E R5Hs Al |

%R=[{S2xA-(S2xK-S1xK)}+A]x100%
3.Knee-point 01412 12| o) AMEF UHUM BRE SHUE B

DX B B B8 (Slope2) B RHE 4,
%S=[{AxB-(S1xK}+ (A-K)]x100%

4. &, A Knee-point Ol &0IM 22 2 ARER.
B : Knee—point Ol &0l A 228 219 o SEHI|(8).
K : Knee-point & & Xl.
P : Pick-up & XI.
S1: Slope1 dI.
S2 : Slope2 BI.

HOC Setting(40A)

Operating Area

= P e=rp SN o Slor
Slop2 Setting(145%)}—= S E 40% Slope

Non Operating Area

iééo-oc:: Setting(45A)

Pick—-up mm:_:ga.m\:_

[Slop1 Setting(35%) |

3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Restraint Current x I n.  * (ip+(is+it))/2 *
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