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Digital 3-Phase Ratio Differential Relay With Ground Overvoltage Relay (GD13-ER11) AtZfAf

HE 20| LMEHX 2= FXR0I0{0F SHCH
42 7 4
HHIIQ f42 HMAR, 24 HER F§F L HASF, DATA =& L AL ;I
E3LR 522 FHEMH 2 AHAHIIQ WS Block Diagrame [R& 2] 2 2 (.

(£ 1] AEIIY 2E

AC / DC 110 ~ 220VZ o0 H&IIQ AHIEAN =25 H2lls RE2
ORsEE 244/ 0fOF EES (PWR LED)J}

@ 244 g BHER= BX HAI|NA L= 88, MgsS MES Levell M52
HEt e HEGIEE 2AE00F 8HCH
FHR= MEXIE KeyPadE 0|825H0 2tetst 2oz 2t ZARE (8% &
HYE) =& & £ A0 Ot ot L&t LCDE St Xl &010| JisdHo] 0f
@ 33 % ot HEIIC 2E830lcts EEX HBO0l JtsSot¢OoF &tCt.
AR DANResE &, 238 M & 222449, 2 482 TAIZOOF ot0,
Cover& ZX| &) 2tHst Txoz 53 & £ e 2= 0/0F StCh.
Cot HE L MAZA =2 S 0l& AEHO CHEF EAIS Ot 20| StCt
Dataz=& % HA& == Filter, S/H(Sample & Holder), MUX, A/DZ1H{ H,
(4) DATA Digital Filter, Buffer ¥ =2 X 2l &XI(CPU), JIHEXI(RAM, ROM)S2 2
[e]

=<
=)

+dEH, 3%, 3y 3£ S 4S5 228 DataE =&, NEE = UCOt
m =

53, 2t 159l AlgorithmS &I Al 2+

=8 % Al o=z GAb B 2 QOI0IEID, MEY 4=
Hob 221 19 of 3252 50, 20 2SI FQ 20849 DC OffsetOll CHHO!
ZXNYUAS ZWGIA %D BRE =HES £ Q= REZ 8L
(5 sais Z22= TripE, Signal® & L Q8O PCY &S SMNS B £ Y=
=T S4l JISE2 AT 00t B
o) X KEY S HAIJ| RESET Key (Reset)
& Key (Setting), E Al Key (Display)
88 Key (—,<,1,1), &2l Key (Enter)
) T Al LED : CPU RUN (=48)
M2l On/Off AEH (4H)
HEDI| B OlA (R AH)
RDR Pick-Up (&4
OVGR Pick-Up (&A%
6) J| E}
© RDR S A, B, C (H4)
HOC SZ A, B, C (R &)
OVGR S #=Al, Al Tripg, StAl ZEE (M)

o 88 & TripE && (2a), Signal® & & (8a, 2¢)

@ HH&EA 23 : Configuration 54
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Digital 3-Phase Ratio Differential Relay With Ground Overvoltage Relay (GD13-ER11) AtZfAf

5 Jls ¥ &4
HEI = HYDQ A2t & S2HHS D& A D& MFE 050z Z2EE = JUNOF otH
81D 2X XIS NGR(Neutral Grounding Reactor)= 2358 £ QJAHOF 6tH HZSEAl JIs
EventI| = Jls, FaultdlF Jls, Al ZAl JIs, & J1s0l FE&D 2 )52 S5 Al
HAI J1S0] JA00F &L
51 3 A& bt J|s
[ 2] 25 AHAE Lt D|s E3E g2 € 4
28 24 3 94 £ = =] E——
== 50 / 60 Hz - -
Phase Compensation External, Internal
B 280 GHE A&t 2A A Y-Y, Y-D, D-Y, D-D
24 Y ALY M '
= = Y-Y-Y, Y-Y-D, Y-D-Y,
Chi Fal) Y-D-D, D-Y-Y, D-Y-D,
D-D-Y, D-D-D
M, 2, 3) 1x HA 0 ~ 330° 1 - 2X2F fIAX )
CHet I &Rt (30° step) 1 - 3X2t FIAX
0.01 ~ 600.00 kv
ASE(Q, 2, 3) 343 MY - -
=23 (0.01 kV Step)
SsE 2 3) B2 0.01 ~ 600.00 MVA ) )
(0.01 MVA Step)
. 5 ~ 10,000 : 5
AAE(1, 2, ’ - -
2 (1, 2, 3) CT Ratio 5 step)
Phase= Primary &2 & 0.01 ~ 600.00 kv - -
Phase= Secondary &= &2 50.0 ~ 250.0 V - -
Ground= Primary &3 & 0.01 ~ 600.00 kV - -
Ground= Secondary &= Mg 50.0 ~ 250.0 V - -
Measurement Primary / Secondary HE JIE &3 -
Reference Phase CURRENT / VOTLAGE ak JlE 48 -
ZEHI[ZF] 4 | 34




Digital 3-Phase Ratio Differential Relay With Ground Overvoltage Relay (GD13-ER11) AtZfAf

52 8% HI2 X3 HA Jls
Il R &, K AtD0 28 &, &8 dF79 X2 AN HMJ0l 28t Xk 872
HE2 238 &= U= HlE 8 Jis, A =2 87 L B X0 28 M2, 5050
9H Jls, H&EQ 280 G2 AL BE Jls, CTH X0 st CTH 28 Jls,
TA 4 Jls &2 AHIGHHOF otH =R JIs & & He= =3 20
[ 3] &2 g U3 HE 2429 & S4 € =8 84
s g d8 g S A2F E4|H 1
2= Al Mode Inst / DT
=X . “Inst &8 Al
oA Pick-Up 10 ~ 150A (1A step) 50 ms 0|3t -
(HOC) DT Time 0.04 ~ 60.00 Sec (0.01s Step)
Mode Inst / DT
Pick-Up 0.20 ~ 2.50A (0.01A step)
Slopl 5~ 100 % (1% ste
- p 6 (1% step)
Hl& Slop2 20 ~ 200 % (1% step)
xs . “Inst &8 Al
EPN Knee Point 5.0 ~ 100.0A (0.1A step) 50 ms 0|3} -
(RDR) | Restraint Harmonic None / 2nd / 5th / 2nd+5th
2nd Harmonic Level 5.0 ~ 40.0 % (0.1% step)
5th Harmonic Level 5.0 ~ 40.0 % (0.1% step)
DT Time 0.04 ~ 60.00 Sec (0.01s Step)
53 Xg HEY HAE Jls
eI 2X= NGRS 2358 &= UESE =Al & 8tAl & JIsS FHIctL, 8tAl &
JISOiME TripEdt 32222 AADNHOF ofMH, SR =& FEX 2 & Al
Sds g HE d8g = A0k StL
531 s&Xl ¥&
HEI= [E 4] TAl & BHAl S& FE BHRIE XD AEXIF I HE d8g
= A= ARO[ 0k StCH
ZEHI[ZF] 5 / 34



Digital 3-Phase Ratio Differential Relay With Ground Overvoltage Relay (GD13-ER11) AtZfAf

[Z 4] X& WA HE A9 S& E4 & X& He
S& A2 4
T g|sSX 72| s&AX ¥ Sl
=399 s 4
< 50ms =Al
5 ~ 160V
=A2A IOVGR
| (1V step) 0.04 ~ 60.00 sec. X 5HA|
(0.01 Sec. Step) -
Xt Al 0'1600; é?.OO - TripE BHStAl
YE | 5 ~ 160V (005 Step)
3 | hipg TOVGR1
24 oA (LVSteD) | 0.04 ~ 60.00 sec. | x4
(0.01 Sec. Step) -
SHA| 0.10 ~10.00 - AlarmZ BHSHA|
= 5 ~ 160V (0.05 Step)
Alarm& TOVGR2
oA (1V step) 004 - 60.00 sec. | oo
(0.01 Sec. Step) -

1 M
T=( (V)25—1 +0.35 )Xﬁ(sec)
®) StAl Alarm& S4& Z4
24.7 M
T=( (V)2'235—1 +4.15 )Xl—o(sec)
_Vi
OIIM V= Vs
Vi s HEI| e

t, ZetAl At Sd2 g2z S&H AZE 8E sttt
@) =Al =& AlZ2t2 50ms OlLH=Z =Z5H 0F StC.

4
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Digital 3-Phase Ratio Differential Relay With Ground Overvoltage Relay (GD13-ER11) AtZfAf

5.4 Cold Load Pick-Up 24 JIs

=2 IOt A0 A2

=
s M 242 MBE 0
£

Cold Load &&2 HE2 2 MJ0 2StHLE XD EF HF2E 018 = Ul
[EZ 5] Clod Load Pick-Up 242 S& 4 & X& He
s g g = H2F 42l = =
Mode Current /CB / Current+CB - Cold Load Pick-Up =% Mode
- Current Mode & & Al
Level 0.05 ~ 2.50A (0.05A step) = Xz Level
Cold
Load - CB Mode && Al
Pick-Up 52b AHEH Contact Input # 1 ~ 5 CB ARl QXA A
Operation Delay 0 ~ 1000sec (1sec step) S XA A2
Reset Delay 0 ~ 1000sec (1sec step) =7 KA A2
55 HE HA Jls
[£ 6] H= =HA
g = HE 9 =] ]
ALY 2aE2 D20 A ASX
01 - 250A - MR9| & H=E REF_PHSOH 2Jof 23
2 8% T 1) CURRENTY Z2 : 1348 AL NMFE J|EC=z & A=
(CT Ratio 5:52 [{) -
2) VOLTAGEZ 2 : PT Source(19,20)2 JIZ02 QA H=
- HEJI| U™ MFE CT HIZ sHatsh 1X M8
Jl2nr 8 3 ~ 300V HED| g M2 HHEZ HH Lo BHAHA
o MY 3 ~ 300V Nab &t
_ 2204 52T M8 AEX
25T HR - iy -
HED| = MRE CT HIZ &atst 1x 88
CT Ratio, 1D Z2& AL, SANMFIE S46
HBO ASXl, ®I& HA
SR RSE - :
AN X AT/ AT AU 0
HED g8 8RS HMXZ SdtE 8]
_ S 2/5XIe Xt MR
2/5Z= 10t _ _
- - AN DRI A BE [ 018
PSR
CHHD Y8 MFRE AHAMXIZ EtE dF
FS K=t
- . 2F AttH I M= o M2 AlST
E AA 1~3 JlE AHE HEA

7 1 34




Digital 3-Phase Ratio Differential Relay With Ground Overvoltage Relay (GD13-ER11) AtZfAf

56 Event J|& ¥

[E 7] Event J|2

g = =2 g
s = - Z|CH 1024000t K1 D1= -
Fols ~1ms S -
- BSHMRA Pick-up/Release/Operation
- EEYY/EY A Hat
KO1 & Error 24
- Setting H&
Event & &t= - System Power ON/OFF -
- Annunciator Reset
- Event Recording Data Clear
- Waveform Recording Data Clear
- Waveform Data Triggered/Captured
“Event 2 3=
ZA &3 -EBSAHE A Pick-up/Release/Operation Al 0l = -
IS ELNF/A MF/AHMEFING M) IS
CHIHE A0l AAEHetE DataR Al
o ol Xt -
Data A % HE | wpamez Mm ots
5.7 Waveform J|1§ 2 24 J|s
[Z 8] Fault DI
5 = W = gl
J= s~ CEFH0 T2 20 eNNK JI= -
Record Type
(Blockx Cycles) 6 x 210 )
Sampling - 32 Sample / Cycle -
Trigger Position - & Block2 0 ~ 99%ItAl 1% &2 A8 Jts -
25 HA 224 Pick-up/Release/Operation
Waveform 24 &2 | & /&2 AH B3t -
- AP RISH Error 2444
HAE 2P A Mz
A s M N& MY
Waveform HAl &= | && 25/ & -
-ESHA 24 Pickup, Operatlon AEN
g MF, M0 Oist R4, DX HEE HS
C MO A0 AAEHet: Datam Xl
Data R A & H& | *cfg, *dat L2 HE -
- Comtrade File Format X|&
AEEI|[F] I 34




Digital 3-Phase Ratio Differential Relay With Ground Overvoltage Relay (GD13-ER11) AtZfAf

58 S&l JIs
[ 9] S4 JIs
s =2 W = g
O SIX
RS-232C - 19200 bps -
- ModBus Protocol
SO0 /AXI(SA 57, 59, 612 S0 HAZSHH AIE)
-1 Channel
RS-485 -
- 9600 / 19200 / 38400 bps
- ModBus Protocol
5.9 &Al ZAl Jls
HEI| = &AM EXILHS HWE XSS O|A0 £Me AL [E 10] U 22 US
oz PE5t0 014 AMEHE LCDOl ZAIGHD &X| OlA=2 ULEtW= LEDE & S0otH,
At

HEI| Olatate & Z=(Relay Healthy Alarm)2 LHO{ OF StCH.
E oly 2 Alllle HE 249 & =201 SA MXZOH0F &L

Oleted LHE2 e LCDEAI SHHOA Olat &EHOF MIAZE WK D1 & 01 0F StHCE.

[Z 10] XD &Et &S0l [HE ERROR CODE

NI RS LCD Al J1& | )
ML HMAZZ 0|4 ZAl DC Power -
Memory O]4&b 2+Al Memory -
CPU 0Ol &F ZHAl CPU Execpt. -
BER9 HAEX 014 2Al Setting -
DSP Ol4&h 2HAl DSP -

AXl Ol 2o Fi
EasyLogic 0l4&f 2+Al EasyLogic -
Digital 41S /E2 0|4 2HAl DI/O Circuit -
Calibration O|&f 2+Al Auto Cal. -
HEEI|[F] 9 / 34




Digital 3-Phase Ratio Differential Relay With Ground Overvoltage Relay (GD13-ER11) AtZfAf

510 EAl ¥ &AE JIs
HEI|l= &X HH [E 11] 2 ZAl JIs0l JAHOF o0 2tEs AR 222 A
28 328 ALE = UAONOF otd, BB S H AIBHAnnunciator)0ll EAIE = AN
StCH SZ HAJl= 20| OFFEIHE JIYEO{0F ot MR0| ONAI T EAIZIO{0F ot
Reset 2121 Al A{E0{0F SHCF.
[E 11] EAl JIs
=2 Event T A W= e HAA it
HE s 24 28 A HA| A2 2 Annunciator
HdF HEHsE 24 2+ A EA "
Xt g @A =Al, StAl Trip&, StAl AlarmE& HE Al !
MA ZA L BHHE EY | Y QA4S 2200 EAl !
511 & & MY
5111 & &
HEDINS &2 HE2 TripE21 Signal® &8s 2=Ch
5112 &8& 2
HEDIQ EE 222 [E 12] , [E 13] Ol WECH
[E 12] Hz 2%
Trip Signal & _
& V) s o
H 2 (A | SHANZHsec) | & F (A) | ST AI2H(sec)
AC 250 10 0.5 5 0.5 -
DC 125 30 0.2 5 0.5 -
[E 13] 2 2
Trip & Signhal 2
agw IAXNY s | 2 NI oo DA | esddE A2 NEno
(=] A TT (Al TT (L/R) =1 (=] A | TT = (Al (L/R) =1
AC250 | 80 VA - 1A - 0.1] 80 VA - 0.15 A - 0.1
DC125 - 30 W 1A 25 ms| - - 30 W 0.3 A |40 ms
HAEHED|[=] 10 / 34




Digital 3-Phase Ratio Differential Relay With Ground Overvoltage

Relay (GD13-ER11) AM2FA

Ct
a

512 2

HEIIS A AH RFE2

[ 14] Ol HECH

[Z 14] & =29
2 = N A2 H D
M2 o3 32 1 VA 0|3t / Phase HAMZ . AC 5A
Mg e 32 0.5 VA 0I3} / Phase -
_ A Al 30W Ol ot
M 3 -
Mol &a 2= =xEAl - 70W 0] 5t
513 & &
[E15] = 2=
= = B D
= 7 kg elg X
6. & &
61 M7 HIE Xs 22
611 SXx S4
HAI|= 7289 Al ZHUAN SEXE =H6US Of FAX 2o 1t}
[Z 16] O LIEIH 512 2t HS OILHOIO{OF &tC}
[Z 16] B2 HIE XIE Q49 SHF =4
2 582 1 AN B XA
=Al EXX HFO SxX HE : 0, =2 FHA
A + 50 % 0|5t CSEAIZ A R A
X) o A 24 SXX SH2 HIIN ALYGE IS W22 2 A5 001E 0o S
B [=] 11 / 34



Digital 3-Phase Ratio Differential Relay With Ground Overvoltage Relay (GD13-ER11) AtZfAf

6.1.2 SHX 54

o
[l

HEIl= [E 17] & 201 =00k

[ 17] &% HIg s 242 FAX S4

- = ol 8 2 Xt Al "X A

T Al A XIC 95% O] A Al CEXR A A

SHA| SHABHAH =HoH0F ST - SEAZE EE 2

6.1.3 S& A2t 54
HE HIZE s A & A2 SHOIUS M O s8X=s S& & AIZH
CHotd [E 18] 2 ol 22X &< OILHOIO{oF SHCH

7= 3 2 2 % AlE = A
Al 50ms Ol 5t

= (SXX HFH0 U 200% 23)| ==z HE : A

o ZE SXAIZO £ 5% 0I5t |- S™AI BN : 24 L Y
o

= F= 3w =2 3t

6.14 =7 A2t E4

% HIE s 24 S AL 852 FZo¥s M 1 sEXe [H 19] 2

2 OILHOIOIOF SHCH

- 3 Al 8 X A
S A SXAENOTA BE XIS 0%2 =5 Al 100ms

= 0l 5t SRR BE : zlA
st Al NAZXIC 700% M2 20| STAEIUA | SEAIZF A : F )

0AZ =8 Al 100ms Olol

AEXI|[=] 12 | 34



Digital 3-Phase Ratio Differential Relay With Ground Overvoltage Relay (GD13-ER11) AtZfAf

- = A" & - ol &8 d s A" XA
JIZ L0l e 2 X0 BB | &M SHAE | Lo ocx mmy . m
ARG SE HEI =™ (Y 2 5% oo =,

ES! =0 S5 oo SoSoU= =2} A

RS = — T, o=

TUloaY o S® ARHS @Ib £ 5% |\ T ot om . sa 019}
HE A ol = A -
IO et 5 XMel HIS | oM SHXS o ex xxol . s
= = = =4 = H'E [l oox| }—ltH,
- | 285t & EEX =ZA= M i,

50 ATt o - =2t E A
014 T S& SAHMAS | X 5% |THL oia . sa ol
JHE A olthg A A -

6.2 N W&y 24

6.2.1 S X

Jm
0x

HEDI= 7282 MEXZ20A SHXIE
=2 o
[=] T

[Z 21] Ol LIEIH I8 2%

[E 21] X& ALY @49 s&HI E4

- =2 ol E 2 X (%) ANg = A

A

=Al B B CEXT HMA - F =2 FHA
- SHX FZA £50 % 0I5t | Cx ' or mar . oma

622 =X 54

HEIl= [H 22] 2 201 =7otOOF SO

(£ 22] X& &g 249 =X E4

o
72 322 xt Al B E 2
& Al HH IO 95% Ol40lAl SXX FF L
SHAI SIS =oH0F BHCE CSHAIZ ZE U

623 S& A2t S4

A& MYy 242 SH A4S ol U 1 S8Xe 38 & A2l T
[E 23] 2/ I Xt B2l OILHOIOIOF &Lt

4

B [=] 13 / 34



Digital 3-Phase Ratio Differential Relay With Ground Overvoltage Relay (GD13-ER11) AtZfAf

24] 9 "<

[E 23] XIS HNY @40 S& A2 E4
- = 5l 8 2 Xt =
N 50ms Ol &t - -
&= Al _ _ SHX HE : 2L
(SEX HFO0l CHS 150% 4
S Al 38 SEAIZHE + 5% Olot CESXX AHE A
o
C=+35m = 2 g CSHAIEE  FA YA
6.24 =7 A2t E4
ANet BEY Ras A A2 452 SHods I O s&EXe= [
OILH OIO{0F StCH,
[E 24] K& ™ A0 S A2t E4
- = ol 8 @ A" = A
== N YN X1l AN O
o Al STAMENAM SHX 2E2 Sxz HE - 5A
10 % 2 =% Al 100 ms Ol ot
St Al SHYHNA HY BHE |- S™X FF : 3L
o
022 28 Al 100 ms 0|5t |- SHAZ & . =0
6.3 Cold Load Pick-Up 24
631 S&X 4 (M7 BEY &)
HEI = 7282 AEXHUA SEXE SHolgS M X 242 Xt

[E 25] Ol LIEtH SIE2A B2 0ILHOIOI0

sHCY.
[E 25] Cold Load Pick-Up 249 Sxx| SA&
2= 52 2 %) A B xE A
_ _ | o=m mEY oW, =2, 24
HEA| S® BT 50% 0I5t | S SE0 0 T
632 2 =4
HEI= [ 26] B 20| =H5H0{0F BICY,
B [=] 14 | 34



Digital 3-Phase Ratio Differential Relay With Ground Overvoltage Relay (GD13-ER11) At

[Z 26] Cold Load Pick-Up 242 23X S4

2= 522 AlE E A
oy | S BEXC 105% 0140IA |- SHX ZH AL
=3 CSRAIZ BH - HL

633 S& A2t E4

Cold Load Pick-Up 2
CHotA [ 27] 2 o

[E 27] Cold Load Pick-Up 242 S Al2t S4

4
HT

5% Olot

&t +
+35m 5 2 gt

0z

o

=
=
=
b
ve

634 =7 A2t E4

2} M52 =FGUS O 1 SFX

Cold Load Pick—Up Qe 59 }\I_ &
[E 28] 2 &< OILH OlO{0F &tC
[Z 28] Cold Load Pick-Up @42 =23 Al2t 4
- 2 o 8 2 X A8 XA
% yelk 35 SR 8 HL
& BHAl _ |- SE A EE EA

6.4 HH XN& A& : IEC - 60255 ~ 5
HEIo BHKHS DC 500V RAMEHE =Holol [E 201 © 3t 01401010 BT
[E 20] 2o NE AE
=389 2N (R AE E

SIEEC IR 100

SME 29 (X 2 100 ZQMUEE 80% OIGH0IAl =X

®II52 45 2 100 X0 Y, B UM S
B2 SMEl2 2 100
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Digital 3-Phase Ratio Differential Relay With Ground Overvoltage Relay (GD13-ER11) AtZfAf

ot g AIE

6.5 W=

StCt.

HA &DJ1H, JIHE2Z 01401 8L010¢F
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