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Dynamic Property of Ground Overvoltage Relay in Large Turbine Generator
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Korea Electric Power Research Institute, «Younggwang Nuclear Power Division

Abstract - This paper deals with the dynamic
property of ground overvoltage relay in large
turbine generator. Relay operation is based on
detecting the fundamental voltages originating from
the generator. Calculations of fault voltage and
curent are reviewed for the neutral ground
resistance. The frequency, ampitude and waveform
of individual harmonics were measured using power
quality analyzer and memory hi-corder at the
secondary side of ground potential transformer. The
ac and dc high-potential tests were applied to
evaluate the condition of generator, main and
auxiliary transformer, isolated phase bus, potential
transformer, surge capacitor and arrester.

LA B

HZ dA7), ¥yl 2 ngAE e 44049
Aze w2 A& 2 Wzt AAINA PFaed
A AHES gD Aok Y nge] w4
s A £43 37 AAE oAy RE v
A4d 27¢ A AAEA9 ngxGG w=A B
gajAor ol wes & "l olasixe
HAZ|E 24T vALE FAZHA dE UF B
3E M Ao HAZA(ground fault), 43+ 4
Au, 5, AN delge] A4, Y45, s
A(loss of -excitation), LH7|9] =2¥ #H(motoring of
generator) ¥ £33 AF F AY 71 BEAAY
& Abgsta AT, 21

AR FAddM FAnAe] L4Y of nFHAFE
Haststd A& ZEE =907 88 237 F44
ol A W7l (ground potential transformer)d 4 X
ot o FRWUYIIA nAAFS sEY AY45 4
8t Heol FHA} A7t FRAA g9 FAH
Ad AAZIE 59-1, 59-2 ¥ 59-322 EFH=H,
olge s|& AL bt Bl 50-1 A S8
Fgr 60Hzol UZEA BEHA FHIY mAA}
A F4H 2244 BARZLS FY7t @) A
o AEE @ #7 2ldh 018 BeEr) A8 Ay
Aol dAstE A3nze AL ol &3t 50-3 AA
717t FA4A 22 HA2RE FEHA A4 =%
59-2 AAZe w77 A% HAH, Ao HA
3L A&7 f8 IEFSs 229 He Wy
AA FFsHA Hel Aok

B ERoME 59-1 AAI X Hol A3nEH
e BIAAVL F4HA g d&% 5w
{25 kV, 11508 MVA)Y #AZHYUL &) AL &
71% 4kVeld wdrl FAF AAHAY A
(359N) BHow AAHAUD Ax dA7 AL &

ZINA LY 6kVelM Al FU Wiol TAHATY
wtebd 24E gAY Adris 22E9e e
717169 ol R E AU EF 4EH
EAEA ey 4dE BAE 23 2Hdy §
ol Aol wat G FAYYE AHEY B oy
g 7171es FEHY ZALFl FdEAd Aoy
FAgeol ¢ 2540z BaHAG

2. Agey

sEME FAAAY AP 238 T
g 247 2Rz P4, 48l Esolated phase
bus), FEYY] 135 A, 22A97] A& @44,
¥ 7l (potential transformer) 12+& #X 2 M= &
4=7)(surge capacitor and arrester) 59 ZALE &
&tz A A FHALO~100kY, 5mA)T BHFHA
2Bk, 025A, 15kVA, diFAA) NEL 88y
o, HA¥A7] 23F9 Power Quality Analyzer
(Model 658, Dranetz)¥} Memory Hi~Corder(Model
8840, Hicki)E 4A3tz €Nl E r5dq AASAS
AN Az ARANFE F7HAIH HA AR
A7rsEE A4 #4Y, 2y 4 F44E &8 U

3. ANgEn 9 1

3.1 359N AHFE2] STAEY Y MsEY

FAHAYG A7 42 CV-8(Style 183A205A~
15)0ld, AAAE 54Vell TD{Time Delayed)s
Ssec(AE) olth. A7 FRYHE HPE B
A7) FAXNE 55V, TDE 46secol™, AR W7
2a}&e] AN 60HzE ¢Ibe BAAYINE YE
A veigd A" 38 542 5389 U9y A
A7 53, F 60z A7 9FsA sFAdn B
SHEHY £ Ajunzs AfFde BAHA o

HAER7) 23&F0] Power Quality Analyzers}
Memory Hi-corder® 4 Xst1 EHE 7|53l 37
AgAA Ay ANAFE /AN HAH
A AR AAHE Ay By, 27 L FH5
g 439 29 1o Jedd. 2439 247 A
o] 4V 22oA A3nzEHsE TE8d 60H, 7B
7t Jdebvm 350N Aldr] F&e] AlzEe] HAsE
A A A FH

AY 2ol 18 FHRFEE0HIAAM 55Vims %
Total AYL 58Vrms oo, Fa5 HEL VB F54
F(100%), 2n23(1.3%), 3nZH(284%), 42z
(04%), 52 ZH(04%)2 B4 =

-1044 -



ATANAVAT

a9 1. 7125 (60H) % M3zt TG

3.2 Hxjeioty] 54 (3)
2Y 28 359N AM7] BEWY wHEe Yehdo
o, #AY] FHHL P SN FA4E AR
#Agty] A4y (turns ratio)®] AT REARS T
#F dAFG )RS FAHAAN HANEY Yoz
12 BANTZ] A e Aol AP AE
o},
29 2904 23 e 1AE208 §AF Aygpe
R ,=0.45 x ( 14400/240) = 1620 2
FA7) Ak A g o] wEt® A %o way
o

S e
2% HHE

G

o M

__Ey _ 25000/V3 _

I,= R, = 1620 =891 A
FAEG7Y AMnlo] 2AHr] FAHE AE
I1,=8.91 x(14400/240) =534.6 A
o] MFE FTAY HAWY I 242 AMH Ay
Eilod 52
22 Ao Q7Y HGe

Ve= I, R=534.6%x0.45=240.57V
wetbd HzAEgr e 3ALe

KVA = LLx¥g7] 24& AAAHYG = 5346%x0.24

= 1283KVA

a2z 243 97 AR 130KVAS "azs)
A A7) a3 A 28lstd 50KVASE A
gt aEln AAZ FFe Hed HAANBEE
0.2A(891A X54V/240V o)t}

i
i

s

o

3.3 BH3HY J1719 &4

HAAY AR BEEde xdw 2AdAy] 7R
A BA, AEY 2M, FE47] 142 24, R
7] 134& B4, d47] 13435 A4 2 MR F40 5
oAl HAAIGEOV Megger)S &AE Az ¢33
gtk E 1S HAAAY AAHY] B3EA ¥gw
171 A AFS TF WAL A¥AF Az o)A
o] = RoZ viehdth

E L WAg AY An

71 71 3 AFUHASG | TFHAY
A7+ AYkV] 8 8
A 7]
¥4 AF[mAL5.17/5.17/5.17| 162/162/152
BEHAE o) m e kv) 23 8
AF/B R
woly]  |FEARMAY 017 1825
Az A7 kV] 347 10
47 |% 2 A EmAl|1.49/1 44/1.44| 135/135/135
1 7+H HkV) 23 10
B A3 7]
$44%mAll 0008 | 123/135/135

3.3.1 ¥43% AN¥

293 & 72EA AAANEL 4 FHEE Ye
Hew, HAd7xE WYl 7N 23
& Aol =g AA Aot FAF
g B3 zE: FAHAF
Hgt71g g8 zE2A "o
120° 947e HAT 527 fEd 47 F¥y
el e 27l F43 HeHoz 0" g 1
dAu FzAY ANNE2E FE FHAFA ¥
Ry 2], FAY7], 2L FAAM
AHAE A4 3/ON AR F42 £+ %
L

34 Bl & Aol el Aad LAy, mzw

ANE BEE FAEAARY §Y HAARS

o] 288Y e He e Ao

3
off

2L

3 ol (2

g1,
Z3) =27

FH L7
(25/345kV, A-Y)

0458 359N

2% 2 35N AlHMy] R3] dER

PB
14400/240V (@ PT l i

BRHU{NA-Y)

é)@—

-1045-



PT1 PT2
§ 3
¢ N 3
1 ees )
-~ -
s M. Tr
Gen .
/ 186 nF
59N M0 l_‘f
—‘| . 40 nF
R 1000MQ.7
° ~
GPT N
40 2 f 003
AUX Tr1 AUX Tr2

48/3 nF

29 3, F2AEY ANAEA R FAHE

et FEGUlE SARGIIZ $E2 Ao 2
59 HAASEL Ba FUVF =0z @2
AAE0 WMoz AUAYL ASE eAI F
4Hox ¥9Y AR/ 524 Vo

FUgrle ARARAAA Aol dn vy W
7] Aode 24z $2e AANA Hol Yoy @
2oy 2EZ dZ50 YUtk e FAsY 3
$E A WP AA7 FRe) AFHe] A
BEUYIIE @ WD Fro) WAl AATh
Hepd Fugr] 2 REEYI] AN HAUAE
£3 somz Antyel Yt

A9y A4 HALHE BV Fo By
WY HAs Ade] BRAYE Artste 4
AdAeast FHARE FHsA g on, ¥
AR 247 FARAN BYF B2 E 8Q
7198 WRAY QAP BA7 F4Hez o

At

!
2

2 FEY7) R EEEYY] FAHAHF

T A% | BY | C#
7] sh AV 2 | 40.56nF | 40.06nF | 41.86nF
F4str]
FHAF | 1990A | 19604 | 205mA
BRE7 | ARAE 2 49.54nF
(X04) FAAF 241 nA
H2RAs71 | g e A 49,52nF
(X05) FAAF 246mA

1000MQ I ,_,l; 1000MQ

48/3 nF

w9 RzEY7ld dRAE 3% Qs F9Y
. E 2% FUYY) L REWYIIAN BF 13VE
ARE 24 2N A% Fsal

3.3.2 FMHF AY

2% 3004 UEhd wheh Zo) FAg] 149 A6
AE2E 40nF(YZA &2 © 120nF = 3X40nF)o]H,
350N A7l EHHFE 200m olch @arel W]
Aoy WA} WMoz AVHRE B¢ FEAQ
AANELE Ba) Hd7] FHROE THAARA T
2 30N AR FAY F Yx 2A7) AL o
Ao} gol ANHR

__ 1 _ 0.2
22fC 2x3.14x60x120x107°

QoA HHE Axst 2ol AAY sl7ldE o}
2 o)l gley AA HRAANZ BANEZI A
b0 o AP wi e Aol yvEhych
FHetyiyt wal dgrieln Az "Ee FRAA
AN 20 g FHAF o ARG 257
g A5AE olBHOE Foeg AY % 2T F
7 o] YAsIPet. £F FE A FL7 Aol
Ao A4 BFE d= $Ar] dAAge] 44
W ARE we FHANZ AAZY 25} &F 3
E M54l FAFHes BAHJen, AF5AFAA
T 4V AECM AR TAE A ZEFHoz A
A7)el FAL G4 FHAVF 1A Ao HA
7 st @ag Aoz maEd,

v

= 4423(V)

-1046 -



4.8 £

37 AABRAYG ARA% BN 2 1)
o ol A8 Al cldg e BBE AY

W ARG A7) FA4HE AT A% B
A& 55V, TDE 46secol™, M W7 222
8% g UNE BH B4 AYANE Az
B33 yoEuY T A3nzd Andle §
Aea o7l BEel e FESA AL,

Gyl nAgA dAd, ey 2A, #0135
A, TnEuEgl 1% A4, 8471 1A% A4
A 7] BelM HAMY, AFHAEST R TF
& Mg A7 FasA vebdd

2)
kel

1

[+]

sl

(3) FWgy] HAeold HAA Eﬂg B Fo A
Hetrld HAe AR 1H f:}— Q7bsted 4%
?H»MEMQ} FHAFE 2Hsd vlad A% ¥
A uehdt =3 FHshr] Aolde Hx et
By By @y waAbagte] 44k AR B 4
el e ARV 253 B85 Qe A £
Hozg EFEHFYon, HFAHAME 4kv HEA
ARZIZY BRstg. W A"z 5ze a4
ZHdNNF 1dolA Aol HEXJ Bgsid dAd
Aoz Bl

0.

(B 1 & ¢)

[1) Applied Protective Relaying, Westinghouse Elec-
tric Corporation, pp. 6-3~6-5, 1982.

[2} IEEE Recommended Practice for Protection and
Coordination of Industrial and Commercial Power
Systems, IEEE Std 242-1986, pp. 441-471, 1986.

{3] IEEE Guide for Generator Ground Protection,
IEEE Std C37.101-1993, pp. 34-36, 1993.

- 1047~



