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Application and running analysis of G60 relay in large-scaled generating unit

YANG Tao', LIU Dong?

(1.Zhejiang Province Electric Power Test & Research Institute, Hangzhou 310014, China;
2, Jinhua Electric Power Bureau, Jinhua 321001, China)

Abstract: G60 digital generator protection relay has been abroad applied in modern large-scaled generating unit, thus analysis and
summary are practically necessary in the application. The software and hardware architecture and their feature are briefly presented
firstly. This paper emphaseses the research on the theory of generator stator ground protection, loss of excitation protection and
out-of-step protection. And then, some problems needed to pay attention to in the process of the choice of protection block, logic and
setting are presented. In allusion to concrete problems in the application of G60, relevant ideas and suggestions are presented. It is
expected to do something useful to the application of G60 generator protection relay and promote the running level of generator

protection.
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G60 R E 2 GE A AN KFH— OB A
UR RFIGE[IH—F, FEHTRKEKBHUR
. HORABHLEAERE, W 1 B, B
FEHBIE (POWER) . XAEE (CPU) . $F
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G60 KA T H X R RTEAR, K&
ARIZHREAEBAL ST, HIJEEIRA, BB LIR
P.OWE. B BREESHIIEE, KPR EE
B Z5h{R4" (Stator Differential) « IFHH N (Power
Swing Detect) . K% (Loss of Excitation) . &
B (Stator Ground) « EJIHJE (Accidental
Energization) . FE# (Distance) . B (Voltage
elements) SAERMIL. G60 RIPFKE BT IRIEMN
P I, BATH R AP R REE. T4
& LED. A[4Rf218%# (FLexLogic) . A4 pRHIR
3 (FlexElement) . AJ4mfE i ETh6EE, LU EAR
P B SERR R P B SR . GO0 3B BAF 58 4 il R 3%
BS5HEMCFIIRE, HEE DR KR E R
URsetup, A LAJ7 & KBS A4 e EIRGE - B
R, RPHEMFRRE. CRMERM. SERER
BRI E L.
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Fig.1 G60 hardware architecture
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G60 K BH R H /A TR T 95%5E T AHEE
ORISR, B A SRR A0 B IR AR R & AT
FEZ R LI LINRE . 100% 8 FHE AT HEEN
¥ 5E T (Stator Ground) FEERSEHL, M
EZEE B AR (100% stator Ground) 54,
B =i {K B K (Third Harmonic Neutral
Undervoltage) PIFH R 7. ZIRiIgH B EEER
AEW (D -
—ﬂﬁL—<anvP AND —JEL—>1—PMKUP
Vi + V4| Vi + Vi

AND |V, +V,|> SUPERVISION e,
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1) 95%5 FHE LRI EE v AR A HLIG PT HHEE

(A% HArRARENFHALBEEZTFH
K, BRAEEFRIEFETHSEBEER 95%E TH
AR R EYR . R AN EER, Hlig PT —
WA P s DA U M, 5 W TEVEB BN M B FL s
FHMETE B PT Wi R~ 1w IF 2 PT Wik
mgiThRE.

2) ZRiEH B E R XA ZF AV RETLE
B =R B R B R AT, TR R AR S HL
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BRME N B e R . RAZKIEKBE
ELE R AEN 100% & FREHRE I, Hlow PT 2402
WAHBCE . Y T H— R WP i, A
RESKFH = Wil ik e R EE e s T R B8R A = KB IR AR
HEVEN 100% € FHEHRT . A =kiEEKBEL
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TEBRN R BRIV SR B R AR M IER.

3) LB ZIRIEB KB ERAEE AR R, R
REK AR ML S =R B EE A B ETRE. B
T R =RIEEEEN KNS K BEiLAR &kHiE
TIMEX, FHEREHUEEH TR TIPSR
=W LR AR, FRE 2 AT R B VR
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G60 F B F I RBERY (Loss of Excitation)
eSS A MR RSIE AR, W 2 FiR,
1RO ¥ 200k =x,+z,)/2 MR =22,
B2 wmELCEXZDH N =, +x)2 M
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Fig.2 Loss of excitation operating characteristics
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2) BHEAE 1 FEATRBENAFGET
30%FE S BT I R BEIE L, BRI BIE— AW
R EREERHRAE, —BRIEH TETRLRA 50 ms, Biib
PT Wik k4B KRBT BN E S R K AR RSN
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e T EBE 2, HUaEREN X T RERSH
PR B 2 M AR E], —AREUCA 0.5 sEREL L.

4) RELRT BN B WK B ERB A
(UV SUPV) Ihik, (ERHXANEEFKBE,
FE R A AH 8] S B U B R AT REBIME, BB R
R BN AR, M RAEKE BWHBEET
PRI R = ARR BB RV b R AR K B R 58 B A
.

5) FEMUER AR R 8% Fs (0 A A5 AH R 4 BR i b
B, B IR ET R B Ve A B R ORAE AT
BeaRENME. R, MZARERG LB, EH
WnRRE R FUF B E BT BRI B AR R
YRR, DMRIER IR RE R .

2.3 #RIGHE

=GR (Power Swing Detect) K =B EH
B PAHUF M B R AR, F T E e R
PR DL R . — P = B UL B R R A A R
FERWHE 3 fiw.
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Fig.1 Three step Mho operating characteristics

1) WM THEBE RS A S KPR
HINRE. WY ABITHRER B Power Swing Block 5
Power Swing Unblock P AI8i{f5 5, Power Swing
Block ZEEMRGIEFHISNE, T Power Swing
Unblock WZEHR ZAERNE, WG TR REME
B ek MEED SODD JoshfERTIE[El. 50DD AFIHIE
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2) RA=ZBRAMEysHEN, WEERE
OUTER 5 MIDDLE Z [64#% T; J5, Power Swing
Block 55 Power Swing Unblock 1§ & 3fE; 7
MIDDLE %5 INNER Z [A4# 8 T, H7E INNER F{&
B T ENHEREAD.

3) RAFBRAEYUFER, MEMHESE
OUTER 5 INNER Z [E##8 T, J5, Power Swing
Block 55 Power Swing Unblock {5 5 31/E; 7 INNER
NEE T EINAKENERDS .
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K. Early F77EHE K BN RSP EEKR K BEE 6
4, WKNWERHIA T E{IZE INNER B, REHN
M BN FEARRLZER A, TRk 0 EryBER
K, BREESSRETFMTRI IR/ T8 FFRmi, Shit
Sk IR M S P BT Bt B8 ) 22 . Delayed R EBIEHE
R EHLR D BB RS FF AR G Kk Bk 2
SRR B BB AR R D, XU ERERR O B 42
EERNAT, NMiZgE RSN REF N BzhHE
1 2 25 KT Bk ] A B vk A2 T B 28 201 5 F T e A ) 22
K, MTiEREBkR 7. WR Early 5 Delayed Pi%h
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5) FWD REARCH (IEMPEFLEME) HIEEN
MSEFRESRIEAT. MBRRENSREZARERY
NER KB FIB1E, FWD REARCH R Z P RER)
BABRAREIEE; MEKRFRG T OFEEYHA
FHLATE BR3P {RP73)1E, FWD REARCH W
IR RS EPIEE. T REVREARCH (K[
FHEf) —BERRENEEEI X BE.
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RREREHRPEERNESR, Fli, G60 ARE
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3) B EPOhRERI ST BB T8 o
(Control Element) 50]4g#250/4: (FlexElement) ,
BREETHRAF-HAEEX. Fik, BR{HEFT
% (Grouped Element) F/RHAEMEKX, HEAEELR
BAT R EIRREHAT EER P18, BNz
5 AT gRAR IO T TAE T 38 R F LR Th B

4) G60 AL T 3T 7 FAIFS . EfidR K
FI4%F2 LED IiRe, BRAELFNET, BB TEA
RAEREXREREIEE, RS FRThEs
WRE, X0 LS B AR E BT EE AR .
Hit, NARBIRGLFETHRE, SEMNTHEE
FH . BHERKA%E LED ThEe.

5) G60 R ML EBSRI I BRI S5 KB HH
fhZFN R REARR, HRA—NRER BN —
MR H R B A ZSh A e EAF M AR, BiE
SR AN ERARZE. Fik, ZXERATHE
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G60 & LR R BRI KRBt R
PIREARRT B, WERE, R, HEEREE
WIPRER K, ¥ RIETE, FERAKRE R By
PRE T EANA. B2, BTHRPRITES
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MAFEHIL T — &R, AR IZERAR
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