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Fig.1 Schematic diagram of phase-B grounding fault
at low-voltage side of excitation transformer
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Fig.2 Excitation voltage when phase-B grounding fault
occurs at low-voltage side of excitation transformer
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Fig.3 Schematic diagram of ping-pong type
rotor grounding fault protection
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Fig.4 Equivalent diagram of single-phase grounding
fault at low-voltage side of excitation transformer

RS a T 9 ] i HL U 0 ) R
T 3)
R+R, “ R(3+2R/R,)

i = Ur = Ur

" 2R+RR,/(R+R,) ~ R[2+R,/(R+R,)]

L =1p

(4)

mﬁ:i11=i{2,ilz=i{1o

UL B RRAKX ()T a=50%, 53
TS0 ) R B S A WA Bl R AR A A B A
T bl e B e R S R P T B B R X A
R 50 % , 55 4 Huak U H BE A RN TS

T —FE N B OC S, I TAEMA S,
b F o ALEE | Vo S LTI OC S, AbF 4 LS, Ab
TABLIS | Vo T8, $EH AL B o [FIFER 50%,
A AR A S

DA 42 SR A BT R A T 2 FORASTR b
H RN AS Y ET B, Y i R AT — 2 B B | 11 5E
(1) o B2 7E 509 Bt iE bR ksl

2 BhEETREM BB ERIR A T

ML 2 ] U, | il s 78 AR ) A A B 4 1
M BCRRE RS AE 1A A0 N | il R 8 4 ) A i A R
Ut 1/3 (A [a) 22 b | 2 Mo B (04 X oo fL R 0,
i 4 SR B AT DL R EGE U, A U SRR
1) T 22 i 43 i

XTE 2 iR B U, 1 U SEAT 555 53 B, e 43
FEME R 5 s,

— 200
100

0
140

A

50 100 150 200 250 300
f/Hz

B 5 U, U, e
Fig.5 Amplitude-frequency characteristics of U, and U_
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Fig.6 Variation of ratio & during phase-B metallic
grounding fault at low-voltage side of
excitation transformer
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Fig.7 Excitation voltage when single-point grounding
fault of excitation winding occurs
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Fig.8 Ratio &k when single-point grounding fault of
excitation winding occurs
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Online identification of single-phase grounding fault
at low-voltage side of excitation transformer
CHEN Jun,WANG Yunfan,YAN Wei,SHEN Quanrong
(Nari-Relays Electric Co.,Ltd.,Nanjing 211102, China)

Abstract: When single-phase grounding fault occurs at the low-voltage side of excitation transformer,the
ping-pong type rotor grounding fault protection may detect the reduction of grounding insulation resistance
and misconstrue it as the single-point grounding fault of excitation winding with location percentage of 50 %.
A method to online identify the single-phase grounding fault at the low-voltage side of excitation transformer
is proposed. The criteria are:the calculated rotor winding grounding resistance is smaller than the setting
value;the grounding location percentage is about 50 % ;and the ratio of the fundamental voltage at any
terminal of excitation winding to the excitation voltage is larger than the setting value. Theoretical analysis
and field waveform records prove its correctness.
Key words: online identification; electric fault

excitation transformer; single-phase grounding fault;

location; relay protection; ping-pong type rotor grounding fault protection



