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Fig.1 Simplified generator-transformer set
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Fig.2 Negative sequence impedance of
generator-transformer set
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Fig.3 Negative sequence equivalent circuit for inter-turn
short-circuit or open-soldering of stator winding
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Fig.4 Negative sequence voltage distribution for inter
-turn short-circuit or open-soldering of stator winding
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Fig.5 Negative sequence equivalent circuit for
inter-phase short-circuit of stator windings
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Fig.6 Negative sequence voltage distribution
for inter-phase short-circuit of stator windings
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Fig.7 Negative sequence equivalent circuit
for external asymmetric fault
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Fig.8 Negative sequence voltage distribution
for external asymmetric fault
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Fig.9 Negative sequence voltage and negative
sequence current acquired by protection

FIH & AILBLSG 05 B U, R0 A 607
i L AR A 2 (2) B (3) 0 2 AT B .
U, = e (2)
L=e, (3)
Hp o) e WEEENEITHE,
PN E A LR 28 (4) ~ (7) AR — 20T

Un-Unp=e&; (4)
Upn—-Un= ¢y (5)
Un-Unp=és (6)
Up-U, =g (7)

H o) 64,6586 WEEWBT M, U, I EZEE
W 577 B Uy o 22 R R 57 L Uy I T
AR ST R Uy, i) 28 2 53 SCRUF LR
AP B 10 fos (Bl RR R TEM)
a. KRNI AP HRIE U, = e, S0E LB
PSS TR [, = e, AF 62, 0 3201908 o7
b i*%‘ﬁfﬂ“‘?ﬂ%‘fi <A UM U12>a3\j{§5ﬂi§

U]\‘z U|2 Es jZf_J}— 2ﬁi|ﬂ%\/\1¢ U\’Q_U|2>

e HE— 1 12, DU A B 4 S

c. Y E A AL, B AU A ST I SE
¢ RIS S EST

PRI (B AR

a. X HUF I S E M &),
A B R A7 FL TR S

b. XT'ﬁif”EﬁRxM’E%ﬁ &y, WL et 1
IDE @ NUE VAR T

[ AT > o B

[ LR ST LK U > |—
[ g LA P B U — UI>L_L ﬁ -
[ F 8 b P B U= U o> |_EIJ sEn
()72 1 57 AP U U>] VA B B ke
| J7AE 2 5y A Uy, U12>h‘7

10 RIPIEEIEER
Fig.10 Block diagram of protection logic
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Inter-turn short-circuit protection of generator stator winding
based on negative-sequence voltage distribution
YU Sheng',QIU Xinhong?, LI Zhe*, WANG Zuguang'
(1. State Grid Electric Power Research Institute,Nanjing 210003, China;
2. NARI Technology Development Co.,Ltd.,Nanjing 210061, China)
Abstract: A new method is proposed for the inter-turn short circuit protection of generator stator winding,
including main criterion and block criterion. The main criterion is composed of the negative sequence
voltage of generator terminal and the negative sequence current of generator neutral point. The block
criterion is composed of the negative sequence voltage of generator terminal,the negative sequence voltage
of main transformer at high voltage side,the negative sequence voltage of main transformer at middle voltage
side,the negative sequence voltage of plant transformer branch 1 and the negative sequence voltage of plant
transformer branch 2. If both the main criterion and the block criterion are true,immediately block the
protection;if the main criterion is true and the block criterion is false,delay the protective operation and
send alarm signal. It reacts to different asymmetric faults of generator and some internal faults of main
transformer and plant transformer. Compared with the longitudinal zero-sequence voltage protection,it can be
redundantly configured without adding any primary equipment. It has higher sensitivity to the inter-phase
fault near generator neutral point.
Key words: generator; stator winding; inter-turn short circuit; negative sequence voltage distribution; main

criterion; block criterion



