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Fig.1 Equivalent model diagram of

main reactor winding
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Fig.2 Characteristic diagram of current with high
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voltage shunt reactor saturation
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Fig.3 Characteristic diagram of zero-sequence quantities

with high voltage shunt reactor saturation



014 & D & & it B @43 %
FT P AT R0 2 25 85 e 0 S B FL 3t B A o O 9 O A P=Au/(T12)=|k=j|/(NI2)<P,, (4)
DR E A B RO N 03 A LA B F i, (k) =max iy,

T B 7E 0~60 € T8 i P 38 3 3 25 7 v AR (0 8 (5)

TP W R . Bl (] £ 40 2% B sl e (d h
0.126 A, Z ¥ B4 2 (- K 60 Q, T A 1356 2 [ [A] £
PSR, B0 L [l (9 s A o

ZE A B g I (R R s B T S iR
L[] 380 A -5 I ] e L A )R o AR ST g
Pras B A | I 1] i i K% 1 FN -5 [ R] 8 s A7 45 T
T P AT, R v i 055 0[] e o i el <
EAE AR, M PR 31 0 A5 [ [ e o

2 BEhtamsEEEREIRA 7%

2.1 WoEBEREESEEEERE S

FH AR 11 A R0 v 000 AN 9 A SR A Rl KT
L5y, 554 7R Z M FIREIE LT, p X (2) vl A
B i Ut AW A0 A DX R 1A SR =D 174 )8
R B B 2R IX o 7 B 30 0 A R DX il o PR 9
FH S B0, 6 Pl e e A R B A, X R ) B A
BT IR AT S . DI S fem b fig
RS TE R i, 43 AT 3 ol e 9 e 2 o5 1) R AR
TiE B3 3 R R RAE AN R 4 BT 7

3 TN

2 < Ilijil‘ﬂﬁ

BN 2 LR, SN

zd Yo ,

EE 1 RN J

ﬁ%o _________ CORRI S
oo SOOf
':EJ.\ ,’/ \‘ I,’
oy AR

500 . . . .
0 001 002 003 004 005

t/s

B4 =@M SEHERKEE
Fig.4 Schematic diagram of current waveforms in

differential domain during no-load closing saturation
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Table 1 Comparison of inrush current characteristics of

high voltage shunt reactor between two conditions

LU A VA VA VAR YA VA A
() kA % kA % kA % kA

0 026 16.90 0.19 190 0.19 2.8 0.06
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Fig.6 Simulative results under Condition 1
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Novel method of shunt reactor inter-turn protection based on current zero-crossing
offset characteristic in differential domain
CHEN Jirui',LI Baowei'?, TIAN Baojiang’,ZHU Yunfeng', WANG Zhiyong', WANG Ruibin'
(1. XJ Group Co.,Ltd.,Xuchang 461000, China;
2. State Key Laboratory of Advanced Electromagnetic Engineering and Technology,

Huazhong University of Science and Technology, Wuhan 430074, China;
3. State Grid Henan Electric Power Dispatching Control Center,Zhengzhou 450052, China)

Abstract: Taking the high voltage shunt reactor without neutral small reactor as the research object, based
on the characteristic analysis of magnetizing inrush current of reactor under no-load closing, it is pointed
out that the inrush current will be more serious in case of shunt reactor without neutral small reactor,
which is the main cause of inter-turn protection maloperation. The no-load closing saturation mechanism of
shunt reactor is analyzed, it is pointed out that after reactor winding flux saturation, the sampling peak
distance before and after zero-crossing point of differential domain phase current will shift. On this basis,a
novel method of shunt reactor inter-turn protection based on current zero-crossing offset characteristic in dif-
ferential domain is proposed. By using the offset degree of the peak distance before and after zero-crossing
point of phase current in power frequency characteristics and differential domain,and combining the charac-
teristics relationship between the root mean square of inductors and rated inductance in the linear region
of the phase current, the shunt reactor no-load closing saturation and inter-turn short circuit fault can be
identified. If it is identified as shunt reactor no-load closing saturation,lock the inter-turn protection. If it
is identified as inter-turn short circuit fault, set the inter-turn protection after short delay. The correctness
and effectiveness of the proposed method are verified by simulative results.

Key words:neutral small reactor;shunt reactor;inter-turn protection;differential domain current;linear region

inductor;no-load closing saturation
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Fig.Al1 Main wiring topology diagram of converter station shunt reactor
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Table Al High-voltage shunt reactors model parameters

S ZHUH

Pl = A E 2w/ Mvar 180
FEPUBUE HLUE /K 550
P HLJER B — AL/ kV 5250

TP R IR 300 A/LA

F PR I R 300 A/LA
AR ST RS/ Q 0
P ST — LR /A 0
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