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Analysis of inter-turn protection in shunt reactor in ultra-high-voltage substation-used power system

ZHANG Chun-he', GAO Xu?, SHEN Quan-rong!

(1.NARI-Relays Electric Co.,Ltd, Nanjing 211102, China;

2. North China Grid Co., Ltd, Beijing 100053, China)

Abstract: When inter-turn failure of shunt dry type reactor happens in neutral indirectly grounded system,overcurrent protection
has very low sensitivity and large dead zone and differential protection can not reflect the inter-turn failure.As a general rule, negative
sequence overcurrent protection has higher sensitivity than overcurrent protection, it is analyzed in ultra-high-voltage substation-used
power system along with overcurrent protection. New method is introduced for distinguishing dry type reactor inter-turn failure.
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Fig.2 Shunt reactors in power system
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Fig.3 Sequence network when fault occurs at K point
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Fig.5 Diagram of hegative secondary current and short circuit
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Fig.6 Diagram of negative secondary voltage and short circuit
impedance ratio

M@&E%Wﬂ,ﬁi%lﬁmm¢,ﬁ$ﬁ
ﬁﬁ#%@ﬂﬁ%ﬁu,ﬁW%ﬁ%%ﬁﬁﬁﬁk
4%, ZHHRFTF AR, R/ BERH0.15 A,
Mﬁ?%%ﬁ%ﬁ#ﬂﬁ?%ﬁ%ﬁ4@ﬁ%%%
ui,wﬁﬁﬂgﬁﬁﬁﬁmﬁﬁ¢mﬁ%ﬁ%
ﬁ#ﬁ?ﬁﬁw%ﬁﬁ,&§¢nﬁﬁﬁﬁmmn
Mﬁﬁ%%ﬁ%i#ﬂﬁ%%ﬁ%ﬁ%@ﬁ%m%
uL,WﬁF%Bﬁ@%%ﬁﬁgﬁmﬁmw%a

2)ﬁ$:&ﬁ%ﬁuﬁ%£ﬂ%ﬁ%$%ﬁﬁ

BERALEL & -

X THR&EETREI0 KVEEHBRHEL F, 12
ﬁ%ﬁ#ﬁ,ﬁ$ﬁ,ﬂuﬁﬁﬁﬁ:&mﬁﬁx
H%Eﬁ%ﬁﬁﬁﬁﬁﬁE%Mﬁwm%§@<@
7. 8).

IR SRS A
<

I 2 3 4 5 6 7 8 9 10

fasL
B7 faF xR R T 5B i
24P A

Fig.7 Diagram of negative secondary current and short circuit
impedance ratio of reactor single windings
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Fig.8 Diagram of negative secondary voltage and short circuit
impedance ratio of reactor single windings
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impedance ratio of reactor single windings
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Fig.11 Scheme of unbalanced overcurrent relay
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Fig.12 Scheme of unbalanced overcurrent relay
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