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Fig.1 Schematic diagram of single-phase-to-ground

fault in low-resistance grounding system
AR S LN
-Uy,
L= an (1)
Z. A7 +7Z,+3R,
Horr, U Db nd, POER AT A A ML Z,
Z_ Zy Sy R P S VR E R IE B
ERHIT
F T B R BB 2 Ak 1) 2k B BH O RS T
M 5 T A I 8 B DA % e e 5 ) 2 i BELAC 2
SN R S A  Fir DAAT 2200 R ) R B e A
FIRFRAL LR BEEH T, ARG 1 n] RIAS 3 /)N B B 4%
WRGEF ML, K 2 s, BF,C, . ¢, C,
O30 R AR B B X HL 2 5 € FLC) 43
B AR i A B0 i FL 2 5 1 A il 37 28 4% B 2 e
HUJER Z, o AR R B B 2R Y 4 8% 5 3 BT Uy H
g R 11 7 2 P S5 00 R R, A T L B Y
Fel . e n] 13 2 e S A BTN
Zy=(Z+Z) /] Z, (2)
Z,,=Zzig//§ 1/[jw(CNZ+Cf/2) 11
Z,=1/Tjw(C/2+C,)
ZZig = 3Rg+ja)Lg

Horp 7, A AT 2 P48 SO BT ; C 5 A2 B RT
Mo AR Z AL

3R, c N

R —
—Cf le I ? Cb
T leMT%ol
H2 NEEESRAEF S

Fig.2 Zero-sequence network of low-resistance

grounding system
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Fig.3 Varying curve of correction coefficient
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Fig.4 Flowchart of high sensitive zero-sequence
current protection algorithm
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Fig.5 Simplified schematic diagram of low-resistance
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grounding system under normal operation
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Table 1 Simulative results and protection operation of
grounding fault with linear transition resistance
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Fig.6 Logic diagram of high sensitive zero-sequence current protection
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High sensitive zero-sequence current protection for low-resistance grounding system
LI Haifeng, CHEN Jiaquan,ZENG Dehui, LIANG Yuansheng, WANG Gang
(School of Electric Power,South China University of Technology , Guangzhou 510641, China)
Abstract; The relationship between zero-sequence voltage and current of low-resistance grounding system is
analyzed ,which reveals that the zero-sequence voltage of bus is proportional to the zero-sequence current of fault line
when high impedance grounding fault occurs. Thus,the value of fault resistance can be indirectly reflected by zero-
sequence voltage. On this basis,a high sensitive zero-sequence current protection scheme based on magnitude revise
of zero-sequence voltage is proposed. Combining with the principle of the existing zero-sequence current protection,
the measuring value of zero-sequence current is revised by the zero-sequence voltage. The revised value of zero-
sequence current of each feeder is similar to that under single-phase metallic grounding fault at the head of the line,
and the setting values of the proposed scheme are similar to those of the existing zero-sequence current protection, so
the sensitivity of protection is significantly improved under high impedance grounding fault. The specific setting
principles of parameters for the proposed scheme are discussed considering the factors of practical engineering. The
simulation in PSCAD/EMTDC and the RTDS-based digital dynamic device test of actual protections prove that the
proposed scheme is effective and the capability of the fault resistance endurance can be increased to about 1 000 ().
Key words: low-resistance grounding system; high impedance grounding fault; zero-sequence current protection;

relay protection
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Table 2 Electrical parameters of YJV,,-3*¥300 cable model

HASH SHE HASH ZHH
FLIALHLPE 0.500Q/km T K 6.398 mH/km
1E 7 0.318 mH/km ik 0.370pF/km

EFHEE 0.376pF/km
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