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Virtual grounding identification technology in neutral point non-effectively grouned system
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Abstract: Zero-sequence voltage will rise when single-phase-to-earth occurs in neutral point non-grounded system. So it is with the
resonance in the above said system. Traditional line selection equipment will start only when zero-sequence voltage and current exceed
set value. As they could not tell the difference between single-phase-to-earth and resonance, malfunction may be caused. After
study of theory, characteristics of PT ferroresonance and line broken resonance of arc-suppression coil are emphatically
analyzed, three-phase voltage and zero-sequence voltage in case of single-phase grounding and resonance are compared with each
other in detail. On this basis, the technology is put forward based on comprehensive comparison of zero-sequence voltage and
three-phase voltage. The technology is verified by field data, which reveals that the technology could effectively increase the
reliability of line selection equipment and therefore could satisfy the practical requirements.
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Fig.1 Equivalent circuit of arc-suppression coil series resonant
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Fig.2 Voltage phasor figure of arc-suppression coil line broken

resonant
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Fig.4 Voltage phasor figure of base frequency ferroresonance
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Fig.5 Software flow of virtual grounding identification
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Fig.6 Voltage waveform of base frequency ferroresonance
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Fig.7 Voltage waveform of arc-suppression coil line broken

resonant
F2 BEHE
Tab.2 Voltage data
/Y

AR 7.7
B AHHE 5.6
C AR 5.5
eV 1.7

W2k Jo RGEAL T RAMEE , T4l A AL T
B. C HIHULFRAK, FFe i A AR, 77
GATER, WA TR IR .

5 #5ig

B 48 1 225 B AN MK 5 22 W PR R 22 WL UL A B0
AR SRR L, B O RRE . AE
PSS, e 7T 27 U A = A i R 2550
OB R 2t R AR, IR EORIE 6] Ly FLUs
= AH R IR A S A S B, RE A RN PT
BRBGARRFN N R W 2 4 . B I S Bris AT
BAERZ I EIHAT T3AE, R TIERER A X
SR R L e, SE D e e I A
PIBIVE R FERE, A S 22K o
% % 30k
(1] SRR, T/KME, FAR, & EhPiERRSss 5

AHFEHCRZS R[], IR A 30E, 1998, 22(8):

41-43.

(4% 150 ® continued on page 150)



- 150 - Y EE R R
Ucpa=86.48V .
SEIA
2 M: Up=9651V  Usc=98.02V 3 i
Uca=86.38 V PR R 1 110 kV AR LT 35 KV BEZR B AH 4%
%3 5. Ung=96.29V Upc=97.89 V T, 5P AH HL R T v I R G S e S AR —
Uca= 86.06 V LA IS AR A AL S5, TEHC AL C SR

IR A SR AT 4. AL C SR A B
FIERIIE], 110 kV AZHLPT 35 kV BEZRE i i vy T
2= U TR PHBE(E 70 Vo

MR ZAT LT 35 kV BEZERY R, BE2E
PP ENVE S, B2 35 kV BEEFFCAL, Hifth 4k
TFOCHA W AR He P B [ s kI . PRLEEAE 35 kV T
BRI fG, WA 35 kV BEREIF G LAE
FBkIE, 1M 35 kV ITBREZE H AR I OC B T U 1A
B ek .

2.5 35 kV ER—TETHMF X

BEIR AR AR N A 32 v e
FHIFRZN, @& TEMREEX . FAZED)
TRy, PIIFOCBR fE, A HHEH s
VIBR, R4 A C S MBI ARy 35 kv
B AL LR R C M. Buondb)a, 9Tl
L AR bR R AR, BN 35 kV T,
35 kV C AHH i SO bR, RGN k.

P FH e M S B o W AR S E X Y, 110 KV
AR 35 kV T B REZE{R Y 35 kV BE R — AL AR
SR SE IE .35 kV 1T BERFZE (R4 Sk T RECT
KI5 BN AEAT b 2 R U LB I R T
Jio AELIH L e R AT DA H

1) A8 BT AHEAT W% A BUEAN BN, B
e R IR 1% 44 Bk s R T = B i

20" 27 W T B AR AR v s 0 i 5 Sk ) it
THIWEAAAE R NS, M RGP, Hy
PR FEL S T I, 3 ot 24 i 7
S % 3CHk

(17 BESGUE. FRER[M].DURR. Jbat: w580 ik, 1999.
QIU Guan-yuan. Electrocircuit{fM]. Fourth edition.
Beijing: Higher Education Press, 1999.

Wi HEA: 2009-08-26;
TEZ BN
FEH% (1980-), §, TAIF, AMd, NEERH% E%

PIEATE ., B F T4, E-mail: wanglfei@cnpc.com.cn

&E HEA: 2009-09-23

(E3% 147 W continued from page 147)
ZENG Xiang-jun, YU Yong-yuan, ZHOU You-qing,
et al. On-line distinguishing between resonance and

one-phase  grounding in distribution network[J].
Automation of Electric Power Systems, 1998, 22 (8):
41-43.

(2] s, G R, & R R AR R I
XPERBEE IR LT]. kg, 2005, 33 (2): 35-42.
WANG Liang, SHI Wei, SHA Yu-zhou, et al. Influence
of three phases’ excitation characteristics of PT on
ferroresonance[J]. Relay, 2005, 33 (2): 35-42.

(3] XUMER, 483%, XIE-S. s RS RS r
RS # 5 BRI U AR K 0 BT (0], W) E B A e g,
2006, 26 (11): 21-23.

LIU Zeng-liang, LI Tie-ling, LIU Guo-ting. Voltage shift
and ferroresonance caused by voltage transformer
saturation[J]. Electric Power Automation Equipment,
2006, 26 (11): 21-23.

(4] Graovac M, Iravani R, WANG Xiao-lin, et al. Fast
ferroresonance suppression of coupling capacitor voltage
transformers[J]. IEEE Trans on Power Delivery, 2003,
18 (1) : 158-163.

(5] AW, (4, sKERZ, 45 HINLREBAGLIER

e AP SR R 20 W SR IMEELT]. F ) R GRS
54zl 2008, 36 (4): 124-128.
LI Si-ming, HE Qing, ZHANG Xi-jun, et al. Causing
analysis and design solution of system voltage’s
unbanlance when ARC-suppression coil goer line[J].
Power System Protection and Control, 2008, 36 (4):
124-128.

(6] FlukiE, falEq, Hinw. Bl =y e s
BELJE FELBEL IR e S0 43 (7], 4K LRSS 2005, 33 (12):
40-43.

DU Yong-zhong, YAN Guo-qiang, HAN lJia-ling.
Selecting principle analysis of damping resistance for
automatic-tuning multi-tap  arc-suppression  coil[J].

Relay, 2005, 33 (12): 40-43.

Yk HHEA: 2009-08-18;
EEEIN:

% 3R (1978-), B, T, ME G ) A% BRI
IA4£; E-mail: wijjjgd@163.com

AR (1966-), F, TAF, NEG ) A%k BRYy
Ik,

{&E HEF: 2009-10-23



