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Fig.1 Structure of CVT
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Fig.2 General equivalent circuit of CVT
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Fig.3 Simulation system
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Fig.4 Secondary output voltages during short circuit generation and elimination at secondary side
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at 0° and eliminated at 90°)
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Fig.6 Secondary output voltages with different initial

capacitor voltage values(short circuit generated
at 0° and eliminated at 0°)

CVT 2k 18 i I 5 1 ME At T

2 W L2 4y TR A b R R FL TR RIE Y CVT 453K
P, S TR 2 A [ R A TR | A S P Ik A R %
THH CVT B B BN B2 ik 25 M H
L EWIME S R CVT LSBT 5 25 R R
B H 25 R R ) (G R G T AR AT R, KN AT L
0 ) 0 S e 3o PR R R ) 1D ELFE R S I )
SR Y I R T RE 1 A N 1 2 F R AR S

15 B85 T3 WY | 78 W S 4% ST ok 2 36 1) 2k i
W IR & Iy X ASTR] A J I8 IR 220 R 9 gk J 8 i %1
XFCVT BYERREEIRA 2 m 1 HLAE — W i
8% ) B S Aok 0 {905 o i B 1 00 HE B T Rk
FIPR L RE O IR iR o R I (s B T E R
FEB) A+ JUAS R & I 4 5 R R GE AR g BT AN F)

SE WK,

(1] s i, s R s (M. Jbat KR T AR, 1985.

(2] T, 7w s e BB v B BFoE [J]. I e
1998(1):5-13.
WANG De - zhong. Research the accuracy of capacitive voltage
transformer([J ]. Electric Power Capacitor,1998(1):5-13.

[3] Z=giul, X GEpK o A, 55 F 2 5 F o s ik i i o (e



E

BEE, % AR CVT SRR 5 00 (0 0 ORI 5 ®

PFE[)]. R H AR ,2004,40(2):124-128.
LI Hong - bin,LIU Yan - bing, YE Guo - xiong,et al. Numerical
simulation on ferromagnetic resonances of capacitive voltage
transformer[ J ]. High Voltage Apparatus,2004,40(2).124 -128.

(4] Bz, mARUL RS (CVD) B SR 0y St E (D). W
V4 A8 R 2000.
MU Shu - yun. The numerical simulation of capacitor voltage
transformer transient property [D]. Xi’an:Xi’an Jiaotong Univer -
sity,2000.

[5} ﬂﬁJc)g W, A R R RO R A [T, WK

24,2004 ,32(3) ;401 - 406.

ZANG Wen,FENG Zhi - biao. Digital simulation models of capa-
citor voltage transformer[J]. Journal of Tongji University,2004,
32(3):401 - 406.

(6] BEE, GEU. AR BT — DA Z R R[] ]
M5 A 316 ,2005,27(4): 83 - 84.
YANG Yu-xia,LU Gai-feng. A neglected problem in capacitor
voltage divider design[J]. Electric Automation,2005,27(4):
83 - 84.

[7] BT gl o R GRS 5 F T 11 2 R O IR 1 43 AT
S]], B RG A S1,2002,26(1):72-74.
ZHAO Cui-yu,GUAN Yi-bin. Analysis and prevention of ferro
- magnetic resonance between the transducer and the switched
fracture capacitor[ J ]. Automation of Electric Power Systems,
2002,26(1):72 - 74.

(8] 5Kk¥% MARIH. O LR AR Bk L
ki ,2000,20(3):29-31.
ZHANG Ling,HAO Chun - juan. Ferroresonance overvoltage on

R Bk ()] T A

power transformer and its prevention[]J]. Electric Power Auto -
mation Equipment,2000,20(3):29-31.

(9] TGP, w2l e B AR Fe 25 il G R 1 il 4R B
AT ERIHT[T]. TR A4 ) 1999(2):36-38.
DONG Hai - bo,SHI Li-ping. Analysis and application of con -
version method of the excitation character curve of the electric
- magnetic type TV and the transformer[]]. Electrotechnical
Journal ,1999(2) .36 - 38.

[10] Ft&mt B2 E AR BT Matlab / Simulink 05 B8 58 2k %

R[], R EF AR 2004,30(9):30 - 33.
DU Zhi - ye,RUAN Jiang - jun, WANG Wei - gang. Research of
ferroresonance simulation using Matlab / Simulink [ J ]. High
Voltage Engineering,2004,30(9):30-33.
[11] a8, BRI, JEF Matlab A9 HHE B JRREE BR 2 8 R 2507 0 &
[1]. SRR 2004,30(8):25-27.
SHI Qi-xin,TAN Shun-tao. Digital simulation analysis on ferro-
resonance of electromagnetic potential transformer based on
Matlab[]] High Voltage Engineering,2004,30(8):25-27.
[12] BT, 2K, IET Matlab 19728 FE #5825 2045 I B A8 3 72 ) B
2T ]. 4k ,2004,32(8):19-21.
HUANG  Shao- ping,LI Yong-jian. Matlab based simulation of
instantaneous change process when transformer no load swit -
ching[J]. Relay,2004,32(8):19-21.
[13] TZIOUVARAS D A,MCLAREN P,ALEXANDER G,et al. Mathe -
matical models for current,voltage,and coupling capacitor
voltage transformers[]J]. IEEE Transactions on Power Delivery,
2000,15(1):62-72.
MARTI J R,LINARES L R,DORNMEL H W. Current trans -

formers and coupling- capacitor voltage transformers in real time

[14

[l

simulations[J]. IEEE Transaction on Power Delivery, 1997 , 12
(1):164 - 168.

BE/NMR IR SRS 55 A s o T R AR 22 B
FRIETIE[T]. P EAPLT R4, 2005,25(12) : 154 - 158.
XIONG Xiao - fu,ZHOU Jia - qi,ZHOU Yong - zhong,et al.
Digital revision method on transient error of capacitor voltage

Proceedings of the CSEE,2005,25(12):

[15

[

transformer [ J .
154-158.
(FERE. BEHR)

fE&E B

%A (1956 —), %, TdFRMA HIE R AFELR
W 3% Ao 15 5 A 7 @ 49 B 52 (E - mail ; yangyx@zzu.edu.cn)

B 414 (1980 - ), 4, 7T AT B A FAL A A BRI
HAZF K 5 a2,

#OR(1956-), %, ThFFHA #it, 2 EXF b 4L
B LW R ECFAT T A E T\ B,

Simulation research on influence of initial capacitor voltage value
on CVT ferroresonance
YANG Yu-xia,MA Chao-hua,XU Min
(School of Electrical Engineering,Zhengzhou University ,Zhengzhou 450001, China)

Abstract :

The traditional equivalent circuit of CVT (Capacitor Voltage Transformer) neglects the

influence of initial capacitor voltage value of capacitor voltage divider,but it is not neglectable in

CVT transient process. Using right voltage division formulas of capacitor voltage divider,a general

equivalent circuit of CVT is established,based on which,a simulation model is built up with the

power system block - set of Matlab to analyze the ferroresonance process of CVT. Simulation results

prove that,under the ferroresonance activation mode of short circuit generation and elimination at

secondary side,the generation time and elimination time have influences on CVT ferroresonance

process ,the enduring ferroresonance oscillation occurs occasionally ;under the ferroresonance activation

mode of short circuit generated when secondary voltage is zero and eliminated when it is peak,the

initial capacitor voltage value of the capacitor voltage divider may depress the duration of

ferroresonance overvoltage ,but if the value is bigger and system causes overvoltage,malfunction of

high speed protection may occur.
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