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Development of Pulse Current Sensor for On-Line Monitoring of Partial Discharge
in Dry-Type Transformer

ZHANG Zhidong, SONG Jiancheng
College of Electrical and Power Engineering, Taiyuan University of Technology, Taiyuan 030024, Shanxi
Province, China

Abstract:

Based on the transfer function corresponding to equivalent circuit model of self-integral Rogowski coil
and by use of Matlab platform, the influences of parameters such as mean diameter of ring iron core,
diameter of circular cross-section of iron core, coil turns as well as load resistance and stray capacity
on frequency characteristic and sensitivity of pulse current sensor for partial discharge monitoring are
analyzed. According on-site practice, a criterion for the selection of parameters, which offers
theoretical foundation for the design and manufacturing of pulse current sensor, is put forward. Based
on the proposed criterion a pulse current sensor for the on-line monitoring of partial discharge in dry-
type transformer is developed and corresponding experiments to test the characteristics of the pulse
current sensor are performed. Experimental results show that the proposed pulse current sensor
possesses good frequency response characteristic and the design requirements are met.

Keywords:

Weks H#1 2009-11-04 B H #] 2010-07-06 W4 i & 4ii H #] 2011-02-16

DOI:

HEWH:

T E R SR E KT H (2007BAK29B05, 2007BAB13B01), Ll TH 4 Ak A T G 4 A %5 B
iH .

BWRAESE: k&R

TEH A :
YEZ& Email: zzd695@163.com

5% 3Lk -
[1] #R3820, wawedt. BRI EAR I AN ARG 3], HMECR, 1999, 23(8): 65-68.

Guo Bihong, Yang Xiaohong. Analysis on development and application of on-line monitoring technique
for electric power devices in China[J]. Power System Technology, 1999, 23(8): 65-68(in Chinese).
[21 ZHp 2D, fen, 55, WIS R O AL I R ST I [3]. M EBCR, 2004, 28(16): 56-
59. Luo Richeng, Li Weiguo, Xiong Hao, et al. Development of on-line monitoring system for partial
discharge within power transformer [J]. Power System Technology, 2004, 28(16): 56-59(in
Chinese). [3] kEIRUE, WRoalE, w0k, AR RSB UEM 2T ]. M THRAEFER, 2003, 22

(1): 32-34. Gui Junfena, Tan Kexiona, Gao Wenshena. Analvsis on electrical locatina of partial

F Supporting info

F PDF(526KB)

F [HTML4 3]

b 2% CHR[PDF]

b 27 30K

b AEA S 45 A

B IR

BN T B A

b SIASC

F Email Alert

b SO Bt

b DN S A S
AR SCRBE AR IS
ASCAEF R

PubMed




discharges in transformers[J]. Advanced Technology of Electrical Engineering and Energy, 2003, 22
(1): 32-34(in Chinese). [4] ZAtlt, 24, M, 5. IPY-3RUAR LG MM B AE Lk I R [0]. A e
WK, 2000(3): 69-72. LiFugi, Jiang Lei, Lin Du, et al. JFY-3 online partial discharge monitoring
system for power transformers[J]. Advanced Technology of Electrical Engineering and Energy, 2000
(3): 69-72(in Chinese). [5] LEF|, AfasE, W], )3 s R s A I BRI BLIR AN A E[I]. ML T
HAEFTEIAR, 2001(2): 52-57. Wang Guoli, Hao Yanpeng, Li Yanming. Present and furute
development of partial discharge detection in power transformers [J]. Advanced Technology of
Electrical Engineering and Energy, 2001(2): 52-57(in Chinese). [6] &K%, fiRfE, %, 5. W)
AR s % Je3 T30 T8 A AL B 9L [9]. R EHR, 2005, 31(3): 46-47. Zhao Laijun, He Junjia, Qian
Guanjun, et al. Research on wide band sensor for PD on-Line monitoring for power transformer[J].
High Voltage Engineering, 2005, 31(3): 46-47(in Chinese). [7] Ramboz J. Machinable Rogowski
coil, design, and calibration[J]. IEEE transactions on instrumentation and measurement, 1996, 45
(2): 511-515. [8] Z4kil, Tk, FE4kEH, 2. RogowskiZkPEIRISEH. FBESHOHHMERER WAL [I].
LSS, 2004, 40(2): 94-97. Li Weibo, Mao Chengxiong, LuJiming, et al. Study of the influences
of dimensions and electromagnetic parameters on the performance of Rogowski coil[J]. High Voltage
Apparatus, 2004, 40(2): 94-97(in Chinese). [9] 5KZTWy, T, XE4EfE. RogowskiZk Pl 4k 5 kg
SEIIHITI]. R EEAR, 2006, 32(6): 21-24. Zhang Hongling, Wang Haiming, Zheng
Shengxuan. Study of dimensions and electromagnetic parameters of Rogowski coils[J]. High Voltage
Engineering, 2006, 32(6): 21-24(in Chinese). [10] /&, &), OBHRE, 4. RogowskiZkFEl ) m Ay
M1, mHJEEAR, 2002, 28(8): 17-18. Fang Zhi, Zhao Zhongyuan, Qiu Yuchang, et al.
Analysis on the high-frequency characteristics of Rogowski coil[J]. High Voltage Engineering, 2002,
28(8): 17-18(in Chinese). [11] %) 7, DB, SRAE, 5. KA LR H B 7R Lk W DU H 56 AL A 1k
28NN T ACLI]. PEeAliio K224, 1996, 30(6) 8-13. Wu Guangning, Ma Jixun, Wu Xinyan, et
al. Research of wide frequency current sensor for online PD monitoring on large electromotor[J].
Journal of Xi‘an JiaoTong University, 1996, 30(6): 8-13(in Chinese). [12] K&%, A8, K&, £
ol T 46 G I R A A e U T A TR A R O ET A [0]. P E R AL TR AR, 2005, 25(24):
144-148. Chen Pan, Sun Caixin, Mi Yan, et al. Research of broad bandwidth micro-current sensor
character for insulator leakage current monitoring system[J]. Proceedings of the CSEE, 2005, 25
(24): 144-148(in Chinese). [13] FJH, RIF], INABr, S, TR H7r 2 Wi iy e Sk i e 4% S
[J]. X210 R244R, 2003, 24(5): 520-524. Tang Ju, Song Shengli, Sun Caixin, et al. High
frequency micro-current sensor for online PD monitoring[J]. Chinese Journal of Scientific Instrument,
2003, 24(5): 520-524(in Chinese). [14] ¥4, BOPZL, MBS, 5. JREHCRAIN A 56000 i fL s
FIRTI]. R SE, 2001, 37(1): 24-26. Ma Cuijiao, Huang Xinhong, Qiu Yuchang, et al.
Optimization of the wide frequency bandwidth current transducer for PD detection[J]. High Voltage
Apparatus, 2001, 37(1): 24-26(in Chinese). [15] KW®R¥:, BIER, TN, 2. —Fhoe s i d Ak ik
ZEMTT[I]. mFEERIAR, 2005, 31(11): 1-3. Zhu Jundong, Yang Liandian, lJia Jiangbo. Design of a
wide band low current transducer used for partial detection[J]. High Voltage Engineering, 2005, 31
(11): 1-3(in Chinese).

2 ) I A S EE

Copyright by HEA



