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Design of Rectangle Array Hall Current Transducer and
Analysis of Parallel Wire Magnetic Interference

SHEN Bing, ZHANG Chao, CHEN Liang, XU Jinbao
(Department of Electrical Engineering of Naval University of Engineering, Wuhan 430033, China)

Abstract: Aiming to meet the high current test requirements of a certain type of DC circuit breaker
entrance copper, the basic model of RA-HCT was built. Meanwhile, from the perspective of mechanism,
the influence of external magnetic field on the measurement accuracy of the sensor was analyzed. Then,
the influence model of external parallel wires on the RA-HCT was built, the measurement error calculation
method was achieved. In addition, 12 dot matrix RA-HCT was designed and implemented. Furthermore,
compared to standard experiment, the maximum difference of theoretical error and actual error of x-axis
was about 10%, and the maximum difference of y-axis was about 2%, which meet the requirements of
equipment, verified the correctness of the algorithm and provided a theoretical basis of improving the
measurement accuracy of the sensor.
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Fig. 1 RA-HCT model
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Fig. 2 Magnetic-curve scattergram of copper conductor
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Fig. 4 Physical map of RA-HCT
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Fig. 6 Anti-interference oscillogram of x axis
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Fig. 7 Anti-interference oscillogram of y axis

F4 TWHER
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[ L=50 mm L=80 mm L=117 mm
B R /% 4.00 2.64 1.60
SIS IR E % 5.88 3.93 1.97

4 £5iE

EFH T T RA-HCT MYSEA R S5 i1 T
e 2 K, DRI F 3 T RA-HCT #E AL, 2% fE S pr T
VESREE R RER, , IR A 5 5% RA-HCT
TR EE , SCrh AHILEE LA W i S il 5 A
FRAMEBAT LR R F R A AR S I A T i
PR I R 22T AR A BT s
P EARZER /MR 22 B BT Ea 12 S
RA-HCT,

I BT RS | LA A (e R FvfE | 15
Hox il T B R 22 SR IR 22 RO 10% 44,
y BT MBS IR 25 5 PR IR 22 KR 2% A BERS
Bt LA TR 9T RA-HCT BYZe%s i i 4
TS,

Sk

[1]  EARE AR 0 ARy I -E G I RG], B4
FER2EA, 2002, 14(6): 1-5.

MA Weiming.Integrated power systems-trend of ship
power development[J]. Journal of Naval University of
Engineering, 2002, 14(6). 1-5.

21 Bk MET EREH RGENANGE B RGP A
Bl2EHi AR 2005, 27(S): 31-37.

CHEN Hong. DC-ZEDS based shipboard integrated power
system[J]. Ship Science and Technology,2005,27(S):31-37.

[3] DOERRY H,FIREMAN H.Designing all electric ships
[CY/Proceedings of the Ninth International Marine Design
Conference.[S.l.]:IEEE,2006 . 475-498.

[4] PR AR B H PO R e BRI B AR B ST D). L
2 T AR, 2005.

ZHUANG Jinwu.Research on fault current-limiting tech-
nology for vessel DC power system[D]. Wuhan:Naval Uni-
versity of Engineering,2005.

[5] XU, HES, VO 45 TR B b R B 45 B
FRHYBIFRII]. SR ES 2014 ,50(5); 18-23.

LIU Luhui,ZHUANG Jinwu,JIANG Zhuangxian,et al.Study
of hybrid medium voltage DC vacuum breaker[J]. High
Voltage Apparatus,2014,50(5).18-23.

[6] SCHWAB A.Low-resistance shunts for impulse currents
[J]. Eltekink,1971,90(5);2251.

[71 JOHN H P.Shunt and inductors for surge-current mea-
surements[J]. Journal of Research of the National Bureau
of Standards, 1947(39).191-200.

[8] KRAMAR W.Development of the DC instrument trans-
former for the precision measurement of highest direct
current{J]. IEEE Trans. on Communication & Electronics,
1964(71). 382-390.

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

W5 70 Hr AR, kR, PR S AR BB MR R A AR AR BT ST AT SR T - 61 -

[9]

[10]

[11]

[12]

[13]

[14]

THOMAS J.High-impulse current and voltage measure-
ment techniques[M]. Germany:Springer,1970.

O R R H AR B 1 P R S N T[] U ] SR
Beé (A S8FH), 2007 ,17(2) : 40-42.

LU Guanghui.The hall electric current sensor performance
and its applicationfJ]. Sichuan University of Arts and Scie-
nce Journal(Natural Science Edition),2007,17(2).40-42.
VFIESERBIUE HL UL o % B0 B0 LU R DA% SR Y
WD) R TR ARE, 2012,

XU Jinbao.Design on DC current transducer of heavy
rated current and high overload multipe[D]. Wuhan:Naval
University of Engineering,2012.

25 HHT R R AL AR R B AT SE (D). B AR
FHE R, 2004.

LI Qian.Study of the principle of a novel sensor for DC
measurement applicationD] WuhanHuazhong University of
Science & Technology,2004.

B PR T SR AR0NE 2 St e Bl 1 7 A 5 R D).
AR P RHER Y, 2008.

CHEN Qing.New current measuring technology based on
hall effect and Rogowski coil[D]. Wuhan:Huazhong Unive-
rsity of Science & Technology, 2008.

BR DR, ZREDR | BACRRE s B U 7K F U A2 A A A 2
LB AR B A2 4 (1 2R B4 ), 2009, 37(3):
9-11.

CHEN Qing,LI Hongbin,HUANG Benxiong.The hall
electric current sensor model and its realisiton [J].

(L4255 56 7)

[18]

[19]

ZHANG Yongbin, YUAN Haiwen.A control device for
synchronized switch based on DSP and vacuum circuit-
breakers with magnetic drive[J]. High Voltage Apparatus,
2009,45(1):116-119.

RN, T I8 R0 L5 W i A e e B S 8 2 TR 5
[J]. WiRHELER, 2010, 46(3). 37-40.

LI Tianhui,FANG Chun’en.Research on high accurate
position control of synchronous vacuum circuit breaker[J].
High Voltage Apparatus, 2010, 46(3).37-40.

Bk ORI, B0 B, ERE. Bl h
HEATHUARRI A ZE AL, =L A%, 2007,43(4): 241-247.
CHEN Gang,SUN Bo, WANG Erzhi.Tolerances optimiza-

Journal of Huazhong University of Science & Technology
(Natural Science Edition),2009, 37(3):9-11.

[15] T WERT. B K HL Ui A% JE i 3% i 1m) 8t ) 2 A 5 AT 5 [D].
L PRI, 2004
WANG Xiaowei.Study on magnetic shielding effectiveness
of heavy direct current sensor[D]. Wuhan:Huazhong Uni-
versity of Science & Technology,2007.

[16] SCHOTT C.Modern integrated silicon hall sensors [J].
Sensor Review,1998,18(4).252-257.

[17] BLANCHARD H.Compensation of the temperature de-
pendent offset drift of a hall sensor[J]. Sensors and
Actuators,1997(60).10-13.

[18] FA¥HALL AL LR R AL IRAR I & e [3]. A sh1b {3, 2003
(3):1-9.

BAI Shaohong.Development of integrated hall transducer
[J]. Process Automation Instrumentation,2003(3):1-9.

[19] RIPKA P,KEJIK P,KASPAR P,et al.Precise DC current
sensors[C]//Proceedings of IEEE Instrument and Measures
Technique Conference.[S.l.]:IEEE,1996.1479-1483.

[20] BAZZOCCHI R,RIENZO L D.Interference rejection algo-
rithm for current measurement using magnetic sensor
arrays[J]. Sensors and Actuators:A Physical,2000 (85):
38-41.

o E(1961—), B 2 K FAA L A A Gk AR
7 @R,

tion for linking member of spring mechanism in vacuum
circuit breaker[J]. High Voltage Apparatus,2007,43(4).
241-247.

[20] A LS T ki 25 i [ B i R 20 0], e s
FL#Y, 2010, 46(5) . 65-69.
XI Shiyou.Cause analysis of capacitor circuit of vacuum
circuit breaker fault[J]. High Voltage Apparatus, 2010, 46
(5):65-69.

H—K(1963—), % & X AR T EAFREEE K
FEALH W 5 Ry A RRAT

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

