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Design of current gear controller for high-voltage electricity meters calibration device

Lai Rongguang', Gao Xiang', Hu Renjun’
(1. Zhuhai ARTON Electronics Technology Co., Lid., Zhuhai 519000, Guangdong, China.
2. School of Electric Power, South China University of Technology, Guangzhou 510640, China)

Abstract ; The verification device of high-voltage electricity meter has the ability to output high voltage and large current. In
order to verify high-voltage electricity meters with different current specifications, it is necessary to output current in accord-
ance with the verification regulations. At present, most calibration devices need to manually change the gear wiring of the
current riser or current transformer in the state of shutdown and power failure, so as to output the current value that meets
the accuracy requirements. This paper presents an automatic controller for intelligent switching of current gear, and intro-
duces its working principle, software and hardware design in detail. Based on the synchronous switching of multiple magnet-
ic holding relays, the controller can control the continuous output of any value within the maximum allowable current without
stopping the calibration device, which effectively improves the safety, reliability and rapidity of automatic calibration.
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Fig. 1 Block diagram of testing device for high-voltage

electricity meters
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Tab.1 Primary and secondary wiring corresponding relations
of 10 kV high-voltage current transformer
B G Gt N AL N/ it/ SR
o e ELE e e I
/A R R /A & B
400 K1 K5 80 50 L1 14 KI K2 20
300 L1 12 KI K3 60 40 K1 K5 16
250 K1 K2 50 30 LI L5 KIK3 12
200 K1 K6 100 25 K1 K2 10
150 L1 L3 KI K4 75 20 K1 K6 10
100 K1 K2 60 15 LI 16 KI K4 7.5
80 K1 K5 32 10 K1 K2 5
75 L1 14 KI K4 30 7.5 K1 K4 5
L1 L7
60 K1 K3 24 5 KI K2 5
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Fig.2 Block diagram of the high-voltage side

current gear controller
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Interface circuit diagram of 250 A output
and feedback for relay control
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Tab.2 Commands of current gear controller
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Fig.4 Flow chart of current gear switching and

control on HV side
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Tab.3  Precision of different current output for calibration device

PO - HLHE/V HL/A HIBL/ (°)

A CH A HH CH A HH CH

1.0 10 000. 81 9993.93 200. 063 199. 960 0.11 120. 11

200 A 0.5L 10 000. 65 9 999.41 200.42 199.995 300.01 59.99
0.5C 10 000. 74 9 999.33 199.999 199.944 60.00 180. 12

1.0 10 000. 78 9993.54 100. 027 99.976 359.89 120.12

100 A 0.5L 10 000. 67 9 999.29 100.019 100. 000 299. 86 59.84
0.5C 10 000. 79 9 992.74 99.997 99.978 59.99 180.01

1.0 10 000. 99 9999.41 50.033 50.009 0.09 120.01

50 A 0.5L 9 992. 65 9 999.75 50.017 50.001 299. 84 59.91
0.5C 10 000. 89 9 999.50 50.002 49.986 59.84 179.85

1.0 9 994.99 9 999.42 10.002 9.998 359.94 119.94

10 A 0.5L 10 000. 53 9 999.98 10.002 10. 000 300.02 60. 00
0.5C 10 000. 72 9992.51 10. 000 9.998 59.86 179.87

R4 HEVRARE {EGA A GARIRE
Tab.4  Active errors of different load for a high-voltage

electricity meters

_— i!jf TR iJJE .- K2t (8]
RAEY /A R %k /s
NALEER)] I, 1.0 0.051 126
FGD I, 0.5L 0.076 106
NALEER)] 1, 0.5C 0.067 104

A EmAZ 0.11 1.0 0.056 140
EmEY 0.1, 0.5L 0.148 112
WErA4z  0.051, 1.0L 0.090 134
EmAT)  0.051, 0.5L 0.203 118
NADEPY] 1, 1.0 0.121 127
NAGEPY] I, 0.5L 0.112 105
FEGL I, 0.5C 0.141 104

CH EmEY 0.1, 1.0 0.063 138
Emasy 0.1, 0.5L 0.192 110
ErAET 0.051, 1.0 0.028 138
EmAY  0.057, 0.5L 0.159 110
NAGE<PY] Lo 1.0 0.095 120
NAGESPY] o 0.5L 0.055 90
EmAEY 0.5, 1.0 0.086 120
EmAEY 0.50,, 0.5L 0.078 93
EmAEY) 0.5, 0.5C 0.019 95
IEmA Y 1, 1.0 0.069 116

AM IERAED 1, 0.5L 0.011 108
NAGESPY] I, 0.5C 0.027 109
EmADy  0.51, 1.0 0.044 136
EmAELY 0.5, 0.5L 0.119 108
EmAY 0.1 1.0 -0.006 122
IEmAY 0.1, 0.5L 0. 160 98
IEmALY  0.017, 1.0 -0.021 148
S IaA Y I, -1.0 0.077 86
1A Y 1, -0.5L 0.040 116

o ALEER)] 1, -0.5C 0.034 108
KRIEs  0.51, -1.0 0.035 110
RimAEY  0.51, -0.5L 0. 106 108
RiAEY)  0.51, -0.5C  -0.013 116
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