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Design of a Circuit for Insulation Integrity Testing in AC EV Charging Systems
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Abstract

At present, the development of electric vehicle supply
equipment (EVSE) has been increasing. The insulation of AC
electric vehicle chargers is a critical component that requires
regular inspection to ensure user safety and enhance the
reliability of the chargers. This research presents the design of
three measurement techniques for evaluating insulation
resistance, with performance assessed in terms of accuracy and
error. The results show that the Multiple Shunt Method
demonstrates the highest efficiency in measuring insulation
resistance and can cover a wider measurement range compared

to other techniques.

Keywords:  Insulation Resistance Tester, Leakage Current,

Current Shunt, Resistive Divider
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Gain X, (MQ) MAE (Q) Accuracy (%) SD
0.59 24881.255 95.783 218.010
223 32951.778 98.522 27919.188
3.01 34413.185 98.857 2774.808

» 5.67 42681.042 99.247 4309.994
6.67 62447.621 99.064 4164.781
9.38 64616.420 99.311 21230.306
14.8 417532.987 97.179 4730.433
22.2 393184.020 98.229 152.000
30.3 454883.321 98.499 18669.611
40.9 558065.782 98.636 24921.268

200 52.0 278831.661 99.464 51696.839
63.0 647381.494 98.972 58128.495
73.0 136278.685 99.813 79661.461
84.0 405906.349 99.517 92004.353
93.0 1448890.489 98.442 146676.333
105.0 326592.848 99.689 103920.382
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Range X, (MQ) MAE (Q) Accuracy (%) SD
0.59 6441.142 98.908 134.568

1 223 47064.004 97.890 876.229
3.01 36710.753 98.780 2073.468
567 23925.964 99.578 1915.213
6.67 6766.797 99.899 2971.898
9.38 5117.603 99.945 4749.488

2 14.8 37827.206 99.744 8940.991
222 12155.986 99.945 15980.813
30.3 68771.298 99.773 38299.259
40.9 866024.272 97.883 59134.279
52.0 114589.494 99.780 66072.055
63.0 222368.234 99.647 122758.015

3 73.0 195537.585 99.732 136508.971
84.0 363742.921 99.567 150806.270
93.0 1378227.013 98.518 229509.266
105.0 172210.627 99.836 131004.261
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X, (MQ) MAE (Q) Accuracy (%) SD
0.59 4709.000 99.202 600.360
223 47052.000 97.890 989.532
3.01 6162.000 99.795 1707.817
5.67 30474.000 99.463 3490.703
6.67 11506.000 99.827 7192577
9.38 58174.000 99.380 22238.586
14.8 119601.600 99.192 27836.536
222 183067.200 99.175 195384.854
30.3 1238864.000 95911 1193644.426
40.9 5520365.500 86.503 417433.747
520 3980076.100 92346 627547.972
63.0 7690569.200 87.793 664286.319
73.0 24475795.800 66.472 563843.008
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