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Abstract: For studying the simulation accuracy of the IEEE model and Pinceti model for metal - oxide varistor
(MOV), six types of MOVs at rated voltage of 150-750 V are taken as the object to theoretically and experimentally
analyze the residual voltage absorption energy at amplitude of lightning impulse current of 4/10 ws and 8/20 ps and
the switching current of 30/60 ps. The results show that in the parameter determination of IEEE model, the reference
voltage of the nonlinear resistance increases but the inductance decreases with the increase of switching impulse cur-
rent amplitude; In the residual voltage prediction, the error of IEEE model is 2.6% , which is more accurate than
4.6% of the Pinceti model; In the estimation of the energy absorption of MOV , the accuracy of IEEE model is higher
than that of the Pinceti model when the current amplitude is less than 10 kA, and the accuracy of IEEE model to the
switching impulse current of 30/60 s is higher, but to the lightning impulse current of 8/20 s is lower.
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Table 1 Parameters of six types of MOVs

Uik d/mm Unn/V L/kA UJ/N
E150 2.95 240 20 150
E275 4.72 430 20 275
E460 6.54 750 20 460
ES550 7.28 910 20 550
E680 8.48 1 100 20 680
E750 9.12 1200 20 750
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Fig.1 Schematic diagram and site layout of impulse
current test for MOVs
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Fig. 2 The measured voltage and current waveforms of
E275 MOV under 4/10 ps current
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Fig.3 The measured residual voltages and energy

absorption of 6 MOVs under different impulse currents
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Table 2 Parameters for IEEE model under different

switching impulse current amplitudes

WEAEL/K A ik Li/pH UV
2 04113 287.6
4 0.370 0 288.9
6 E150 0.059 7 306.7
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10 0.0309 323.7
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0.304 2 1005.8
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E550 0.1220 1075.4
0.0930 1100.6
10 0.0736 11185
03128 1180.6
4 0.199 3 1219.6
E680 0.1522 1247.0
0.1057 1283.9
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Fig. 5 Voltage waveforms in measurement and simulation
of E150 MOV under operating impulse currents with

different amplitude
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Fig. 7 Voltage waveforms of E460 MOV under the

measured and simulated input 8/20 s current
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Fig. 8 Relative error of the simulated residual voltages of IEEE model and Pinceti model on 6 types MOVs
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