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Simulation of PF arc grounding over-voltage based on MODELS
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Abstract: The arc grounding voltage is one of the worst over-voltages in the non-ground neutral system. At present, system
simulation is the main method about the study on the arc grounding over-voltage. Based on the power frequency (PF) arc blowout
theory, arc quenching and rekindles are simulated by controlling the switch on or off to observe the situation of arc grounding
over-voltage. MATLAB power system simulation toolbox and electromagnetic transient simulation software EMTP is mainly used as
the simulation tool. There is a common characteristic when using the two softwares to simulate arc quenching and rekindles, the
moment of switch opening and closing is set according to one power frequency period. As a matter of fact, the arc is not sure to
extinguish at the moment of PF current passing zero, the arc is also not sure to rekindle at the fault phase coming to the maximum
recovery voltage because of intense statistics property of arc occurring. For this reason, the simulation model] based on the theory of
power frequency arc-blowout theory is not accurate. In such a case, based on the intensive study on mechanism of production of arc
grounding voltage, a new method is proposed in this paper. Transient analysis of control system TACS module and MODELS
module of EMTP is employed to dispose of the controlling section. The controlling program is compiled by the special language of
MODELS module. The output signal of MODELS module is as the input controlling signal of TACS switch. When the voltage and
current meet the threshold value, the switch will be on or off correspondingly. It is not necessary to set the opening or closing time
according to a power frequency cycle, simple and flexible, improving the accuracy of simulation model. When it is applied to the arc
grounding over-voltage study in 10 kV non-ground neutral system and system grounded by small resistance, a good expected result is

got, having a better prospect.
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Fig.3 Arc grounding overvoltage wave with fault phase voltage

coming to the maximum in non-ground neutral system
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Tab.1 Influence of different recover voltage of fault phase on

the amplitude of overvoltage

MK E BRI s S

Bk AM | B# | CHl | Af8 | B4 | CH
Urax 191 | 3059 | 2881 | 1984 | 3358 | 3145
0.95Urmax 1892 | 2642 | 3054 | 1884 | 2940 | 3317
0.9Urax 1794 | 2326 | 3036 | 1785 [ 2315 | 329
0.85Umax 1701 | 2048 | 2969 | 1692 | 2324 | 3218
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Fig.4 Arc grounding overvoltage wave with transition
resistance 10 Qin non-ground neutral system



#F MODELS () TARgR i sthid BRI -27-

=P 2. HAWERAZL, HEEHAHEAKE S
He, Bl SOk I e BER R, dfe SRR R Ak
Hoid r T

Kl 4 P RO FE R R 40 i I L BEL A 10 QR
OIS B . T 2 H AU R A
Wiy, R A s O e AR R R

Fe 2 i A BH R ) 3 T A E S E A B2 0
Tab.2 Influence of different transition resistance on the

amplitude of overvoltage
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0 2045 | 3363 | 2910 | 2.038 | 3.764 | 3.309

0.5 1.933 | 3.113 | 3.258 1.925 | 3.534 | 3.645

1 1.991 | 3.059 | 2.863 1.984 | 3.348 | 3.127
5 1.974 | 1.991 1.679 1.967 | 2.026 | 1.675
10 1.967 | 1.980 | 1.631 1.960 | 1.975 1.619
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Fig.5 Arc grounding overvoltage wave with grounding

resistance 10 Qin non-ground neutral system
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Tab.3 Influence of different transition resistance on the

amplitude of overvoltage
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&
0.5 0.987 2.448 2372 0.974 2.593 2.585 0.862
1 0.981 3.059 2.881 0.974 2.330 2.309 0.791
5 0.985 1.587 1.585 0.974 1.590 1.597 0.630

10 0.980 1.416 1.217 0.974 1.410 1.336 0.483
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Fig.6 Arc grounding overvoltage wave with transition

Tl 010

resistance 10 Qin system grounded by small resistance
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Tab.4 Influence of different grounding resistance on the

amplitude of overvoltage
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8 0.987 2.186 2.239 0.974 2325 2.353 0.792
10 0.982 2.190 2.205 0974 2.330 2.309 0.833
16 0.981 2.200 2.149 0.974 2.342 2.129 0.893
50 0.987 2239 2216 0.940 2.386 2.338 1.241
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