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An engineering calculation method for zero-sequence current of grid-connected photovoltaic
station with neutral grounding resistance

WU Xingquan', WU Li', LI Zhaoxiong', LI Zheng?, ZENG Yanting’, LU Jiping®
(1. China Energy Engineering Corporation Limited Gansu Electric Power Design Institute, Lanzhou 730050, China;
2. State Key Laboratory of Power Transmission Equipment & System Security and New Technology,
School of Electrical Engineering, Chongqing University, Chongqing 400044, China)

Abstract: A centralized grid-connected photovoltaic (PV) station is a widely adopted method of neutral grounding using
resistance. It requires that the fault can be quickly removed in the event of grounding faults. Therefore, the study of short
circuit zero sequence current calculation of grid-connected PV station is of great significance. To this end, an engineering
calculation method for zero-sequence current of grid-connected PV station with neutral grounding resistance is proposed.
This method takes into account the requirement for grid control of the photovoltaic inverter Low-Voltage Ride Through
(LVRT), at the same time, the value of each parameter in the formula can be easily determined by looking up the table, the
solution of zero-sequence current is simple and direct. Through an actual PV station for calculation example, and the results
verify the practicability and validity of this method.
This work is supported by National Natural Science Foundation of China (No. 51577018).
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Fig. 1 Grid-connected PV power station with neutral grounding by a resistance
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Table 1 Value of 20 MW PV power

[ ks Is.pu PEAN IR BEAS 38 (R A AR
et FH Ry/Q L Rl LR I
20 1.067 1.083 1.099
HAH 50 1.064 1.068 1.073
et 100 1.063 1.065 1.067
150 1.063 1.064 1.065
20 1.431 1.450 1.470
Wit 50 1.431 1.447 1.464
et 100 1.431 1.447 1.463
150 1.431 1.447 1.462
Tgunx =1.099, I\ =1.063 R I . =1.470,

T =1.4315
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Table 2 Value of 10 MW PV power

[ b i Is pu TEAN )BT 38 (R AL/ 4 AL
ESiL] FH Ry 2 i b 2 AR I
20 1.109 1.125 1.141
A 50 1.105 1.109 1.114
Pz 100 1.104 1.106 1.108
150 1.104 1.105 1.106
20 1.474 1.484 1.491
PiAH 50 1.473 1.482 1.488
P 100 1.473 1.482 1.487
150 1.473 1.482 1.487
Tunx =1.141, I =1.104 71 I 0 =1.491,

I =1.473
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Table 3 Value of 5 MW PV power
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Beith 100 1.126 1.128 1.130
150 1.126 1.127 1.128
20 1.490 1.494 1.499
PiAH 50 1.490 1.493 1.496
e 100 1.490 1.492 1.495
150 1.490 1.492 1.495
Toanx = 1164, I =1.126 81 1%, =1.499,

I =1.490 .
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Table 4 Zero-sequence current of single phase to ground fault

bk i 3k o] ZFFFFI/A
mrge | 0| ameon | gEehe | Gk
T 347.84 321.89 296.90
2 AR 347.06 327.58 307.67
TR 142.59 140.47 138.19
¥ AR 142.06 142.59 142.68
T 71.58 71.67 71.77
100
LA 71.28 72.68 74.00
TR 47.76 48.05 48.36
10 AR 47.55 48.71 49.84
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Table 5 Zero-sequence current of double phase to ground fault

Pk L lo] 27 HIV/A
Jrik
fH Ry/Q LR it L rh 2R K i
” TR 178.01 171.79 165.23
R 178.45 176.11 172.86
s THE 71.78 71.92 72.10
AR 71.86 73.58 7523
TR 35.93 36.37 36.86
100 AR 35.96 37.18 38.42
TR 23.96 24.33 24.74
120 AR 23.98 24.86 25.77
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