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Fig.3 Partial wiring diagram of a photovoltaic plant
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Table 4 Fault phase current of calculated and measured

values under two-phase short circuit grounding fault

Hé£ IRMSJ:M:: / kA [ltl\’lS,nleus / kA Hgﬁ IRMSJalr / kA IRV[S,mus / kA
1 437 4.58 4 037 0.39
2 0.34 0.36 5 8.71 5.54%
3 0.46 0.43
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Full-time domain short circuit current calculation method suitable for

power network with inverter-interfaced renewable energy source
KUANG Xiaoyunl,FANC Yu?, GUAN Hongbingl,LI Jie* , JIA Ke?,BI Tianshu?
(1. Southern Power Grid Research Institute Co.,Ltd.,Guangzhou 510700, China;
2. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University,Beijing 102206, China;
3. China Southern Power Grid Power Dispatch Control Center,Guangzhou 510700, China)
Abstract: The inverter-interfaced renewable energy source has no constant electromotive force after fault,so
the internal electromotive force-impedance method used in the calculation of short circuit current of conven-
tional AC network is no longer applicable. To solve this problem,a full-time domain short circuit current
calculation method including fault steady state and transient state of the inverter-interfaced renewable energy
source is proposed. In combination with the control strategy of the inverter-interfaced source during the
calculation of fault steady state, the inverter-interfaced source is regarded as a nonlinear current source,
which fully reflects its fault characteristics after short circuit faults. Based on the steady state short circuit
current results, the current expression in the transient process is solved by the transient differential equa-
tion derived from the control system. The feasibility of the proposed method is verified by the comparison
among the calculated values,the simulative results and the recording results.

Key words:renewable energy source;short circuit currents;steady state current;transient current
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Fig.A1 Flowchart of steady-state current calculation
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Table A1 Parameters of the renewable energy network

M HAE Hfi
BT )2 IMW 1
AR 2% HE LKV 0.38
FLL T L5 2R 0/ Q I ) 50 (Q-s™) 0.015. 0.040
Lay FHHT/Q 0.675+j2.154
2% La FEHL/Q 0.934+j2.977
Loz FEHL/Q 0.660+j1.158
ZE UL HL IR FHHT/Q 0.001+j0.198
LD; &/ (MV A) 5.12+j1.66
i fif LD, %/ (MV A) 4.88+j1.34
LD; Zh#/ (MV A) 6.11+j1.82
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Table A2 Current calculation value and simulation value result with various short circuit faults

e Branch IrRMS_calc Irwms._simu &
4-1 4.805 5.021 0.216
T 3 4k 4-2 13.708 13.694 0.014
AR 2-3 14.407 14.934 0.528
Ri=5Q PV, 1.000 1.005 0.005
PV, 1.200 1.289 0.089
4-1 4.805 4.918 0.113
2 4b 4-2 5.081 5.132 0.051
TR A T 2-3 5.290 5.351 0.061
Ri=5Q PV, 1.000 1.042 0.042
PV, 1.199 1.207 0.008
4-1 4.756 4.945 0.189
Wi 5 2 A WA 4-2 5.130 5.129 0.001
i 2-3 5.847 5.888 0.041
Ri=2Q PV, 1.000 1.031 0.031
PV, 1.200 1.196 0.004
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Table A3 Current calculation value and error result based on another method with fault f? @ Bus 2 R;=2 Q

X IRMS calc IRMs_simu &
4-1 4.572 4.945 0.373
4-2 4.963 5.129 0.166
2-3 5.691 5.888 0.197
PVi 1.002 1.031 0.029

PV, 1.008 1.196 0.188
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