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Transient Fault Current Analysis of the Inverter-interfaced Renewable Energy Sources
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ABSTRACT: The existing short-circuit fault analyses of the
inverter-interfaced renewable energy sources (IIRESs) lack
quantitative consideration for the nonlinear links of the control
system during the fault transient. Thus, the analytical accuracy
of the transient current cannot be guaranteed. To fully
characterize the fault transient features of the IIRESs, a
time-domain transient fault current analysis method for the
IIRESs considering the dynamic features of the phase-locked
loop (PLL) is proposed. The PLL fault transient features and
the relevant influences on the dynamic characteristics of the
current loop are first analyzed in detail. Then, the formal
decoupling mathematical method in plural domain is utilized to
deduce the transient current in dg coupling scenario caused by
the static error between the PLL output and the feedforward
compensation’s angular frequencies. Further, by tracing points
according to the time sections, the nonlinear fault current
analysis issue under the PLL’s dynamic features is solved.
Compared with the published works, the influence mechanism
of PLL nonlinear output on the transient current is revealed
according to the proposed method, and the underdamped
oscillation attenuation features of the transient fault current are
characterized. The simulation results and the field site data

verify the effectiveness and accuracy of the proposed method.
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Table A1 Inverter equipment parameters
Bt ZH Bl
e LR /KV 0.38
WU B/MW 0.5
B IR E AV 0.79
e {JIL“J%} ;t [EL
B R FE 2/ uF 5000
IR L R EQ 0.15
HLIR IR REU/(Qs) 0.04
BRI 50
R
HUR B AR 900
TR AR U/ mH 0.5
2 A HLEH/Q 0.0001
X 0] 956 9% FLJE8%/mH 0.25
— Hm{f‘w‘ﬁﬂ ml
V3] {0 35 9% FL BEL/ 0.0001
X {00 4% L 2/ 100
FELJE HLBH/Q 0.8

FA2 TER. ABEMFERFESY

Table A2 Parameters of the transformer, line and

equivalent ac source

] ZH il
A H/(KV/KV) 0.38/10
IR BUE A /MW 0.5
BB/ pu 0.06
2% M RO 0.24+j0.37
P ﬁﬁ“m: Fﬁ)ijkv 10:5
EiEe) 0.02+§0.19

RA3 WAL PETRREREESH

Table A3 Parameters of the inverter and related lines in

the field test
o RS 0.06
A B R 0.016
B AA/mQ 2
B e g
IR £ (B /mH 0.75




