F43E 5T
201544 H1H

Vol.43 No.7
Apr. 1,2015

A ERBEYE DN

Power System Protection and Control

RS E R IESh

}J 4%19 gK ;‘5—29 ]T/Zj:\ -—1129 5K9E£29 5‘('] %3

1. &7 b MAFZFRIRA RFENE, & S0 510080; 2. & u @ IBE5HB AR RELELT
(e #E K F), #b KX 430074; 3. bR 2% B LA FRAE), JLF 100085)

A W IR Sk AR ETE, ARG TR S Kb o R e RIGAR S5 I H 4h 44
ANRCA PR B, e R RGN T AR o A5 ELAN R e SR I AR A28 R it R AL, S s i e R
AR VR I 2N ZR g TSRS AR Hedi . WHIURII, ARG D LA b, DGR st
H PR e LR AE AR A A Tl LS W (R IR S5 RIS AEROR 2258 R I DR P s R EL R i
KRR AR ek WA RERERTE

Research on fault characteristic of the PV inverter

XI Wei', ZHANG Zhe’, CHEN Wei’, ZHANG Zhaoyun’, LIU Nian®
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of Advanced Electromagnetic Engineering and Technology, HUST, Wuhan 430074, China;
3. Beijing Sifang Automation Co., Ltd., Beijing 100085, China)

Abstract: Through theoretical analysis, simulation and experiments, the fault characteristics of PV inverter generator are
mainly researched. The PV inverter topologies and double-loop control principle are described, a simulation model of PV
inverter generator is established, the output characteristics after the different short circuit fault are simulated, the main
factors are analyzed, and the test data of a PV inverter is given. Compared with the traditional synchronous generator,
short circuit current of distributed generator is quite different in basic composition, decay, amplitude characteristics, etc.
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Fig. 1 A typical topology of the photovoltaic inverter
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Fig. 2 Control diagram of the PV inverter
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Fig. 3 Simplified control diagram of the PV inverter
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Fig. 4 Current control diagram of the PV inverter
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Fig. 5 Main circuit of the PV inverter
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Fig. 6 PQ decoupling control the PV inverter
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Fig. 7 PSCAD simulation diagram of fault characteristics
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Fig. 8 Waveforms of high-side ABC fault
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Fig. 9 Waveforms of low-side ABC fault
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Fig. 10 Waveforms of low-side BC fault
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Fig. 11 Waveforms of low-side AG fault

2.2 FNnEPEYFIERE R

T AT A, e R AR — N
PR G, e AR S R E T T A
NI PR 2% o (T AR 2R S ERIBAT T %
S, ARSI AR g i R R 2 5

ARSI A = AH ks A 181 o A S AR 1 52
M K25 o 7 FLIT RSB R A S A Hi
MIFLZEN 2 uF; THRANA K=5. Ki=1; JCREREA
2500 Hvc s WBERTHTH DI 190 kW WEERR
0.8 kA; WINHIFRIEIIN TR 2 mso I ey
TEG P 13 Prow, 5 AR 0.98 kA, FaE G
IE{H 0.798 kA; I IEIEFE KL 8 ms.

HERR - B HY FI

1Ay

Ulfkv)

B 12 ¥IAETER TR ET R
Fig. 12 Waveforms of PV inverter output
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Fig. 13 Waveforms of PV inverter output
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Fig. 14 Waveforms of PV inverter output
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Fig. 15 Waveforms of PV inverter output
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Fig. 16 Waveforms of PV inverter output
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Fig. 17 Waveforms of PV inverter output

AP AR 5 A R W 1) e VA s LR 2 0
WO TS LI 2.8 1, FREU A KL 2.5 ms,
Bl LA BIRAS A, 20 SR B 1.1 5 22
Ao SEBRIEAZ SR K R R PRI Rl T B A A
P BRI IER T .

4 B

AL PSR ) B AL A H L KGR
B, ATRIEARIE AL G SRR AL 32 2 A AT

(1) JE V8 i Foft S 2R g o 338 A 5 i L (14 01 5 75 17
HE LA S W B AL o

(2) W bre i e A AR R I TR R P IR, B[]
WAFAESE IR B B

(3) TP RE PRI TA] DL R A M D 3 %
BAE ERM A, DIRINASHL AR KNS,

(4) 7E L RORFRA A FR Rl D0 1 5 322 R 53
A1 2 RS R A TR VLA 1T S B e LU
W RE T, o AR P RRE s = A
W, AR ZE AN K, TevRiE H i Pt
HHI o



o fh %

TR G R ks V2 B

- 175 -

(5) HI T30 25 R BRI A FH A0 52 0, Joidatnd

SER W AN P 5 - s P i
U 2k FEL DR T R LU ) T AR A R D

W, AEPRIL IR i NS R 3 21 A A& Bk i) 4

LR 2E 20 ms, 2004 1SRRI TR, PRI,

R ARG VA (B B FELRRT I B HL TR DR

SN AT LA, AR HLS T S0 AT IS AT LR G AR

ARGMOE A TR AR T, TR YR A0 AR 2

PR IR R 2R Ge e A s FRL R VB T DK 48

RN IE P LRI .

I3 o A ORI RS AR, XIS L

AR 2K L R AP AR ) R ST AN T D B — R . AT

RIEFE T BOGHRN AR I AR AR 25 T S it

AR IE R DA sk i I 0 HL DR B8 T R A T

Js B AT AL 0 (1 PR T

Sk

(1] Epah, 5=, 20, Soa M BEEART[T]. HTH
KRR, 2014, 29(2): 1-12.

WANG Chengshan, WU Zhen, LI Peng. Research on key
thchnologies of microgrid[J]. Transactions of China
Electrotechnical Society, 2014,29(2): 1-12.

(2] SRAEVL, ERREE, BRRESS, 55 B =M ER2ET)

NI R G ME 5 RS T[], T
AR, 2012, 26(1): 32-39.
ZHANG Chunjiang, WANG Xiaohuan, XUE Haifen, et
al. A quasi-power droop control of three-phase inverters
and small signal modeling and analysis of parallel system
in micro-grid[J]. Transactions of China Electrotechnical
Society, 2012, 26(1): 32-39.

(3] JaflfE, B, 3758, A5 300 kW OGIRIF M ARG

oIS R T[], H L HIAR AR, 2008, 23(11):
116-122.
ZHOU Dejia, ZHAO Zhengming, YUAN Liqgiang, et al.
Optimum control and stability analysis for a 300 kW
photovoltaic grid-connected system[J]. Transactions of
China Electrotechnical Society, 2008, 23(11): 116-122.

(4] #E e, Gt Je iR b s e i 9 e s R4 (07 31
W] BRGS0, 2011, 39(15): 75-79.

YANG Guohua, YAO Qi. Simulation study of the
influence of photovoltaic power on line protection of
distribution networks[J]. Power System Protection and
Control, 2011, 39(15): 75-79.

(6] XiIfh, 24, b4, &5 BRI RERC M G
RG] BLRIRT]. HL R, 2009, 33(19): 1-6.
LIU Wei, PENG Dong, BU Guangquan, et al. A survey
on system problems in smart distribution network with
grid-connected photovoltaic generation[J]. Power System
Technology, 2009, 33(19): 1-6.

(6] JA&p, Earth, i, SR BrEfc M

LB AR IEWE[0]. W R GRS 1AL, 2010,
38(14): 119-127.
ZHOU Niancheng, YAN Liwei, WANG Qianggang.
Research on dynamic characteristic and integration of
photovoltaic generation in microgrids[J]. Power System
Protection and Control, 2010, 38(14): 119-127.

(7] 4R4E. FEMEARKR B R G HCH AT RS /BT [7]. W
T ARG AR5 i, 2010, 38(10): 17-21.

XU Wei. Research and analysis on the mathematic model
of GCPV generation system[J]. Power System Protection
and Control, 2010, 38(10): 17-21.

(8]  XUZAH, FRM TS, S, 25 JBIRARHRGRILZA].
HL 3R, 2011, 35(8): 47-52.

LIU Dongran, CHEN Shuyong, MA Min, et al. A review
on models for photovoltaic generation system[J]. Power
System Technology, 2011, 35(8): 47-52.

Yc¥s HEA: 2014-05-07;
{E& &

3 4619800, F, Ait, HAIALN, NEHHX
LR, Rasbg wiRyPFe g a9 L T4F; E-mail:
xiwei@csg.cnm

ko962, F, Ik, MEAFR, L2
6 4 W ) R Gk AR Fatz A B SH1L;

M E(1970-), B, &l#dk, HEA& IR, T2
K761 A S BGE BARY etz b B Fhik.

(%4 £37M)

& HHF: 2015-02-09



