%46 % 5522 W) €A EREY D EAH Vol.46 No.22
2018 4 11 H 16 ] Power System Protection and Control Nov. 16, 2018

DOI: 10.7667/PSPC171561

0 3l

2 e 1K B s B FE T R 024 B AP M BE 5

FERAL, Xom, X% F R, $MET Fad
(1. F B e RAEE ERHFE B AET A RG], HF 2M 730050;
2EFRRFUAIAEFRMECLESAAZAALLEHBARABRETLEZEE, /K 400044

WE: ST IEPEHIRC R ARSI IR G A B AN Sy, 6 e Ok PRt S B A P 24 e PR 175 76 20331
BEATWEE, SR T 2% UG A bl BRI . RGO A Sk, BORM DGR s i R ZE i TR AR B
HE T M AT A S, T IEAN N i R R AAL RS R o Rh Tl R Rt A B SR e,
XU ZAGEI) AR A G, S A B (T s, AR DR L, TSR/, BRI RAIEA, S
i MATLAB i LA RERW], AEICARAuG SN AT N SR IR O, B A R A RoE A il v, HAR
PR A, PR R

ey 47 B G VR SIA 2 P NG SRR 5273 %, P ) 2 N i

Line fault location of the grid-connected system with photovoltaic plant

LI Zhaoxiong', WU Li', WU Xingquan', 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: Aiming at the single-phase grounding short-circuit fault of photovoltaic grid-connected station based on
positive-sequence control, this paper studies internal faults and external faults of photovoltaic plant respectively and
proposes their adaptive fault location algorithms. For the external fault of the photovoltaic plant, this method only uses the
electrical information of the opposite end system of the photovoltaic plant to get the analytical expression of the fault
distance, which is not affected by the impedance change of the opposite end system. For the internal faults on the collector
line of a photovoltaic plant, it uses the electrical information of the systems at both ends to obtain an analytical expression
of the fault distance. The method has the advantage of no false roots and no need to search and iterate, and the calculation
amount is small and the robustness is strong. The simulation results of MATLAB show that the proposed method can
effectively locate the fault point in the two cases of external and internal faults of the PV power plant, is not affected by
the transition resistance, and the ranging accuracy is high.
This work is supported by National Natural Science Foundation of China (No. 51577018).
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Fig. 1 Diagram of the external fault of the photovoltaic plant
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Fig. 2 Diagram of internal fault of the photovoltaic plant
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Fig. 3 Simulation model of the grid-connected

system with photovoltaic plant
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Table 1 Influence of the transition resistance to the external

fault location of the photovoltaic plant

DEEES F/km

o LB/ Q BRI %
10 15 20 25
100 1003 1502 2005 24.96 0.20
50 1002 1499 2004  25.01 0.16
10 1004 1506 2003  25.03 0.24
0.1 1003 1504 2002  25.01 0.16

22 B TGRS P &4 e A B R
AL I P e PR L, sk L RH R 100 Q. (BBE
LRI [,=25 km, YRICELAFBAKTE 1=0.3 km)
(0-1 Bt: 25.00~25.30 km; 1-2 Bt: 25.30~25.60 km;
2-3 Bt: 25.60~25.90 km; 3-4 Bt: 25.90~26.20 km;
4-5 Bt: 26.20~26.50 km; 5-6 B: 26.50~26.80 km;
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6-7 Bt: 26.80~27.10 km; 7-8 Bt: 27.10~27.40 km;
8-9 Bt: 27.40~27.70 km; 9-10 Bt: 27.70~28.00 km)
F 2 FARuE R B A A SRR AT Y EE 45 SR
Table 2 Internal fault location results of each

section of the photovoltaic plant

MR WOREE B km MBS RAm EMB RAIRE%
o1 25.10 25.10 0-1 0.00
25.20 25.20 0-1 0.00
25.40 25.400 2 1-2 0.00
2 25.50 25.500 1 1-2 0.00
25.70 25.6922 2-3 0.03
>3 25.80 25.792 1 2-3 0.03
26.00 259767 3-4 0.09
4 26.10 26.076 6 3-4 0.09
26.30 26.254 3 4-5 0.17
3 26.40 26.354 1 4-5 0.17
26.60 26.5254 5-6 0.28
6 26.70 26.6252 5-6 0.28
26.90 26.790 5 5-6 0.41
67 27.00 26.890 2 6-7 0.41
27.20 27.049 9 6-7 0.55
8 27.30 26.149 6 7-8 0.55
27.50 27.304 1 7-8 0.71
&9 27.60 27.403 7 8-9 0.71
27.80 27.5533 8-9 0.89
10 27.90 27.6529 8-9 0.89
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Table 3 Influence of the transition resistance to the internal fault
location of the photovoltaic plant (/,,,=25 km, /=0.3 km)

TR &5 e kem (X BY)

WEHE/Q 2550 26.10 26.60 27.20 27.80

(1-2) (3-4) (5-6) (7-8) (9-10)
255001 260766 265254 27.0499  27.5533

100 (1-2) (3-4) (5-6) (6-7) (8-9)
255001 26.0827 265440 27.0856  27.6092

%0 (1-2) (3-4) (5-6) (6-7) (8-9)
255001 26.0865 265558 27.1085  27.6456

10 (1-2) (3-4) (5-6) (7-8) (8-9)
255001 26.0871 265575 27.1117  27.6507
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