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Automation of Electric Power Systems
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Fig. 1 Output percentage of photovoltaic power
generation system under different weather conditions
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Fig. 2 Basic structure of distributed photovoltaic
power generation system
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Fig. 3 States division of distributed photovoltaic power
generation system
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Fig. 4 Reliability states division of distributed
photovoltaic power generation system
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Fig.5 Six-state transition diagram of distributed
photovoltaic power generation system



KBEHIA;L -

EOERE A0 R R G RSP R A AR R A R

FHP15P29PJ<9P19P57P6 %‘%%%%ﬂﬁ 6/|\Z:
IEJ}U{?&EE/‘J*E%$9 T, 9T27T39T19T59T6 %m%éﬁﬂ‘
TE 6 AN [ RS 5 i), )

P;:% i:1,27‘“,6 (22)

X T NG L
3 WEMEREZR

SCHRLAJrh IR (8] L 7, a5 44 2 22 75 T 5 X
TR & RGE A] SRR AR (B R L AR AR
APAE VRS R 2 T A X G AR o BEX 2.3 AL Y
[ETA ER TN R N 1| DN D CTINIA IS 5 WS LN
S5 07 T X I SE SO A FOGAR e v B GE AT SEPE AR B LA
B R G4 A RS W R P8 L 2 T £ SO e R e
3.1 HHEHEHR

SCHRLCAJ 8 T —FhoOe AR % v 28 GE i ) 45 b
PRZ R 7 7 125 S 1 T WS AT I ) A 17 I

WHE N 8760 h,

B &5 F8 45, Z BRI B EEaAR L 2.2 T E X
) 6 AARZS B I TR 48 bR EAT I 1R 6 B s 19 K143
RS | AE IR
IS EW 457 7=
WEA Bz tratia
28| WHERH BRGSO | R4S E s [A]
BT | BEET  WEEE BEfT|EE
A} [a] iy 1] @BfratE YA | AR
WA T[]
BT[] 5B i [A]

Geitat
6 DHEARRKRERGEHEERER

Fig. 6 Time indices of distributed photovoltaic power
generation system
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Tab.1 Failure parameters for components of photovoltaic
power generation system
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Fig.7 Output curve of an actual small photovoltaic
power generation system
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Tab.2 Results of time indices
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Tab.3 Results of power indices
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Reliability Model and Indices of Distributed Photovoltaic Power System

WANG Zhen', LU Zongxiang', DUAN Xiaobo® , LI Xiaoming®
(1. State Key Lab of Power Systems, Department of Electrical Engineering, Tsinghua University, Beijing 100084, China;
2. Hebei Electric Power Research Institute, Shijiazhuang 050021, China)

Abstract: In recent years, the photovoltaic (PV) power system has gradually attracted widespread public attention. The

rational reliability evaluation of PV power system is very important because of its volatility and intermittence. Based on an

analysis of its structure and output characteristics, a six-state reliability model is developed with the energy constraints and the

characteristics of system structure of the distributed PV power system taken into account. In addition, an index system is

developed for comprehensively evaluating system reliability with respect to the timing, the output, and the system. Test

results of an actual PV power system show that the reliability model and index system are rational and feasible and capable of

reflecting the operation characteristics of the distributed PV power system, its output, fault characteristics and the reliability of

its actual operation.

Key words: distributed generation; photovoltaic power generation; reliability model; indices system; renewable energy



