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Fig. 1 Typical structure diagram of photovoltaic plant
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Fig. 2 Alternating iteration diagram of photovoltaic plant

model and power flow calculation
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Fig. 3 System diagram of photovoltaic power station
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Table 1 ~ Parameter change of photovoltaic cell

IR/ HL it HL it it

kW -m? LRV FLI/A IEIA
0.2 251.8 70.50 0.0177
0.3 256.6 107.6 0.0276
0.4 260.5 144.8 0.0377
0.5 263.7 182.0 0.0480
0.6 266.3 219.2 0.0584
0.7 268.7 256.4 0.0689
0.8 270.4 293.7 0.0794
0.9 271.9 333.0 0.0954
1.0 273.5 368.3 0.1007
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Fig. 4  Output of photovoltaic plant under solar
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Table 2 Calculation results of grid connection point under constant power control

WA YIMW A L R B/ pu W EAECO) REGLFE PIMW R EFE Q/Mvar
1.623 1.0733 ~7.6241 10.224 37.627
2.497 1.0734 ~7.5278 10.175 37.386
3.395 1.0734 ~7.4289 10.126 37.142
4.310 1.0735 ~7.3282 10.076 36.897
5.236 1.0732 -7.2262 10.025 36.652
6.177 1.0737 -7.1227 9.9750 36.407
7.120 1.0738 -7.0189 9.9250 36.164
8.120 1.0739 -6.9089 9.8720 35911
9.037 1.0740 -6.8080 9.8240 35.683

245G AR B 3l SR FH T FR 42 ) SR W O S, DGR FL 3y
W AR G B LI SR GG AR F i A Dy B T R 88 e o,
ZER L 3, YFEHREE IR 1.0 kW/m® I, 5 5 7 TRk

TN F] T i K fE 15.210 Mvare W ZEOGHR L 3G
BOA TR A BN, 28 3% o 25 & R Sh S R 1, 5
BOGAR R JC T SR e 54 .

®3 ERERFTHHMNAITEER

Table 3 Calculation results of grid connection point under constant voltage control

T AW T RTET)/ Mvar TR M) RGLEBIFE MW RGLFE O/Mvar
1.623 -14.613 =7.680 10.266 39.009
2.497 -14.686 =7.582 10.218 38.768
3.395 -14.761 =7.482 10.168 38.524
4.310 -14.836 =7.379 10.118 38.279
5.236 -14.912 -7.258 10.068 38.035
6.177 -14.987 =7.170 10.018 37.790
7.120 -15.062 =7.065 9.9680 37.547
8.120 -15.140 -6.953 9.9150 37.295
9.037 -15.210 -6.850 9.8680 37.066
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Fig.5 Compared graph of power loss of power grid
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STEADY STATE EQUIVALENT MODELING OF PHOTOVALTAIC
PLANT BASED ON ALTERNATING ITERATION OF PHOTOVALTAIC
CHARACTERISTICS AND POWER FLOW

Wu Hongbin', He Ye', Jin Wei’, Pan Jing’, Xu Bin’
(1. School of Electrical Engineering and Automation , Hefei University of Technology, Hefei 230009, China;
2. State Grid Anhui Electric Power Company , Hefei 230061, China;
3. State Grid Anhui Electric Power Research Institute, Hefei 230601, China)

Abstract: As the traditional steady-state equivalence method of grid-connected photovoltaic plant is to directly regard as
one node without considering the output characteristics and losses of the photovoltaic plant, it will result in larger
calculation error. A new calculation process of a photovoltaic plant is proposed which combines the photovoltaic
characteristic equations and power flow calculation together in this paper. During this calculation process, it take into
account the internal loss of photovoltaic plant. Exchanging the grid side parameters through alternating iteration, it realizes
the steady- state equivalent model of photovoltaic plant. With the IEEE 14 example system, the proposed steady- state
equivalent model is verified. Through comparing with the traditional equivalent method, the proposed method can
characterize the steady-state characteristics of large-scale grid-connected photovoltaic plant more accurately.

Keywords: photovoltaic generators; load flow analysis; electric power systems; steady- state equivalence; alternating

iteration



