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ABSTRACT: In order to solve the problem of large errors
in the power generation of solar photovoltaic system under
different conditions, a new method for power generation
prediction of solar photovoltaic system was proposed. By
analyzing the structure of solar photovoltaic power
generation system, the influencing factors of solar
photovoltaic power generation system were studied.
Seasons and weather types were used as historical samples
to select sample sources, and similar data points were
searched in the historical database for predicting daily
time-sharing meteorological data provided by
meteorological departments as historical samples. The
off-line parameter optimization data set was constructed
with historical samples, and the generation power prediction
model of power generation system was constructed with the
kernel function limit learning machine algorithm, and the
model parameters were optimized by the particle swarm
optimization algorithm. The experimental results show that
the mean absolute percent errors of the proposed method are
1.47% and 6.39% respectively under different conditions,

and the relative variation of the power prediction errors of
solar photovoltaic modules is less than 1% under
comprehensive abnormal conditions. It is proved that the
proposed method meets the actual prediction requirements.

KEY WORDS: photovoltaic; power forecasting; particle
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Fig. 1 Photovoltaic generation system architecture
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Fig. 2 Predicted value and actual value of

generating power on sunny days
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Tab. 1 MAPE between predicted value and actual value
of generating power on sunny days

Pz TR I RIKW SRR R HEIIR/KW  MAPE/%
05:00 728.54 734.92 0.87
06:00 1446.28 1395.74 3.62
07:00 2216.71 2219.66 0.13
08:00 4105.6 3962.53 3.61
09:00 5381.92 5 306.7 1.42
10:00 5 840.62 5863.71 0.39
11:00 6135.33 6072.94 1.03
12:00 5762.78 5 684.28 1.38
13:00 4618.29 4 640.37 0.48
14:00 3876.92 3804.68 1.90
15:00 2576.08 2 545.36 1.21
16:00 1506.44 1451.62 3.78
17:00 696.84 691.28 0.80
18:00 173.69 172.81 0.51
19:00 728.54 734.92 0.87
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Fig. 3 Predicted value and actual value of
generating power on cloudy days

®2 BHARFHETREDERNESLFE MAPE
Tab.2 MAPE between predicted value and actual
value of generating power on cloudy days

K e T F KW

2000

Nzl BOREIHEKW  SEBRREIIEIKW  MAPE/%
05:00 0 0 0
06:00 189.37 188.25 0.60
07:00 506.38 472.96 7.07
08:00 1052.41 1.009.66 4.23
09:00 856.37 1084.29 21.02
10:00 1356.81 1421.36 4.54
11:00 5 166.29 5008.84 3.14
12:00 4 817.50 5 147.20 6.40
13:00 5120.94 4992.71 2.56
14:00 5091.15 4810.37 5.84
15:00 3126.38 2 958.86 5.66
16:00 1753.36 1702.46 2.99
17:00 1210.22 1260.54 3.99
18:00 260.04 342.73 24.13
19:00 96.30 92.85 3.72
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Tab. 3 Errors of photovoltaic modules under
comprehensive abnormal conditions

MAPE #i %t NRMSE i X}
e MAPE/% NRMSE/%
2 1k1% A4k I%
Hi= 14.96 0.44 5.25 0.39
i 4 12.08 0.32 3.96 0.30
AU 16.99 0.35 7.75 0.55
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