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A new forecasting model based on forest for photovoltaic power generation

SONG Xiaohui', GUO Zhizhong', GUO Huaping®, WU Shuanghui’, WANG Zhaoqing’, WU Changan®
(1. Department of Electrical Engineering, Harbin Institute of Technology, Harbin 150001, China; 2. Xinyang Normal University,
Xinyang 464000, China; 3. XJ Electric Co., Ltd., Xuchang 461000, China)

Abstract: A novel model called forest for photovoltaic power generation (FPPG) is proposed to effectively predict the generation
power of photovoltaic power generation. FPPG is an assembly predict model composed by multi regression tree. In learning stage,
FPPG first obtains training sets with diversity using random sample technique, and then, constructs regression trees with diversity.
For prediction stage, the leaf that the has been assigned input information along the path of each tree predicts the power generation.
Then FPPG obtains the corresponding prediction by averaging the predictions of the corresponding leaves. Experimental results show
that, compared with neural network, FPPG performs better generated power forecasting.
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Fig. 1 Regression tree constructed from learning data set
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Fig. 2 Influence of the number of forest members

on the performance of FPPG
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Table 1 Forecasting results of PV system generated power based on FPPG, RT and NP methods
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6:30 0.016 0.015 0.001 0.014 0.003 0.074 8 0.058 4
7:30 0.070 0.064 0.005 0.067 0.003 0.102 4 0.0328
8:30 0.103 0.097 0.006 0.092 0.011 0.118 7 0.0157
9:30 0.140 0.134 0.008 0.134 0.006 0.1529 0.013 1
10:30 0.159 0.155 0.009 0.155 0.004 0.167 4 0.008 3
11:30 0.251 0.225 0.026 0.257 0.006 0.2348 0.016 0
12:30 0.576 0.558 0.038 0.540 0.036 0.549 8 0.026 3
13:30 0.336 0.340 0.004 0.341 0.006 0.359 7 0.0239
14:30 0.203 0.196 0.007 0.188 0.015 0.238 7 0.0357
15:30 0.102 0.106 0.007 0.107 0.005 0.129 6 0.027 2
16:30 0.046 0.043 0.003 0.043 0.003 0.0753 0.029 1
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Fig. 3 Forecast result of models

HigHR %

025 {— — FPPG------- RT--—-~ NP
0.20 "
W
i
015 il
G
f oy
il
0.10 )l“ ’j['] ;
: U
0.05 L A [\:7 ‘l 1 I,\\ 1
Loy b A R
0.00[ =K '\-7/\"»1!.\\-&/-' J /l t//\v:“f\,r\k\/\%

IR I S S S IR I NI\ I SN\
R R SNV N S RIC I EN RS

i [H]
4 FERFM L 3T IR E

Fig. 4 Absolutely error of models’ forecasting
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Table 2 Performance of FPPG, RT and NP

o RMSE MAE RRSE
FPPG RT NP FPPG RT NP FPPG RT NP
6:00~6:45 0.005 0.034 0.042 0.004 0.023 0.023 60.544 442.606 538.672
7:00~7:45 0.005 0.020 0.024 0.005 0.014 0.017 67.192 239.668 288.871
8:00~8:45 0.011 0.021 0.016 0.009 0.014 0.018 84.068 160.018 121.202
9:00~9:45 0.011 0.012 0.014 0.010 0.010 0.015 67.448 72.208 84.522
10:00~10:45 0.012 0.011 0.012 0.009 0.009 0.008 106.817 101.642 103.851
11:00~11:45 0.031 0.027 0.025 0.026 0.021 0.036 29.139 25.520 23.674
12:00~12:45 0.096 0.102 0.112 0.087 0.090 0.111 126.463 134.733 146.744
13:00~13:45 0.010 0.022 0.022 0.007 0.017 0.017 20.895 44.275 45419
14:00~14:45 0.020 0.034 0.038 0.018 0.024 0.026 55518 94.595 106.945
15:00~15:45 0.012 0.021 0.024 0.008 0.015 0.013 24.182 40.698 47.355
16:00~16:45 0.006 0.018 0.021 0.006 0.013 0.014 90.741 253.098 303.962
17:00~17:45 0.007 0.019 0.021 0.006 0.015 0.014 129.827 346.112 389.639
18:00~18:45 0.006 0.017 0.020 0.006 0.013 0.014 83.044 219.484 259.610
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