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Table 1 Classification of weather types
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Fig.1 Error of optimal classical model and corrected

model under different partition criteria
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Table 2 Error of corrected model under

different weather types
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1 Erbs’ 25.36 3234 0780
2 Erbs’ 9.86 1432 0.661
3 clik[15)Liu & Jordan’  2.02 8.62  0.056
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Fig.2 Correlation analysis of diffuse irradiation

ratio and each meteorological factor
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Table 3 Weather type classification by

introducing total cloud cover
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Fig.3 Proportion of different weather types at
different moments in sunshine time
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Table 4 Error of optimal model corresponding to

different weather types

KA I AR MAPE/ % NRMSE/% r
1-1 Perez 9.38 11.60 0.831
12 C#k[21]Liu & Jordan 10.55 11.73 0.831
1-3  iik[21]Liu & Jordan 10.32 11.35 0.832
2 Klucher 10.33 11.71 0.803
3 XHk[21]Liu & Jordan 10.04 11.29 0.826
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Table 5 Cumulative total radiation over two
years under each weather type
SR/ (MJ-m™)
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Fig.5 Flowchart of solar radiation estimation
based on weather type classification
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Table 6 Comparison of different models

sl MAPE /% NRMSE/%  r
P k[ 15]Liu & Jordan  71.68 81.55 0.825
) Erbs 19.45 27.55 0.864
A AR 17.73 25.75 0.868
L SCHER[21]Liu & Jordan 13.27 18.22 0.976
Eg&ig Perez 16.33 22.17 0.979
2 A Avi T 13.22 18.20 0.976
g SCHRk[21 ]Liv & Jordan 15.12 20.10 0.970
i Perez 17.73 23.63 0.975
LR 13.94 19.76 0.968
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Estimation method of solar radiation based on effective classification of weather types
LI Fen',LIN Yilun',WANG Renkui',L.I Chunyang’, WANG Yufei',CHENG Chi’,TONG Li*
(1. School of Electric Power Engineering,Shanghai University of Electric Power,Shanghai 200090, China;
2. Foshan Power Supply Bureau of Guangdong Power Grid Company,Foshan 528000, China;
3. Hubei Provincial Meteorological Service Center, Wuhan 430205, China;
4. State Grid Zhejiang Electric Power Research Institute, Hangzhou 310014, China)

Abstract: An effective identification method of weather type is proposed based on the hourly radiation and
meteorological data in Beijing area from 2010 to 2011, the horizontal diffuse radiation fraction model sui-
table for Beijing area is researched and carried out for localization correction, meanwhile the performances
of current main inclined plane radiation models are verified,and the comprehensive model cascaded by the
optimal diffuse fraction and inclined plane radiation models corresponding to each weather type is estab-
lished and evaluated. Results show that the prediction error of the modified Erbs and Liu & Jordan models
is small in horizontal plane diffuse fraction model,the prediction accuracy of inclined plane radiation model
is closely related to weather type,and two stage cascade with the output of selected composed diffuse radia-
tion fraction model as the input of inclined plane radiation model after the classification of weather types
can guide the estimation of inclined plane radiation and photovoltaic output prediction in the area without
observation of diffuse radiation.

Key words: diffuse radiation fraction;inclined plane radiation; modified clearness index;total cloud cover;

weather type
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