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Fig.1 Comparison between calculated and actual
values for direct and scattered radiations
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Fig.2 Distribution of scattered cloud cover index
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Fig.3 Predicted results of scattered radiation
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Table 1 Optimistic value of some scattered cloud cover index intervals when a=0.6

[Py GRS

FBUX ] 08:00 09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00
[-1,-0.75)  0.0124 0.0124 0.0124 0.0124 0.0125 0.0125 00126 0.0125 0.0125
[-0.75,-0.5) 0.0221 0.0221 00221 0.0221 0.0223 0.0224  0.0223  0.0223  0.0224
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[0.25,0.5) 0.1768  0.1768  0.1770  0.1762  0.1755  0.1756  0.1748  0.1762  0.1766
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Fig.4 Predicted interval of direct and
scattered radiations
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Fig.5 Predicted results of light intensity expectation
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Short-term solar radiation intensity forecasting based on fuzzy-random theory
ZHAO Shugiang,XIE Yuqi,LIU Dazheng,LIN Peng,HU Yonggiang
(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University,Beijing 102206, China)
Abstract: Based on the fuzzy-random theory,a solar radiation prediction model is built to obtain the

prediction interval and expectation of solar radiation under the predicted cloud cover rate. The randomness

of cloud cover rata and the fuzziness of cloud cover index are analyzed. The fuzzy-random theory is

adopted to deal with the cloud cover index. The cloud cover index is used to correct the solar radiation

calculated with the REST model for cloudless weather to obtain the solar radiation for cloudy weather.

The data of BMS photovoltaic station of USA is used to verify the proposed model,and the results show

that it has higher prediction accuracy.

Key words: solar energy; solar radiation; cloud cover rate; fuzzy-random variables; cloud cover index;

models; forecasting



