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Fig.1 Power curves of photovoltaic power plant

under different weather types
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Table 1 Pearson relevant coefficient between

meteorological factors and photovoltaic power
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Fig.2 Framework of short-term photovoltaic

power forecasting model
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Short-term forecasting of photovoltaic power based on total irradiance

correction of multi-source meteorological forecast
SHI Haoqi,GUO Li,LIU Yixin, WANG Chengshan
(Key Laboratory of Smart Grid of Ministry of Education,Tianjin University, Tianjin 300072, China)

Abstract: Aiming at possible misstatement and deviation problems of a single weather forecast source, a
short-term forecasting method of photovoltaic power based on total irradiance correction of multi-source me-
teorological forecast is proposed. According to the characteristics of power series, the self-organizing map
neural network clustering algorithm is adopted to divide the generalized weather types of historical data.
The matching correspondence between generalized weather types and weather type forecast from public
weather service is realized according to the degree of sunshine,and the conversion coefficient between each
level of total irradiance of different generalized weather types is calculated. On the basis of calculating sys-
tem error of each generalized weather type,if the generalized weather type classification result of numerical
weather prediction is consistent with that of weather type forecast from public weather service on the forecast
day, the system error of total irradiance is corrected by superposition, otherwise the tree augmented naive
Bayes algorithm is adopted to calculate the transfer probability of two generalized weather types,the conver-
sion coefficient is used to calculate the total irradiance sequence of generalized weather type corresponding
to the weather type forecast from public weather service after the correction of system error,and the weigh-
ting coefficient is set by transfer probability to further modify the total irradiance sequence. The forecasting
model is built,and the short-term photovoltaic power forecasting results are obtained based on back propa-
gation neural network optimized by genetic algorithm. The validity of the model is verified by the actual
operation data of a photovoltaic power plant and the weather forecast data.

Key words: multi-source meteorological forecast;transfer probability ;numerical weather prediction;power fore-

casting;short-term forecasting; photovoltaic power generation
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Fig.D4 Total irradiance correction and power forecasting results for Generalized Weather Type 2

1200¢
&
£ 800F
g
B
-
?}; 4001
0 . . )
05:00 10:00 15:00 20:00
I+ Z1
— RABIE s —3BEIE Sl

(BERERELSR



207

15¢
2
=
7@ 10
i
5¢
0 . ) ‘
05:00 10:00 15:00 20:00
%]
——FEIE e — S ETE =3
(OMESIPIEES

D5 "X RSHKE 3 BERERERINRTNELER

Fig.D5 Total irradiance correction and power forecasting results for Generalized Weather Type 3
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Fig.D6 Total irradiance correction and power forecasting results for Generalized Weather Type 4



1200

)

2

£ 800

S (W

4001

—— RBE o —HBE - - FHBE —-—-EW
(RERERZESR

201

20:00
1]
— KB e —BEIE B IE === 52N
(b)ThEEFRMLER
[# D7 2019 % 5 B 24 H 2 ERE B E RIIETN LR

Fig.D7 Total irradiance correction and power forecasting results on May 24, 2019
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Fig.D8 Total irradiance correction and power forecasting results on May 4, 2019
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Table D3 Power forecasting errors of Case 5-7

NWP/ A LSRR %
L TNERE MAE/% RMSE/%
IN'CRat it

REIE 23.24 26.34

5 2/3 —HEIE 12.18 16.26
PABIE 7.18 9.97

REIE 2453 27.19

6 3/4 —HHEIE 13.87 16.75
P 8.43 10.16

RAEIE 15.95 2091

7 412 —HEIE 2351 31.98
P EIE 8.58 10.62

% D4 MAEFRES

Table D4 Mean error statistics of test set

FEAE K BRI MAE/% RMSE/%
REIE 14.08 16.15
IR B A 17
—HBIE 7.31 9.48
REIE 16.91 19.29
J7SCRARBA— B RE 4 14 —BBIE 10.75 13.67
PIIEIE 8.17 10.44
RIBIE 15.35 17.57
LfRAEA 31 —BEIE 8.87 11.38

FBEIE 7.70 9.91
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