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Fig. important technologies to energy management with large
amounts of PV systems in energy systems
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%%E%;ﬂ“%fi, Energy forecasting method
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ARHHF D B B; Purpose of study
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E ZARTET )L ; Fundamental model
S RIEHEZ R/ TFHMBEAED/NTA—2EFIALTFATHETIL,
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EZIK:E;")I/ cont. ; Fundamental model cont.

BINTA—EDRE
o JERBAZHELT, BEMZERIRCRODIDIE, BLBXRIERH)
« BT &IStep-wise (EEIE RS PliE:0.250)
o BALGEHIE REBLUVEETHz, AIZ&HTIE, [ELEFEND,

Ky =a+b-X +c-X,+d-X

X, : Weather information (3 levels)
X, : Humidity
X : Ambient temperature

a,b,c,d : Parameter

F B &EDStep-wiselZ&DHZE M (Parameter chosen by step-wise method
2 3

Month 1 4 5 6 7 8 9 10 11 12
intercept 0.190 0.045 0271 062 | 032 | o625 | 05711 | 0735 | 0576 | 0578 | 0234 | 0264
coefficient
coefficient Xf:t:lzr) 0.834 0947 0743 | 0417 | 0660 | 0488 | 0474 | 0492 | 0570 | o601 | 0642 [ 0659
Vi
Humidity -0.005 -0.002 20005 | -0009 | -0007 | -0010 | -0009 | -0002 | -0008 | -0008 | -0.005 | -0.005
Temperature 0008 | 0009 | 0007 | 0008 | 0038 0.007 | 0.008
Weather
Glevelsy | 13E48 LIE45 | 3.6E-66 | 1.3E22 | 1.6E-55 | 2.1E26 | 85E-22 | 46E-31 | 19E-43 | 13E45 | 6.0E-41 | 40E31
Pvalue [™h idity | 2.56-09 2.1E03 1.6E-15 | 3.1E<42 | 33E20 | 77628 | 3.0E-11 | 2.5E-02 | 6.9E-25 | 6.6E22 | 3.1E-11 | 4.6E-10
Temperature | 5.5E-01 86E-01 | 7.5E-01 | 13E-03 | 6.5B-04 | 2.3E-02 | 7.1E02 | 2.0E-15 | 7.6E-01 | 2.6E-01 | 8.7E03 | 4.6E-02

INEWp EZLDGEE(THhL, ETLICMALNIIGE T EOREEL DRI LEVER)
KEWV p BZELDHEE(THHL, FREEOELDEVRBRIEENEINGMES)
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FRIEREDIESER (EARTT L) ; Evaluation for forecasting error (basic)
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Fig. An example of forecasting result
by using measured data (Tokyo, 2006/1-2006/12)

2006F RIR T AIRRE
(FREER KA T70%, iRBE FRERERE10%)
Fig. An example of forecasting result
by using simulated forecasting data,
Weather; 70% and humidity; 10%.
(Tokyo, 2006/1-2006/12)
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FRIEREERZHER (R FRRE T—4) ; Evaluation for forecasting error
ART—RZERT
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Flg. Basic model using measured weather data F1g Model using time series information
F Step-wiselZ&LY EE?RE"?I’LT‘/ T A—4: Selected parameter by step-wise method
Month 4 5 6 7 8 9 10 11 12
Intercept 0. 116 -0. 072 0. 188 0.689 | 0.404 | 0.613 | 0.789 | 0.586 | 0.542 | 0.554 [ 0.238 | 0.052
humidity -0.004 | -0.001 | -0.004 | -0.009 | -0.006 | -0.009 | -0.010 | -0.008 | -0.008 | -0.007 [ -0.005 | -0.003

Weather forecasting 0.690 | 0.680 | 0.540 | 0.375 | 0.411 | 0329 | 0.349 | 0.418 | 0.488 | 0.580 | 0.434 | 0.421

on time
Weather forecasting 0.133 | 0288 | 0.151 | 0.070 | 0279 | 0220 | 0.096 | 0.083 | 0.043 | 0.022 | 0.138 | 0.236
(3hours ahead)
Weather forecasting
0.087 | 0.088 | 0.169 | 0.041 | 0.117 | 0.155 | 0.180 | 0.140 | 0.091 | 0.017 | 0.225 | 0.263
(3hours backward)
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FREREEFEIER (BET—2FI ) ; Evaluation for forecasting error
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Fig. Model using areal information
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FRERZEEBINR (LEIYTFICKHREDELLIR);
Evaluation for forecasting error (Large area)
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Fig. Basic model using measured weather data ~ Fig. An example of forecasting result in a large area
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Evaluation for forecasting error (Large area) cont.
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- \-_:. O ' ) maebashi Omaezaki 214 maezaki Niigata 375
el T L ' maebashi Sendai 263 Sendai Niigata 167
' :? . maebashi Niigata 167
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- T e me (N Point A Point B |Dictance[km]
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N _‘ . o ) Shimonoseki| Fukuoka 65
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ILET)TPICKBREDGELLIR cont.

Evaluation for forecasting error (Large area) cont.
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Forecasting error in Large area
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LTI T7ICKDREDGELLINR CREIDERELERZE) cont.

Forecasting error in Large area cont.
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i &&), Conclusions

KENAHREBEDRKREBZEAIZHLELGRES FRFIMIZOVTHREZ1To1-=,
FRREDRBLEZRL, BICLEIT)7IZESFRRERBIRZRL-,

K REGOLHRICESFAREDRBL (RAXTFA)

Table. Summary of forecasting results

Point Areal
Absolute error[kWh/m’]; Hourly | 0.099 0.053
(Measure-Forecast) 0.727 0.442
Error rate;

’ 449 189
(Measure-Forecast) /Measure) /o o
Normalized by average (Tokyo) ; Daily 239 149
(Measure-Forecast) /Ave. of daily irradiation) ° ’
Normalized by maximum (Tokyo) ; 9% Y
(Measure-Forecast) /Max. of daily irradiation) ° °

S 2006F &t m D E=EN B E [kWh/m?]

Reference: daily irradiation in Japan

Tokyo |Maebashi| Choshi Kofu [Omaezaki| Sendai | Niigata
Max 7.77 7.97 7.85 7.79 7.72 7.89 8.16
Ave 3.17 3.51 3.5 3.77 3.81 3.27 3.35
Stdev 1.18 1.8 1.98 1.87 1.96 1.9 2.18
nuamEs BRI SRR



