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Tab.2 Parameters of GP model

(o a, l
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0.3264 1.2999 0.0051
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Tab.3 Parameters of optimized GP model
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Tab.5 Weather type
H 1t KAHEH H 1t KAFEH
2012-04-20 i) 2012-04-24 £=(%)
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Tab.6 Training sample sets

A

H 3] =T N e i 1 &
4 KA k) StMEEE, R/ R W
KA F/KW  (kW-m?) C
2012-04-20 09 144.02 50.99 -10.48 177.02
2012-04-21 09 177.02 60.99 -10.20 168.86
2012-04-22 09 168.86 52.99 -10.35 191.42
2012-04-23 09 19142 58.99 -10.38 178.92
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Tab.7 Test sample set ML {E/ &5 GP 1% HS-GP #:7
I %] e ;
A o kW HUIE/AW  Sw/%  FUE/AW 8w /%
B kA B LEEE, RE/ ?g"yiﬂi 13:40 318461 32230400 1207 3228680  1.384
KA OEAW  (kWem?)  C AN 13:55  3207.36 32073100  0.001  3199.640  0.24]
2012-04-26 09 17892 5599  -10.29 i 14:10 315009 31947000 1416 3189.070 1238

B T 5 SR O 2 K s TNE A 1R 22 e ETE L, i
2 AT BT A WA 3 AR R 22 e VRIE L e fk s

) GP AR A T e A TR
3500
3000
2500
2000
1500
1000
500

0 . . : : %
08:00 10:00 12:00 14:00 16:00 18:00
i %)
s WIS, —— W{E - 7
B 2 HS-GP Tl 4 B 7 ) 4 B &
Fig.2 Effect of HS-GP forecasting model
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Tab.8 Comparison of forecasting results

Y)E /MW

2 L/ 458 GP LR HS-GP 5 7
kW TE/KW  Sw/%  BUNE/KW  8pe/%
07:40  161.21  106.0730  34.200 140330 12.950
07:55 29891 2829170  5.350 259.799  13.080
08:10  520.17  479.9250  7.737 499.760 3.924
08:25  616.16  694.0270  12.640 600.877 2.480
08:40  861.68 9215130  6.944 831.866 3.460
08:55 105020 11582000 10.280 1176270  12.000
09:10  1446.92 1399.5900 3271  1502.600 3.848
09:25 1644.54 1641.1000 0209  1675.270 1.869
09:40 1873.96 1878.1300  0.223  1922.320 2.581
09:55 2074.08 2106.3000  1.553  2156.500 3.974
10:10  2297.11 2321.4900  1.061  2293.530 0.156
10:25 278123 25199900  9.393  2488.050  10.540
10:40 2674.06 2698.6400 0919  2659.970 0.527
10:55  2784.02 2854.8600  2.544  2804.370 0.731
11:10 2887.68 2986.8400  3.434  2991.980 3.612
11:25 3011.51 3093.6400  2.727  3050.780 1.304
11:40 3104.89 31752800 2267 3162.710 1.862
11:55 321594 3232.8200  0.525  3285.900 2.175
12:10 322594 32683300  1.314  3306.910 2.510
12:25  3219.15 3284.8500  2.041  3311.600 2.872
12:40 3250.14 3286.1600  1.108  3337.460 2.687
12:55  3240.03 3276.5100  1.126  3288.010 1.481
13:10  2800.11 3260.2400 16.430  3280.960  17.170
13:25 319924 32413500 1316  3167.220 1.001

14:25  3099.31 3184.1000 2736 3162.630 2.043
14:40 3147.16 3172.8100 0.815  3137.200 0.317
14:55  3090.90 3156.7700 2.131 3094.560 0.119

15:10  3071.39
15:25 3144.46

3130.9400 1.939
3089.8700 1.736

3108.620 1.213
3103.650 1.298

15:40 3033.02 3028.2900 0.156  3082.080 1.617
15:55  2845.79 2941.7500 3372 2991.000 5.103
16:10  2765.71 2827.1400 2221  2887.940 4.419
16:25 2693.86 2683.1000 0.399  2724.120 1.123
16:40 2613.36 2510.2900 3.944  2515.880 3.730
16:55 2290.03 2311.3500 0.931 2373.690 3.653
17:10  2170.36  2090.7700 3.667  2100.830 3.204
17:25  1990.81 1854.5100 6.847  1620.090  18.620
17:40 1741.47 1609.5000 7.578  1488.240  14.540
17:55 148581 1363.1100 8.258  1539.110 3.587
18:10  1253.50 1122.5900 10.440  1120.280  10.630
18:25 832.77  894.5230 7.415 920.730  10.560
18:40 620.85  684.4210 10.240 727.553  17.190
18:55 432,63  496.4650  14.760 470.704 8.801
19:10 347.56  333.3390 4.092 287919  17.160
19:25 21320 196.2420 7.954 170.434  20.060
19:40 109.24 84.9994  22.190 123.073  12.660
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Photovoltaic power forecasting based on harmony search
and Gaussian process algorithms

LI Yuancheng, WANG Bei, WANG Xufeng
(State Key Laboratory for Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University,Beijing 102206, China)

Abstract: The integration of photovoltaic power generation into power grid has impact on its stability. The
power characteristics of photovoltaic power generation are analyzed and the principle of Gaussian process
algorithm is researched,based on which,a photovoltaic power forecasting model is built. Instead of the
conjugate gradient method,the harmony search algorithm is applied in the built model to optimize the
hyper-parameter. Simulative results show that,the Gaussian process algorithm optimized by the harmony
search has higher accuracy than the traditional one.
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