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Abstract: The development of a high-precision model for forecasting the medium- and long-term power availability of
photovoltaic (PV) power is critical for the development of monthly plans in the electricity market dispatch model. There-
fore, a statistical model for forecasting the PV power generation availability based on a differential autoregressive moving
average model is developed to realize a horizontal monthly-moving forecast on the future inter-annual basis. Then, the
monthly variability of light resources and the smoothness of the same season are taken into account, and a correction
method for forecasting the PV power generation availability based on the hidden Markov model is proposed to achieve a
vertical monthly forecast correction with the same monthly recurrence of variability. The validity and accuracy of the
method are confirmed by using PV operation data from a Xinjiang power grid region.
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Original sequence data and obtained stationary sequence data
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Fig.2 Test chart of forecasting model based on ARIMA
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Table 2 Hidden layer state sequence and probability
distribution of HMM model backtracking
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4 H Ql El El 0.53 0.30 0.16
5H Q1 E3 El 0.55 0.32 0.13
6 H Q4 E2 El 0.80 0.20 0.00
7H Q4 El El 0.87 0.13 0.00
8 H Q1 El El 0.60 0.21 0.20
9H Q1 El El 0.58 0.26 0.16
10 H Ql El El 0.67 0.17 0.16
11 A Q3 El El 0.56 0.00 0.44
12 H Q2 E2 El 0.68 0.32 0.00
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Fig.4 The prediction results of medium and long-term PV
power consumption based on ARIMA prediction model and

HMM correction results
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Table 3 Comparison of relative errors in prediction results

ARIMA il HMM f&1E ARIMA 7 HMM & 1E
Aty WgHR s8Rz | A WgRE 4R/
%1% % F /% %
1A 338 257 8 A 436 431
2 A 152 472 9 A 5.42 5.98
3 A 038 0.72 10 A 2.16 224
4 A 4.60 3.89 11 A 171 151
5 A 6.50 7.65 12 A 12.06 9.56
6 A 6.17 497 A 150 131
7 H 3.95 3.16
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Table 4 Annual available power decomposition to monthly for

photovoltaic power stations

[ — K%Xﬁﬁﬂ% _ Bk e

L T AR AR
(10* kWh) (10*kWh)  (10* kWh)

1A 1152 90 90 140

2H 126.8 99 99 155

38 167.4 131 131 204

4R 170.2 133 133 208

5H 159.0 124 98 146

6 B 1432 112 121 166

78 149.7 117 119 180

8 A 156.6 122 125 188

9H 170.0 133 136 204

10 A 155.7 122 125 187

11 A 122.3 95 95 150

12 A 105.9 83 90 122

Ak 1742.0 1360 1360 2050

L UL T REMS SIS R e Rtk . EAWZE 10%101%
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Table 5 Income units in three cases
o LEEAN/ IEF 5B E A 25 10% TR%E-10%
OGMWh™) A [F H /MWh W2/t S EMWh  IR28/T £ 17 E/MWh Wi 25 /7E
B GRS 250 980 245 000 980 245 000 980 245 000
W PR EE 218.24 101 22142 112 24356 91 19927
SUIAAE By 175 850 148 750 935 163 625 765 133 875
B 132 307 40 570 338 44 626 277 36 513
MRS X P55 S 227.22 104 23 560 114 25916 93 21204
R IN IR %548 K 177.61 2.66 472 2.66 472 2.66 472
JE A BN IR S5 4 K 204.46 18.08 3696 18.08 3696 18.08 3696
BIRA 5 151.38 71.68 10 851 71.68 10 851 71.68 10 851
B NHRE 174.79 0 0 -136 23815 -4 —-656
it 2435 495 040 2435 494 727 2295 470 882

E KT SR EETTR, BTN EEE, &
A WG 313 J6.  MMmZE 10%11H0, BHiES
0 BRI/ 140 5 kWh, U2iHisk 24 158 7T,

5 4ZEig
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