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Tab.1 Correlation coefficients between PV power plants
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MIEL 5 ] DU AR BT 8 R 2 2 4y A5 A
ST oA Y A s P A a4, UGB
MCMC J5 32 BB A5 3 I M BEAUL 7 58 77 91118 43 A 35 o
3.3 &% MCMC #i%

331 — GG

K24 MCMC J5 k5t 3 46k fa s i 1 v
FPEF TR 3, HoA: 5 51 ) — e e 1T S B0m %
BT AN 5 R 6 B KRR e A gy
Sk 10 AN X Jf e A/ NEI R AL 2 5 oh 1-10, MAIED
5 AT LUR H, 285 05 A BT 5 I 4% 13 R R AR
ME 325 B 55 D7 s 40 B Ry e 30, B R AR g s I A
MIGET TR . & 6 H 38R T WRP ik B 1000 1 7 471 4
FL T 55 S 8 - 2 446 % 4 iR 22 (MAPE) | A
6 ] LI SOk Fi il 22 1] 6 A G L v e, R



BEZh AR T 248 MCMC ik etk b 18 5 Bl o2 59
0.71 0.25¢ _ 0.25¢
0.6l == /75 L5 0,20} & 020!
L ] S EEMCMC 7 TR = <§f i
o 05 0 % #MCMC 7 il S 0157 & OBy
ﬁi 0.4} & 0.10f H & 0.100 H H
031 Y 0.05} 1% 0.05} |_|
B 02} - 0 — = 0 1 I:l |_|
ol PVI PV2 PV3 PVI PV2 PV3
" (a) AHC5400.9~1.0
1 2345678910
SRS 0251 . m 023
() M ©0.20f & 0.20¢
<2t 0.15} = 0.15¢
L1 Eo.lo- H E 0.101 H
10 £ 0.05f _I iZ 0.05 |_| |_|
5 09 PVI PV2 PV3 PVI PV2 PV3
% 0.8 —peEw (b) HH% £%10.7~0.8
B ot S T #i:ﬂ%MCMCZJ_:{Z@:{}”\'J 0.25 0.25
0.6 -~ ZEEMCMC 7 VAT E 0.20 E 0.20
1 2 3 4 5 6 7 8 9 10 Z0.15 = 0.15
AR X 155 Z0.10 & 010
(b) BB 2 0.05 iZo. 05 |_| ﬂ
s L0 et Lo
E5 EMARFIMEREEMZRMEZEILL AL PV7 PV6 PV7

Fig.5 Comparison of probability density and
cumulative probability density between
single and multi MCMC method
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F2 B/ ZEAETAREXKERNKELS
T 5 F0 A 5B B B4 5k R LE
Tab.2 Comparison of correlation coefficients of
predicted time series of PV plants outputs of

different relevant levels between
single and multi MCMC method

X Otk piw ST ZHE 71k
R B PO MLRR W% MIRRE R/ %
1—2 0.972 0.586 -41.3 0.954 -1.81
i 2—3 0.972  0.565 -41.9 0.951 -2.15
3—1 0.998 0.597 -40.2 0.966 -3.20
3—4 0.801 0.642 -19.8 0.845 5.42
iR 4—5 0.726  0.589 -18.9 0.772 6.39
5—3 0.748 0.612 -18.2 0.782 4.64
th 6—7 0.582 0.586 0.635 0.586 0.635
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predicted time series of PV plants outputs
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A PV Power Time Series Generating Method Considering Correlation
Characteristics Based on Multi Markov Chain Monte Carlo Method
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Abstract: The existing power system planning and operation mainly considers the uncertainty of the single renewable energy

output, and there are few studies considering the correlation between renewable energy outputs. In this paper, a multi Markov

Chain Monte Carlo method is proposed to predict the PV power time series. This method establishes several Markov chains that

obey the complete conditional distribution to each other to simulate the random variation of the atmosphere over the PV plants.

These Markov chains can fully retain the correlation between the PV plants. This paper simulates the time series of three sets of

PV plants with different correlation levels using multi MCMC method. It is proved that this method can inherit the general

statistical characteristics of historical sequences more accurately than the original MCMC method and can more effectively reflect

the characteristics of the interaction between PV power plants. The multi MCMC method is more suitable for future power

electrical system planning and operation design.

Key words: PV power forecast ;random time series ; correlation ; Multi Markov chain
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