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Photovoltaic Power Generation Combination Forecasting

Based on Similar Days and Cross Entropy Theory
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Abstract: In order to further improve the photovoltaic ( PV) power forecasting accuracy, a short-term combination
forecasting model based on similar days and cross entropy theory is proposed. Firstly, the fuzzy C-means clustering
method is used to classify the historical samples,and a selection index based on membership degree is proposed to select
similar days. Then,the LSSVM,ARMA and BP neural network are used to predict the PV power. The weights of three
single forecasting methods are dynamically set by the cross entropy algorithm, and the short-term combination forecasting
model of PV power is established. The results show that this method can dynamically identify the information of single
methods and obtain appropriate weights. As a result,the forecasting accuracy of PV power can be improved.
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Table 3 Statistics of forecasting errors for single models
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Fig. 6 Forcasting results of combination models
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Table 5 Statistics of forecasting errors for combination models
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= enc 0.026 7 0.027 7 0.024 9 . enc 0.054 9 0.060 8 0.046 7
5 S h
hbo

AR SCEF AR A i Ty S ) [ bk 5 e s e, B HE T — e AL H R S8 SO FR S 1 S DR & Ty
R AT 1522858,

(1)LSSVM ,ARMA F1 BP #4125 ] 28 3 AT X S AR e e Jod 1A 2y 538 A 47 00, L B — 0000 530k 7 AN (] i )
H AR 2ZE XA R, ASCHE B LSSVM TS B2 5 T BP M2 45 1, BP it 28 I 45 30k T IS 12 o
ARMA.

(2) 445 TOIABE Y AT DA 550 AR S [R) S0 H S %) 000 58 25 | o 35 2 7 Jr RN 2L 5 455 8 0 3 - A
KRB A BRI TIN5 22 3T, (A58 SUR A A A L T 0 15 2 BEAIG, 000 R o 4.

(3) 28 UK ZH A P00 7 v e A B — A 000 Hsf 220, 30 o de /N 2 A T 5 12 45 45 B — 0 vk 22 [T Y
AHE S5 R s A B AR, A 6K & L B 5 10 S0 A R BB AR AR5 s 1) TR 32, B 3. 1oy A [ 93
D H R B6AR & H s T i), B — 2 S AN E.

[ &3k | (References)

(1] THEMM, £5W, 5. JMBOER AR REEMERT]. TP EAL TR, 2014,34(1) : 1-14.
DING M,WANG W S,WANG X L,et al. A review on the effect of large-scale PV generation on power systems| J]. Proceedings
of the CSEE,2014,34(1) :1-14.(in Chinese)

(2] ZBHC B Iea, 45 JGIRIPRBINECAR [ T]. ) R4 A 31k, 2016,40(4) : 140- 151
GONG Y F,LU Z X,QIAO Y,et al. An overview of photovoltaic energy system output forecasting technology[ J]. Automation
of electric power systems,2016,40(4) :140—-151.(in Chinese)

(3] VFEDM, 2080, Bm, 45, LT T AT B AL Ak BP i 22 I 25 i AR S th D s B [ 7] W RGO
5 ,2016,44(22) :90-95.
XU TY,MAY M,CAO Y L,et al. Short term forecasting of photovoltaic output power based on principal component analysis
and genetic optimization of BP neural network[J]. Power system protection and control,2016,44(22) :90-95.(in Chinese)

[4] TENG X L,GAO Z H,ZHANG Y Y, et al. Key technologies and the implementation of wind, PV and storage co-generation
monitoring system[ J]. Journal of modern power systems & clearn energy,2014,2(2) :104-113.

[5] wARES AR B = . JET EMD F1 ABC-SVM [ROGAR IF 9 28 Ge i i DR WM WF 52 [ 0], i s RGO S5,
2015,43(21) :86-92.
GAO X M, YANG S F,PAN S B. A forecasting model for output power of grid-connected photovoltaic generation system based
on EMD and ABC-SVM[J]. Power system protection and control,2015,43(21) ;86-92.(in Chinese)

[6] LORENZ E,HURKA J,HEINEMANN D, et al. Irradiance forecasting for the power prediction of grid-connected photovoltaic
systems[ J]. IEEE journal of selected topics in applied earth observations and remote sensing,2009,2( 1) :2-10.

(7] FEWEE MR, RANZ. T ERAEAHRBAOCIR A i m th Bt ()], b E AL TR 24 ,2013,33(34) :57-64.
YUAN X L,SHI J H,XU J Y. Short-term power forecasting for photovoltaic generation considering weather type index[J].



P UM R A2 2R (TR R ) 55 18 25 2 11(2018 4F)

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Proceedings of the CSEE,2013,33(34) :57-64.(in Chinese)

A BUERS BB, BT ARMA BERLROGIR ALt th D 00 ]. Al 5483k ,2011,48(2) :31-35.

LAN H,LIAO Z M,ZHAO Y. ARMA model of the solar power station based on output prediction[ J]. Electrical measurement
& instrumentation,2011,48(2) :31-35.(in Chinese)

AR BRI, R T, 55 B Tt G I — RO A2 1) B i 2 I DGR R T R BN AL [ 1], ) R 48 B 34k, 2015,
39(16) :16-22.

YE L,CHEN Z,ZHAO Y N, et al. Photovoltaic power forecasting model based on genetic algorithm and fuzzy radial basis
function neural network[ J]. Automation of electric power systems,2015,39(16) :16—22.(in Chinese)

AR R, L, /N R S ] i LA AR DA B A [ D] IR ,2011,35(7) :54-59.

ZHU Y Q,TIAN J. Application of least square support vector machine in photovoltaic power forecasting[ J]. Power system
technology,2011,35(7) :54-59.(in Chinese)

T ARG IRAS, 45 — R TG JK (6 BP M W4 41 A IR B B ik [T]. B RGBSR,
2016,44(18) .81-87.

WANG X P,ZHOU X L,XING J,et al. A prediction method of PV output power based on the combination of improved grey
back propagation neural network[ J]. Power system protection and control ,2016,44(18) :81-87.(in Chinese)
Wiz KUR, TR, 45 B TR AL IR 1 D)3 2 A RN [ )] K FH AR, 2014,35(5) : 744-749.

YANG X Y, LIU H, ZHANG B, et al. A combination method for photovoltaic power forecasting based on entropy weight
method[ J]. Acta energiae solaris sinica,2014,35(5) :744-749.(in Chinese)

Wi, PN g, TUEAR, A%, FETAR{ELH AT CAPSO-SNN IR A e A< il (] "Ly A S fkisé 4 ,2017,37(3) :66-71.
CHEN T,SUN G Q,WEI Z N, et al. Photovoltaic power generation forecasting based on similar day and CAPSO-SNN[J].
Electric power automation equipment,2017,37(3) :66-71.(in Chinese)

Wia , X EAT, KB, A5 S IFROGIR RS B R GEnT SEVEPEA Tk [T ], SRR ,2016,42(9) :2689-2696.

YANG X Y,LIU Y Q,ZHANG H,et al. Reliability evaluation method of grid connected with photovoltaic power station[ J].
High voltage engineering,2016,42(9) :2689-2696.(in Chinese)

VR U0, 28 55 ST S SURT G 00 U D3R A 0 7 i [0 ). R A L T AR 241, 2012, 32(4) :29-34.

CHEN N, SHA Q,TANG Y,et al. A combination method for wind power prediction based on cross entropy theory[ J].
Proceedings of the CSEE,2012,32(4) :29-34.(in Chinese)

ZERELT BRSPS MG, A6 JET AL H B A IR K v R Gkt DR [ )] . 4RZRHLJ7,2012,40(1) - 153-157.

LI J H,CHEN G P,GE P J,et al. Ouput power forecasting of PV generation system based on similar day theory[ J]. East China
electric power,2012,40( 1) :153—157.(in Chinese)

WRiEA. FETHICR B IErE AL & IR 1], ARG TR #H,2006,21(4) :353-360.

CHEN H Y. Research on properties of superior comhined forecasting models based on correlation coefficients[ J]. Journal of

systems engineering,2006,21(4) :353-360.(in Chinese)

[FTHEm#F TR K]



