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Correlation Analysis of Wind and Solar Power Generation Pattern for
Modeling of Renewable Energy
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Abstract - When the RPS(Renewable Portfolio Standards) becomes effective in 2012, the use of renewable energy will
be dramatically increased. However, there are no production simulations and demand supply programs that reflect the
characteristics of the renewable energy. This paper analyzes correlations of the domestic wind power and solar power
generation pattern in different areas and those of these sources’ output and load pattern. Based on the regional
correlation analysis, an appropriate method that uses a average output of the renewable energy or another modeling that
takes account of uncertainty could be selected. Because it's output is dependent on weather condition, we can not control
the generation of renewable energy, that is the reason why the correlation between the load and output pattern of
sources can be helpful to determine whether the renewable energy is modeled as a generator or load modifier. Through
this analysis, a basis will be provided in order to properly model the renewable energy source.

Key Words : Renewable energy, Production simulation, Correlation analysis
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Taebaek wind farm in Gangwon in 2009 and 2010

Table 3 The correlation coefficient between A wind farm and
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Table 6 The correlation coefficient between wind farms in
Jeju in 2009 and 2010
S ETE 4A3 324
TE 2EEFE PAFH AFAEEE
2009 20101 | 20099 | 20104 20104

14 0.906 0.516 0.517 0.604 0.775
29 0.930 0.831 0.723 0.961 0.882
3¢ 0.886 0.439 0.730 0.789 0.888
49 0.929 0.514 0.872 0.941 0.928
5¢ 0.629 0.616 0.849 0.727 0.859
64 0.521 0.910 0.770 0.924 0.899
74 0.709 0.625 0.763 0.779 0.877
83¢¥ 0.965 0.687 0.933 0.784 0.890
9¢ 0.933 0.813 0.606 0.915 0.869
10¢ 0.940 0.730 0.751 0.694 0.886
11¢¥ 0.625 0.511 0.691 0.951 0.890
12¢ 0.729 0.658 0.887 0.802 0.886
3t 0.809 0.654 0.758 0.823 0.877

A 0.156 0.147 0.119 0.116 0.036

WE AT
©6) 19.26 2242 15.74 14.05 4.141
(b) AlFA 4

J8 1 eluzt SHEX 9 2R

Fig. 1 The location of wind farms in Korea

AR Mo x| RHE S 25t 2 Y eft UM 3 ojE Mz 2
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Ao &g 5 Slkel, dFTHA} AGEH, 24T
gt FgAdF e AT 7] wZel FeAFTE =4
stek. 3 20100 e A I S E ) A
E A7 2457 Wi w2 ZAsE 28 7 AN
o 3P EEIA AFTY, 445EY ddEH, HATES
AFddsy A F2os AFAGSe U F, o1& Al
FuAsE TR F 7T 2 fHe Ee F Uk A
GA7E AE GRATIE 06 olde® wAZE Sl wEel
AFAGE shte] HHEAR Be Fsith oA AW
A A4 FE, AFFHoln BIAE PAFY, 44T,
Cetx = Arbgd, AFaadd ol
i 7 20099, 20108 M FX| A Lo AbmA

Table 7 The correlation coefficient between A, B, C wind
farm in Jeju in 2009 and 2010

ATA| ATA BehA]
T BtHA| CcCHA CHA
2009 2010 | 2010 | 2010¢
14 0.780 0.777 0.713 0.590
24 0.599 0.591 0.699 0.775
3¢ 0.528 0.504 0.686 0.634
414 0.722 0.584 0.702 0.777
54 0.486 0.479 0.673 0.526
6¢ 0.504 0.545 0.678 0.664
74 0.626 0.611 0.860 0.551
8¢ 0.613 0.739 0.775 0.664
94 0.420 0.529 0.787 0.678
104 0.665 0.506 0.582 0.525
114 0.776 0.676 0.739 0.789
12¢ 0.762 0.747 0.664 0.563
B 0.623 0.607 0.713 0.645
EFAA 0.122 0.104 0.071 0.097
W& AT (%) 19.51 17.10 9.918 15.09

Ao v wARA Alole] 2 dHon FPEAL 6L
A W ke A6l Qe wALEe AL o3
giel wl§ %ol vhgth mE At okzte] Aol 9l
AAR A el Al Frkol AAFA ke WATA Abolo
AT A% 06 olael grEe]l REHAT Wk Ao
U MARAEES e mel A shtel wAwA
b dvtm w1 Age] &3 A Fe wase] Az
W Ee Adstel 1 wAvle AndA FEe A4
oh Aeu wAvI7ke] gl Augd oy Egow
Qe e o8t AREAL AdsAT s
2 ABAFTE 06 ol B AHEATE A AR A

H s w
2009958 9w ARAFE Anu Fhn Gl A
Fob Bbabolo] guuAZt ek 43 G, Ewa
AFE FAEAL AGH A4/ AGes] R T A
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Table 8 Monthly correlation coefficients between Gangwon,

Youngnam, Jeju and Honam in 2009 and 2010

o 29, B AT, B
20099 | 20109 | 2009d | 20109
14 0.309 0.368 0.648 0.639
2¥ 0.686 0.634 0.724 0.656
34 0.682 0.639 0.557 0.577
44 0.587 0.621 0.748 0.682
59 0.582 0.738 0.565 0.467
64 0.714 0.712 0.577 0.354
74 0.811 0.725 0.669 0.594
8¢ 0.581 0.659 0.382 0.451
94 0.553 0.563 0.392 0.558
10¢ 0.697 0.693 0.580 0.524
114 0.593 0.561 0.681 0.708
12¢ 0.667 0.456 0.710 0.701
Bt 0.622 0.614 0.603 0.576
E=AA 0.123 0.112 0.120 0.111
W5 Al (%) 19.85 18.21 19.87 19.22
2010 29 A¥x 201007 WAl =&FH A 4
7 G, ATt TdAY AtolE AQstaE ke du
AZE et ekokth Ao A sy ARaAE B
Fov, sy AuBAVE e AFeE Ee AARAE
Btk 4719 AS 200096l wlE] o] vhgton) 1
Fo FEdAW BAMA  mysgda Adugs oA
225MW= th& A o] dn|g ol vlaf Arh meba s
A7 ARAAE et Ay ofE e, 5 47
Aol FE HAGA7E FUbeA =W FIHAA BAE S
gafof 3 Ao T FArkETh
FE9 2% 200993 20108 AE FwaA B4 A
7 AT G Abol, AFek s Ateld F@IATE A=
Ao w yrtuith mexd Zds gEAge] 8 dHdAE
S sty Y] e FaleAAE aga AT $dA
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Table 9 The solar power plant data for correlation analysis
in 2009 and 2010
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Table 10 Monthly correlation coefficients between Youngnam,
Chongcheng, Honam in 2009 and 2010
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T 20094 | 2010 | 2009|2010 |2009 | 2010

1€ 0.859 | 0.885 | 0.898 | 0.842 | 0.867 | 0.901
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44 0910 | 0914 | 0918 | 0919 | 0.935 | 0.931

59 0923 | 0904 | 0.890 | 0.908 | 0.944 | 0.939

64 0915 | 0925 | 0.890 | 0.902 | 0.895 | 0.934

74 0.853 | 0.861 | 0.825 | 0.821 | 0.851 | 0.909

3¢ 0.861 | 0.771 | 0.863 | 0.779 | 0.883 | 0.885

94 0934 | 0.836 | 0925 | 0.793 | 0.952 | 0.894
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12€ 0.836 | 0.823 | 0.866 | 0.864 | 0.861 | 0.844
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Table 11 Monthly, annual correlation coefficients between
wind power and loads in 2009 and 2010
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2009 2010
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Table 12 Monthly, annual correlation coefficients between
solar power and loads in 2009 and 2010
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