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Photovoltaic System Output Forecasting by Solar Cell Conversion Efficiency
Revision Factors

- -ESR-&HE -wET
(II-Ryong Lee - In-Su Bae * Jin-O Kim - Hun Shim)

Abstract - There are many factors that affect on the system output of Photovoltaic(PV) power generation; the
variation of solar radiation, temperature, energy conversion efficiency of solar cell etc. This paper suggests a
methodology for calculation of PV generation output using the probability distribution function of irradiance, PV array
efficiency and revision factors of solar cell conversion efficiency. Long-term irradiance data recorded every hour of the
day for 11 years were used. For goodness-fit test, several distribution functions are tested by Kolmogorov
~Smirmnov(K-S) method. The calculated generation output with or without revision factors of conversion efficiency is
compared with that of CMS (Centered Monitoring System), which can monitor PV generation output of each PV
generation site.
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Table 1. Critical value through K-S test of each
probability distribution function

Weibull | Laplace | Exponential | Log-normal
7~8 - - - -
8~9 0.082 0.068 0.150 0.119
9~10 0.0865 0.0886 0.127 0.139
10~11 0.079 0.077 0.211 0.239
11-12 0.081 0.069 0.191 0.200
12~-13 0.072 0.096 0.181 0.185
13~14 0.079 0.095 0.182 0.195
14~15 0.077 0.065 0.129 0.133
15~16 0.073 0.054 0.122 0.125
16~17 0.071 0.077 0.114 0.134
17~18 - - - -

E 1& 7 SE¥EY5ES) K-S Y7 0|89 And
A% Ve ot fe4Ee 1%2 dgen, 489 2
71 n=2330 o2& e <A D=1.63/\/n:0.089.
of &g olgstel AA UNF RES} Y TAY PEE



Bolg FEXEXHUTE FASA Hv 1 45 B 4749
ol gttt A¥= Byl A getd 7 FFEe
AAG D& nEALD = Qe 2PL 4 F§F59 ol
0.0852t}h Ztojol sta Aoy L4 AYEE L5387
A24=3

E 194 B vie go], Z AZtEE o3 A9 5
E % Weibull#} Laplace £X 3571 1% FYFFola
dAGH} Ze é*}% B, aeps o] AT ES 4
A AFREEHFE QBT F e F5dn 2EAS
4= Hﬂ%/‘]ﬂéi 743 5% 859 & FA ®AE
4t} Weibull® Laplace &2 ZF5E A (D3 4 (10)9
GER AT}

7t Weibull &2 X5

fr) =2 (L)t emp= (Z)Y @
k= (2 )108 1<k<10 ®)
rau
6= ——=— ©)
r(+ 7)

. Weibull ¥ X359 scale 320 g
: Weibull 2% 9] shape #t}ng
YA R RO BEAR

re AT BE

Q = o

1}, Laplace ¥ X3

f(r)z.%-A- exp (— Ar) D<r<eo (10

A : Laplace # X% 59 25

4. HHYTX| oo B HEAF

HGAA ofdols oA BREEE ZEEHY 2UF
=, HaAe A3 @ LE, ojgo] sz BFY, Fahst
o) ZYAE 5o He & Aolg BAY. nz P44
Held ZHY HFAA ojgols) 2¥e nANFE
7t Westth gREe RATS HAAA odole] WEE
£¢ ARANAL ojx HEP wHA2Y HAF2Y
Fg ol vt BEAA odole MBI FFL
nAE 228 nstel AV 2PAAL Adss A9
N A ool xg wAAS Kp o sn thed g
SEEET-EIA]

Kp=Kpp- Kpr+ Kpy - Kpy (11

ESTX| HEFE YA TUol 28 et UTA|IAY UM of S

Trans. KIEE. Vol. 548, No. 4, APR, 2005

4.1 A3 BYAST Kpp

AN BAAZKp)E BEEDS 04, 23}, o)
Zo Spgd 93 ofdole] Urgel Brst: Fxg
F7H RolA W, YR $A Adel weh 2 Aols} Ag,
Hred Ade ARy FHAodmz ANF PoE
2294 g odd At YWHE wEA Fe
#2191 096~097 A= ZE olgh.

42 UMK 2EREHAT Kpr

HEAR] 2ERAGAF(Kpr)E 2 (12)8 Zo] @ dc)
Kpp=1-~ap + (Tep—Ty) (12)
aPqu : gtﬂ;ﬂ%‘, PMAXoﬂ)‘-]'O’] %EE@ﬁ]#(/OC)
Ter : BISAAY AAL=(°C)
Ty m248dM9 g3AA] &%(=25°C)
43 el 2¢HXx| olaol 32 BHAF K,
IR ool 2 BAAR(Kp)E o 3= B

29 BAAFKp)% oldo] HEH BAAF(Kpy)2
Fearh

Kpy=Kpyy- Kpay, (13
Kppy=1-0.127 X (0/0,,) (14)
Kpar=1-(06x L, +1.0x Lp) (15)
ZARE 99 RFEHA
w . AARE Y9 ¥FHAX HTF

Ly : 373 A wd &48
Lp: 3 A telo= &4F

Kpve 2§¢ o4 4832 24se R o8 o
o8 &o] AN EE 239 Yuo A He 2e B}
& AFOL, Kpyy& AFAZAN BASE S22 YD
Aolth

44 olao] REHE BHAS Kpy

ool RatAT BAAF(Kpy)s Hesle #dor F
AEE ojzle] MY FaHo] HFAX) ofHele HH F
oA oz A= Bejva S B BAPA S
o oole 2AEHE mYdle Alzduig FEIA gn
dEHo=Z 089~0912 T,

191



BRBF RN 54BL 4% 2005F 48

5. R TR ofajlo] Eid=] AN

NeHes AR HYAA Ie
AAA wAHE AEe AN &
A WA Bt QA AR, kAo
FYA WMBEE WAASE nERYH o
o 284 P(r)e 4 (16)] 95 AN & Aok

P(r)y="Ppy(r)+ 4 - Yr- Kp (EWh) (16)

Ppy(r) © QA g dE EHAJEW)

A D F BRI e]) WA (m?)
Yp D E o] datd A hour)
Kp D HGIA ofEo] A& BAASF

Sl wf Abe] h¥ GELEGSFE AAHNAD, o
ol&ste] HYF BAA2de 3T T WAHE AYS
AxstnEtE 4 (17)€ ] §3t8 o

tu

Psystem= Y, P(r,)f(r,)dr, (17)

P(r,): s2AZHD] BFE ALY FHAY
f(n) : A FELITS

6. A2l o3
Fevets @A o Aol HYF BHA2He] U

A A7 84538 $rbstn Aok BER PAFE 433
71 A8 E A A9 29 AAYE ZE 2AAQY
oy F4e] 2753, ol2F A HES FH57) 96
Me dEdFez £3Aso £4 2AddolEEo Was
oo HYF 2AAG LS 289 AR wE A gE 7L,
FE, AF T 54 JHA o old T 7|4 EA
ozt e % dAAxdolgtE FH o] Ay gz
A Yepdeh

a9 72 dA 4A, 95HT gle 9L 7oz @
dlofe] 3 A2¥d F¢ EYedy A2 (Centered
Monitoring System, CMS)& R o Ft} 4 ZUEHE A&
gAME Zt Al MY D FAAN AP ALY
HFHRA FF, oHoel WMIdTFZ B oide 714 Aot
Az ool LAHE AL, AFAe) FBBAES
AAZeZ RUHY & § Ut}

192

O 7. UM FARUEE AlAH

Fig 7. PV Generation Centered Monitoring System

¥ 8& 98 AY F ALY HA YAF HelHE

ogd HYHQ
a9 89 EE
FAA BEE
LX)
nest B4 A}

HRA oldol g 54 vehdd

AEe 3% T ujEe el He o
EAG 8% 7 A AR we

;q 3l

a

THezRy HaAsUe ASd BE
7 A4 Koe AR50

88
n
o

(%)

EHY&EX oidol

a3 8. dAtol utE ef TR ofao] £

UALZ(W/m2)
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x 2. 2t efjerdt wXAlA”e] 21 ui2lolg
Table 2. Measured parameters of each PV generation site

BAAY kEWp Ne Ke A Kp
o] 93w 30 0.118 1119 | 2586 | 0.81
R4S 15 0.116 1246 | 1940 | 0.78
FEEIN 12 0.119 1225 | 1552 | 0.83
7873 & A 10 0.121 1204 | 1294 | 0.82
A A 3 0.116 1199 | 388 |0.76
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