Constructing a Three-Stage Prediction Model for

Conversion Efficiency of Photovoltaic Systems



e A il I RS RS F s ST
Constructing a Three-Stage Prediction Model for Conversion Efficiency

of Photovoltaic Systems

o4 EATE Student : Je-Jia Lu
hERE I ERE BL Advisor : Lee-Ing Tong
Bz #L Ruey-Yun Horng
Bz~ 7
R
A Thesis

Submitted to Department of Industrial Engineering and Management
College of Management
National Chiao Tung University
In Partial Fulfillment of the Requirements
for the Degree of
Master
in
Industrial Engineering and Management
June 2010
HsinChu, Taiwan,Republic of China

PEARY L4 ES



S BEE T L 2 R S TR B

VA gL game il

# &

A p R ETRRL PR RSN FREEF TR RE B

\

o Dipd R A T OuEARY €T ATRE o T R L RIEEY AR

AR FAC A B b S EPBEE R AR 2 F B
A

=<

i

“%Q_\

DA TR A 2 ] P A B
BRI ETE N R o Ra ~TE A F Tk Sl R TR 3 AP aEgEE o
TELOTR R FRARLE A IRR B IT S B K A B s

Bt 7R F el R SRR SR e ns o AT A AT
Fdi- B2 RPBS Bodl kS SRR o F A1 B H i
ENRFRBT O F R BT R FHATRHTRERSFE
RFPRBAL FrS  RELPEHFE -6 p Bk 2 2 d B R
SR PRI R AR S o B R A R R R B e

AT B BN R SR AT 2 P B RRP A T
2 Z FEEAE R R § 27 (7 o

[RE42sm] = Hrac 8 T k3L~ o suddddsas ~ fgplacd] ~ URVRLS SR
B¥EAYTE ~ pEMFEEE A BRYNE



Constructing a Three-Phase Prediction Model

for Conversion Efficiency of Photovoltaic Systems

Student : Je-Jia Lu Advisors : Lee-Ing Tong
Ruey-Yun Horng
Department of Industrial Engineering and Management
National Chiao Tung University

Abstract

Most of the electricity is generated from resources such as fossil fuels and
nuclear power. These resources are facing depletion due to the generation of energy.
Moreover, the process of generating electricity will produce pollution. Considering
the crisis of energy shortage and environmental protection, many countries emphasize
the development of renewable energy such as solar.and wind energy. Because solar
energy is inexhaustible and the poltution is low when the photovoltaic (PV) system is
utilized to generate the electricity, the solar energy is considered as one of the most
important renewable energy. However, the conversion efficiency of PV system is
restricted to engineering technique. The biggest obstacle of investing the PV system is
that the profit of electricity.produced by the P\ system is less than the high set-up
cost of the PV system. Therefore; before investing onthe PV system, it is very
important to accurately predict the conversion-efficiency obtained from the PV system.
This study proposes a three-stage prediction model for the conversion efficiency of
PV systems. First, the stepwise regression analysis is utilized to select the significant
variables for predicting the conversion efficiency of a PV system; then cluster
analysis is employed to classify the data into two clusters to improve the prediction
accuracy of the prediction model. Finally, a hybrid model which combines the GMDH
method and Genetic Programming is adopted to construct the prediction model. The
hybrid prediction model is enhanced by adjusting the residuals of the prediction
model. One real case is utilized to demonstrate the effectiveness of the proposed
model.

[ Key word] Photovoltaic System, Conversion Efficiency, Prediction Model,
Stepwise Regression Analysis, Cluster Analysis, GMDH, GP;
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