$33K FH17H
2009 £ 9 A

SN LT S PN

Power System Technology

Vol. 33 No. 17
Sep. 2009

XEHS: 1000-3673 (2009) 17-0146-06

HESES: TM615

XaktrERS: A FRMRES: 4704047

HEBRBMEBRARAERS
i1t SEE IR

Faryf, Ex=

, FEMN, 2

(A K% A IEFR, LHE dxm 210096)

Optimal Operation and Configuration Design of Off-Grid Autonomous Photovoltaic

Generation System With Hybrid Energy Storage
WANG Li-na, ZHOU Ke-liang, LU Wen-zhou, CHENG Ming
(School of Electrical Engineering, Southeast University, Nanjing 210096, Jiangsu Province, China)

ABSTRACT: An off-grid autonomous photovoltaic generation
system with hybrid energy storage, in which the water-
electrolytic hydrogen making equipment and battery are
integrated to store the energy, is proposed and the approaches
for optimal operation and configuration for the proposed
autonomous photovoltaic generation system are given. The
proposed photovoltaic generation system can eliminate the
mismatching between intermittent solar irradiation and the
time-varying load demand, and the given optimal operation and
configuration design approaches can be employed to optimize
its operation and investment cost. Taking two consumers
located in different latitudes for example, the comparative
calculation and simulation of the proposed autonomous
photovoltaic generation system with hybrid energy storage and
conventional photovoltaic generation system with battery are
performed. Simulation results show that the proposed
photovoltaic generation system with hybrid energy storage not
only can operate in green autonomous mode and provide
uninterrupted power supply, but also possesses such
advantages as lower investment cost, smaller volume, light

weight and so on.
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Fig.1 Conventional off-grid photovoltaic generation system
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Fig. 5 Solar irradiation and user load in Innsbruck
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Tab.1 Sizes of key components for
conventional photovoltaic generation system
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Fig. 7 Battery operation state of conventional photovoltaic

generation systems in two years
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Tab. 4 Comparison of cost, weight, and volume
between two kinds of system
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