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Performance Evaluation of an Autonomous

Photovoltaic System for Recharging Electrical
Vehicle Batteries
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Abstract-This paper deals with the performance evaluation of II. BATTERES TECHNOLOGIES AND I{ECHARGD{G

an âutonomous photovoltaic system for recharging (with TOPOLOGES

electrical power produced by photovoltaic panels) Lithium-ion
batteries ior an electrical vehicle. In this §ystem' the power Batteries can be classified as primary batteries, which
flow control is performed via a DC-DC converter using. a once used, cannot be recharged again, and secondary
Maximum Power Point Tracking (MPPT) tecttliOrel ]!_f batteries, *hi"h run be subjecteà to repeated use as they are
performance evaluation is according to two operation modes: ."pîii. àf r.rharging Uy pr-wiOing extemal electric current.
under degraded and optimal conditions.
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I. INTRODUCTION

DOn thc last two centuries, emissions of certainpolluting
I'gases from human activities have intensified the

phenomenon of green house effect leading to \ilarmer

temperatures on earth. Consequently, the international

community has been mobilized to limit atmospheric

concentrations of greenhouse gases with the goal ofhalving
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converter, Electrical vehicle, Lithium-ion battery, MPPT
control.
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global emissions by 2050. Several solutions !av9__bee.n Bafteries are more desirable for the use in vehicles, and in
proposed by researchers and the Electrical Vehicle (EV) is ou.ti.ufuit urtion batteries are most commonly used by EV
one of the most promising alternatives for the transportation liuruiu"tur..r. Traction batteries include Lead-Acid type,
problem. Nickel-Cadmium (Ni-Cd), Lithium-Ion (Li-Ion), Lithium-

Unlike the conventional vehicles on road todaf wIt3!,a11 ir"i,-., iii-poryÀ"4, Soâium-Nickel Chloride (Na-Ni-Cl),
major consumcrs of fossil fuels like gasoline, ?, EL I: irri"i.i-z-. (Ni-zn;.
propulsed by electricity which can be stored in rechar8eable Àiifr.r*f, some storage technologies could work for
batteries. The EVs are becoming more attractiv. *1ll-:T ,r;;;;i- ipptications, in ttre most parr, they are not
advancement ofnew battery technologies lh"t.h"":_liql:l ""or"*irifi, 

appficaUfe to different tunctional categories.
power and energy densiÿ and allow matching the requested il;il ;rt*;*üt must be done on the basis of several

i:ï:ffi;îïi#':i'fJ,'âîJilT§;ÿ:Ë'ïi:'f.liii:i 2;m*fUg:1, ".ï:i§'Uït",ïiliîli';'"J,.ïî,flJl
using renewable energies in a stand-alone recharging point 

à"â Jirrf,"i.g. rut.g, -é,,o.y effect, power dens§, ener_gy

(H2V: Home to Vehicle). density, oveiall cycle efficiency, life-time (number of cycles
A battery is a device which converts chemical tn.lfl ;;;;f;r*"rcej, operative èharacteristics, environmental

:ïï:I,lîiJl,'"i',ïT;:l'ï,T"ffïïÏi;;i.ff'JiXiï:t ::*i*,1;f :mm*';"#Jïl1îi iiffiï"îi:i
chemical energy. The first battery was invelt-{, UY U"tt"ri., *O their properties [3-a].
Alessandro Volta in the form of a voltaic pile in the 1800's' --ft,ori 

of pV tàtt"iies neèd io incorporate' onboard or

offboard chargers allowing the battery recharging anywhere

there is an electric outlet.
The onboard chargers are limited in output power because

of size and weighi restrictions dictated by the vehicle
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to charge at different places is limited [5]'
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