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Optimal Voltage Arrangement between PV Array and Battery with'
minimal energy loss
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ABSTRACT

Many systems will be operated with storage battery for stabilizing their power output. Solar cell has a optimum
output voltage on which the maximum power output is produced. The optimum output voltage changes according as
the intensity of solar irradiance and temperature. On the other hand, output voltage of storage battery also changes
according as state of charge, charge or discharge current, and so on. therefore, it is necessary to clear the optimum
rated voltage of storage battery which minimizes the energy loss of solar cell due to the voltage mismatch.

In this paper, a battery simulation of PSpice was developed to analyze the optimum rated voltage of storage battery
based on solar cell array -V characteristic and storage battery charge and discharge I-V characteristics. As the results
of simulation on typical PV systems, it was clear that the optimum rated voltage of storage battery is 90% of solar cell
optimum voltage at normal operation.

Key Words: PV System, Optimum output voltage of Solar cell, Storage battery, Voltage miss matching)
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Fig. 3 Solar cell module and array modeling

0 58 188 156 260 g 250 380 358 480 158 508

u_ut

T8 4 10 kW ofallole] |-V, P-V E4EM
Fig. 4 |-V, P-V characteristics for 10kW array

WW °

R1

n l D2
lzl D3 c2

ol va

a3 5 U9 7=
Fig. 5 Equivalent circuit of Battery

A 9] VEAE AlBH ol 8] ffaf Hxislz Al
glold Tzl PSpiced B3l 17 6% 2 IRE
Tk Al B oS atlch. HAE eeFdA] ool
FVEAZ B uH EE fair] 1419 [V F4& Algde]
A oatlch Algeold Ant, 48 W S 2" 7
7} 2ol =[9aL, W wje] 32 17 83} o] Ho



14 EHEFLE WG B248 45 19974 128

F1

)
)
[N]

Dbreak Dbreak R2

: L
Dbreak 4 €2 C

33 6 FH%|2 PSpice 312
Fig. 6 PSpice circuit of Battery

225U g

o |

o 3

o} // !

g o |

U] / :

-~ ;

// "

2.100 e :

7 :

B GO i

on 100 204 30A 4pa sen 60a 700
FBH50W

J8 7 Mg o FVEMITMAIE0IM 1)
Fig. 7 |-V characteristic of storage battery in simulation(1)

,,,,,,,,,,,,,,,,,,,,,

2.000-

o 180 208 308 uon 50 1) 760
WAATW

T8 8 YN of FVEMZM(AZeolM 2)
Fig. 8 |-V characteristic of storage battery in simulation(2)

3.2 HHR 7"'°| —E— M

HEA 28 & 43 4208 WE &
ol 24y 0]"— TA Rl ¥ |
ATV, Ee 2z 34 FVEYE o] 88h
A7ell A B Fd st HHA g HE= %

VEE 2E Aol 8] AFE 74 :

2% 9% Z71HC dolA 7 VEA S Bt 544
& 3 I-VEA T} Ralidnte] wHd o= sith o] Abejolx
ol A2 RE FAo] BYgHA BE HUE
el ol ?‘47\]4 TEAAFA vln e 7

o

7F 27 e e FRA9 YRAge]
Z9] V1 B V2ol Hole 27 o] Bk 1A /)
ART] A7t A Ho] dluR] Eale) TR 2717
e Alg ol oM e 2V A &4 Ol E Bl
a9 102 el o3 x%x] skl BlgA] mE
A &Y FAAGET 2 € Aol dolX 4 -VEA
20

ﬂﬂzzy}ﬁiﬂz, S0 ek sle

3
$olliE Vel Bol Azt 2ol, 237 Aol &3 g

oy vey

CRLL] '”’*»'L

o83 g ; o
3 S
' §
a 5 0 1 2
-3
Gu%| ey
* LTy
60
m
Pm
S0
2 P2
o
4
30
Yoy g
» 2334
10
0 T - — v T -
5 10 15 M0 ag B

1 Pm: U FUX) NS
Ve 12| HUAG S FAUY

J7 9 ehEix| SaiEelol it S7IX| ofE

(BTX| JHYFeh =efAFR| SHEeD)
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solar cell (Storage battery Voc = Solar cell Vm)
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Table 1 Data Set of 10 kW class PV system(Simulation)
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