€2 Techiiical Journal
ol I, Mo 10, March-June, 2001

11381809 aTZUUNEINHITI0TAG

Simulation of a Solar Energy System
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ABSTRACT - This article reports our developed simulation program for a solar energy system. The
mathematical models of various components are described. These include solar cells, batteries, motor, and
helical pump. The motor and pump is a coupled load. Solar cells are weather dependent sources. Batteries
act in two modes of either sources or loads. Due to the component's nonlinearity and insolation
characteristic, the simulation program is necessary and useful for energy studies in such a system.
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Initialization
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| |

| | Calculate Calculate| | Calculate| |Calculate |

1| S i i |

from Iph(i) Ipmax(i) la Calculate

Inet(i)<Istr ? solar B from B from 5 from — Inet(i) I

) i PV array MPPT | |DC motor |

insolation I

model model model
model I
________________________ _
Batt string n charge start at A
time= t-T, current= Inet(i-1)
N
Calculate final time on CCC of
batt string n, fitimestr(n)
n=n+1 ‘
t=t+T, i=i+1 K
YES NO | Calculate available ‘

(t<=fitimestr(1))& current after feeding

Inet(i)<Istr*n) ? .
(Inet(i)<Istr*n) | motor, Inet(i) \
YES

Batt string n charge start at
NO time= t-T, current= Inet(i-1)
t=t+T, i=i+1 Fb

YES‘ Calculate available current |
after feeding motor in |
{ each case, Inet(i)

777\|/777J

Calculate current for charge
batt string n on CVC duration
in each case, Ibatt(i)

fitimestr(1)
(Inet(i)<Istr*n) ?
which have to conside|
all n-1 cases

Inet(i)>=Ibatt(i) ?
in each case

NO

Batt string n charge start at break
time= t, current= Inet(i)

Calculate final time on CCC of
batt string n, fitimestr(n)

NO

Finished all string ?
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