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A Study on the Development of Charging Controller
in Stand-Alone PV Power Generation System

Jin-Seok Oht - Jun-Ho Kwak*

Abstract : This paper describes microprocessor-based control of photovoltaic power
conditioning system, where the microprocessor is responsible for control of output power
in accordance with the generated array DC power. The microprocessor includes the
control algorithm of maximum power point tracking and converter control algorithm. In
this power. we have designed a MPPT(Maximum Power Point Tracker) algorithm with
environment factors and a PWM(Pulse Width Modulation) algorithm for high efficiency.
The controller has been tested in the laboratory with the power conditioner and shows
excellent performance.
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I cell output current

14 cell output voltage

Isar cell saturation current

T cell temperature in K

lqi Boltzmann’'s constant divided by

electronmc charge
Tc cell temperature in C
K short circuit current temperature

coefficient at Igc

A cell illumination(mW/cm)

Isc cell short circuit current at 28°C
and 100mW/cm’

I light-generated current

Ego band gap for silicon

A,B ideality factors

T, reference temperature
Ir saturation current at 7,
R = series resistance
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Fig. 2 Flowchart for MPPT strategy
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Table 1 V, I value with each converter

Ver(W| Ipy (A)| V(W] Ig{(A)

Fig. 5(a) 33.7 3.3 13.4 3.3

Fig. 5(b) 33.5 3.4 13.4 3.4

Fig. 5(c) 32.9 3.4 13.3 7.1

Fig. 5(d) 33.2 3.4 13.3 7.9
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(a) Waveforms of analog circuit
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(b) Waveforms of optimum analog circuit
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(c) Waveforms with digital switching algorithm (d) Waveforms with optimum digital switching circuit
Fig. 5 Experimental results of the charging controller
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Table 2= Table 19] 4E dlo]lH & )k = o

olE 3
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Table 2 Converter efficiency
Pp W | Ppr(W | HE5&(%)

Fig. 5(a) | 11121 44.22 39.76

Fig. 5(b) 113.9 45,56 40

Fig. 5(c) | 111.86 94.43 84.42

Fig. 5(d) | 112.88 105.07 93.08
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