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Abstract

This paper proposes the fuzzy PI controller for maximum power point tracking(MPPT) control of
photovoltaic system. The output characteristics of the solar cell are a nonlinear and affected by a
temperature, the solar radiation. The MPPT control is a very important technique in order to increase
an output and efficiency of the photovoltaic system. The conventional perturbation and observation(PO)
and incremental conductance(IC) are the method which finding maximum power point(MPP) by the
continued self-excitation vibration, and uses the fixed step size. If the fixed step size is a large, the

tracking speed of maximum power point is faster, but the tracking accuracy in the steady state is
decreased. On the contrary, when the fixed step size is a small, the tracking accuracy is increased and
the tracking speed is slower. Therefore, this paper proposes the MPPT control using the fuzzy PI
controller that can be improve a MPPT control performance. The fuzzy PI controller is adjusted a input
of PI controller by fuzzy control and compensated a cumulative error of fuzzy control by PI controller.
The fuzzy PI MPPT control is compared to conventional PO and IC MPPT method for various
temperature and radiation condition. This paper proves the validity of the fuzzy PI controller using

these results.
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Table 1. Operating state of PO MPPT
. Change Next
Case Perturbation in Pov%er Perturbation
[AV, (k)] [AP)] [c,]
1 Positive Positive Positive
2 Positive Negative Negative
3 Negative Positive Negative
4 Negative Negative Positive

o|o} 7o) AVpy 9} APpy o] SAdo| upe} thg- 715
S AAshs Wiel PO Aoy, 919 52 &
/doll Wt PO MPPTE oA 22 YERW vy 137
13}z,

AP =F) =Pk 1)

(2P e+ D=y 1=, et t+D=Pry B+, | [pT B 4D =P =€, | [ B +D =Ty B340,
\ [ I

J2l 1. PO MPPTS| &ME
Fig. 1. Flowchart of PO MPPT
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Table 2. A rule base used fuzzy controller
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ce
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Table 3. Parameter PV module

aetrH 714 54
Maximum Power[ £ 200W
Optimum Operating Voltage[ Vo] 34.4V
Optimum Operating Current[£,] 5.81A
Open-Circuit Voltage[ V. 43.2V
Short-Circuit Current[Z.] 6.5A
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