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Maximum-Power-Point Tracking only using Current Sensor |nformation for Photovoltaic Power Generation System
Hiroyuki Matsumoto, and Toshihiko Noguchi (Nagaoka University of Technology)

Abstract

Thispaper describes a novel strategy of maximum-power -point tracking for photovoltaic power generation systems. The
unique feature of this method is capability to seek the maximum power point only using a single current sensor. The
output power of the photovoltaic can be estimated with an averaged current and a current ripple amplitude. A
conventional hill-climbing method is employed to achieve M PPT, using the estimated output power described above. In
this paper, not only a theoretical aspect is described, but also experimental results are presented to show validity of the

proposed technique.
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Fig. 1. Example of power-current characteristics.
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Table 1. Ratings of GL418-TF
Rated maximum power 6.5[W]
Rated output voltage 6[V]
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Fig.2. Photovoltaic and boost chopper.
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Fig. 3. Equivalent circuit of boost chopper. (a) equivalent circuit
in switch-on state. (b) equivalent circuit in switch-off state.
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Fig.4. Conventiona system configuration. (a) standard MPPT
system. (b) short-current pulse based MPPT system.
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Fig. 5. Proposed system configuration.
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Fig. 6. Current ripple detection circuit.
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Fig. 7. Responses of peak hold circuit. (a) response in case of
increasing ripple. (b) response in case of decreasing ripple.
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Fig. 8. Comparison between measured and cal culated power.
(@ illuminance : 551.6~643.2 [W/m?. (b) illuminance :
251.0~314.7 [W/m?].
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Table 2. Ratings of S-270A
Rated maximum power 35[W]
Rated output voltage 16.6 [V]
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Fig. 9. Output power and duty ratio characteristics.
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Table 3. Experimental conditions.
Test photovoltaic GL418-TF
Rated maximum power 6.5 [W]
Rated output voltage 6[V]
Surface temperature 50[0]
Switching frequency 10 [kHZ]
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