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FPGA based POS MPPT Control for a Small Scale Charging System of
PV-nickel Metal Hydride Battery
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(Hyo-Guen Lee - Hyo-Ryong Seo  Gyeong—-Hun Kim * In-Keun Yu - Minwon Park)

Abstract - Recently, the small scale photovoltaic (PV) electronic devices are drawing attention as the upcoming PV
generation system. The PV system is commonly used in small scale PV applications such as LED lighting and cell
phone. This paper proposes photovoltaic output sensorless (POS) maximum power point tracking (MPPT) control for a
small scale charging system of PV-nickel metal hydride battery using field-programmable gate array (FPGA) controller.
A converter is connected to a small scale PV cell and battery, and performs the POS MPPT at the battery terminal
current instead of being at the PV cell output voltage and current. The FPGA controller and converter operate based on
POS MPPT method. The experimental results show that the nickel metal hydride battery is charged by the maximum

PV output power.

Key Words : Energy storage system, Grid-connected operation mode, Islanded operation mode, Microgrid
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Table 1 Conceptual explanation of POS MPPT control
method
Track Duty Current A Duty

1(Voc — V1) (=) (+) =)
2(V1l — V2) =) =) (+)
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4(V3 — V4) (+) (=) (=)
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Table 2 Parameter of small scale charging system of
Pv-nickel metal hydride battery

Parameter Date
System
Maximum power point 15 W
Maximum voltage point 3V
PV cell
Maximum current point 500 mA
Model EP1C6Q230
FPGA
ADC scale 8hit ADC
Voltage 12V
Battery
Capacitance 2000 mAh
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Fig. 6 Experiment equipments of charging system of
PV-nickel metal hydride battery
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