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Abstract As low-carbon policies spread around the world, interest in renewable energy is increasing.
Solar power generation is relatively easy to install and maintain among various renewable energy
sources, so it is in the spotlight. The solar power system market is growing significantly every year, and
various power converters and algorithms are being studied for higher efficiency. As a result, an electric
motor drive system that uses solar power is being studied. However, solar power generation is difficult
to commercialize because of its low power density and large changes in power depending on the amount
of insolation. In addition, the driving loss generated through switching is one of the causes of reduced
efficiency of the system. Therefore, in this paper, the low power density and driving loss were improved
by using a negative buck converter that does not require a bootstrap driving circuit for changing the
position of the switch and inductor in an existing buck converter. Furthermore, a maximum torque
control system for the motor was implemented through the MPPT algorithm while considering the shade.

Matlab/Simulink was used to construct a simulation and verify the method.
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Fig. 1. Solar Power System
(a) Independent (b) Grid connected (c) Hybrid
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Fig. 2. Solar Module Configuration
(a) Center Inverter (b) String Inverter (c) Micro Converter
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Fig. 3. Solar Power Motor System
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Fig. 8. N-Buck converter Equivalent circuit
(a) ON State (b) OFF State
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Table 1. Simulation Parameters

Parameters value unit
Rate Voltage, 48.5/15.6 V. A
Current
PV Module —
Switching 48 KHz
frequency
Rate Voltage, 240/16.2 V. A
Current
Switching 5 KHz
frequency
Power 3.73 kW
DC Motor
Speed 1,220 RPM
ArITnature 0.6 ohm
Resistance
Armature 12 mH
Inductance

o (rad/min)

Irradiance (W/m?)
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Fig. 11. Solar System Simulation
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