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Improvement of power quality in photovoltaic systems using genetic-ant hybrid
algorithm in order to reduce harmonics
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Abstract:

In photovoltaic systems, it is used to become a grid-connected inverter, which is located between the
main source and the power grid. Due to the presence of electronic devices and dead time in the
switching operation of the inverter, it causes a disturbance in the power quality in photovoltaic
systems, which causes total harmonic distortion (THD) in the output form of the system. In this paper,
by using the combined genetic-ant algorithm to optimize the proportional-integral (PI) controllers, it
has improved the pulse width modulation (PWM) functions in the three-phase Q ZSI inverter, which
leads to the reduction of (THD) is output, and not only improves the overall operation time of the
inverter, but also improves the switching speed. The simulation results are presented using
MATLAB/SIMULINK software to check the superiority and effectiveness of the proposed method.
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Figure (1) Grid connected QZSI inverter structure
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Table (1): Switching modes
Sozpigm g <l () Jgax

Switching state 51| Ss S Se Sz | 5,
Active state (100) | on of of on of on
Active state (110) | on of on of of on
Active state (01 0) | of on on of of on
Active state (01 1) | of on on of on of
Active state (00 1) | of on of on on of
Active state (101) | on of of on on of

Null state (000) | of on of on of on

Null state (111) | on of on of on of
Shoot through state | on on ) 0 0 [0
Shoot through state | ¢ 0 on on 0 [0
Shoot through state | ¢ 0 ) 0 on on
Shoot through state | on on on on 0 o)
Shoot through state | on on o) 0 on on
Shoot through state | ¢ [0 on on on on
Shoot through state | on on on on on on
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Figure (11): QZSI output pulses
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5. Pulse width modulation
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