The Transactions of the Korean Institute of Power Electronics, Vol. 25, No. 1, February 2020 29

https://doi.org/10.6113/TKPE.2020.25.1.29

7 29 P&O 7|8t A <kAlo] MPPT €xg]so #3 I

il

N
A
rz

Rl
&

2'<_T

A Novel Voltage Control MPPT Algorithm using Variable Step Size based
on P&O Method

Jichan Kim! and Hanju Cha™

Abstract

In this study, a variable step algorithm is proposed on the basis of the perturb and observe method. The
proposed algorithm can follow the maximum power point (MPP) quickly when solar irradiance changes rapidly.
The proposed technique uses the voltage change characteristic at the MPP when the environment changes

because of insolation or temperature. The

MPP is tracked through the voltage control using a variable step

method. This method determines the sudden change of solar irradiance by setting the threshold value and
operates in fast tracking mode to track the MPP rapidly. When the operation point reaches the MPP, the mode
switches to the variable step mode to minimize the steady state error. In addition, the output disturbance is
decreased through the optimization of the control method design. The performance of the proposed MPPT

algorithm is verified through simulation and experiment.
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Fig. 1. Conventional P&0O MPPT algorithm.
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Fig. 2. MPPT operation on the PV P-V curve.
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Fig. 3. PV P-I curve according to solar irradiance.
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Fig. 4. PV P-V curve according to solar irradiance.
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Fig. 5. Proposed P&0O MPPT algorithm.
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Fig. 6. Operation point changes due to fluctuation irradiance.

TABLE I
MPP COUNTING PARAMETERS

Maximum Power Point Tracking Operation
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@ Vi <V(k-1) | AV | ® V,(RK<Vi(k-1) | +AV
© Vy&>Vyk-1) | +AV | @ V&>V, (k-1) | -AV

Tracking operation (1)

T rackzng operation (2)
Fig. 7. Tracking operation on the MPP.
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TABLE II
PV SIMULATOR PARAMETERS
Parameter Values Values
(1000W/r', 257C) | (500W/nr', 25C)
Open Circuit Voltage 260.00 [V] 250.67 [V]
Short Circuit Current 821 [A] 41 [A]
MPP Voltage 22061 [V] 212.04 [V]
MPP Current 7.72 [A] 3.86 [A]
MPP Power 1702.0 [W] 818.83 [W]
TABLE 1II
BOOST CONVERTER PARAMETERS
Parameter Values
Load Voltage 350.00 [V]
Switching Frequency 10 [kHz]
Capacitor 750 [uF]
Inductor 2 [mH]
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Fig. 10. Simulation results of MPP tracking operation
using conventional P&O method. [500W/m* — 1000W/m’]
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Fig. 11. Simulation results of MPP tracking operation using
proposed P&O method. [S00W/m* — 1000W/m’]
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Fig. 12. Simulation results using duty control. [1000W/m’
— 500W/m’]: (a) Waveform of the MPPT, (b) Magnified vi
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Fig. 13. Simulation results using voltage control by PI cont
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