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This thesis presents the fuzzy controller design for the compensating current
control of a shunt active power filter (SAPF) in a single-phase power system. The
shunt active power filter is used to compensate or eliminate current harmonic in the
power system. Calculating the reference current for compensation uses harmonic
detection by synchronous detection with Fourier analysis (SDF) method and the DC
bus voltage control uses the Pl controller designed by the conventional
approximation method. The design of the fuzzy controller is divided into two main
parts. The first part is the fuzzy structure design, which consists of testing membership
function shapes, linguistic value, Inference, and fuzzy rule design. The second part is
the position design of the membership functions by presenting two approaches, the
calculating approach depending on the maximum slope of reference current, and the
calculating approach using the Ingram and Round method. The performance of the
designed fuzzy controller is tested using the Simulink/MATLAB program to simulate
the harmonic elimination in the considered single-phase power system. The
simulation results show that the fuzzy controller designed using both approaches can
provide good performance to control the compensating current tracking the reference
current waveform produced by SDF method. As a result, the shunt active power filter
can eliminate harmonics effectively. The %THD, value of the source current after
compensation is reduced and satisfied under the IEEE std. 519-2022 (5%). Moreover,
the fuzzy controller’s performance is tested in 4 cases changing the load namely the
normal load case, increased load current case, decreased load current case, and
changed load current shape case. This test applies the Hardware-In-the-Loop (HIL)
simulation technique using the Simulink/MATLAB program and the TMS320C2000 ™

Experimenter Kit DSP board. The testing results show that the fuzzy controller can



still control the compensating current in all cases of load changes. The %THD, values

of source current after compensation are reduced to 1.87%, 2.99%, 2.17%, and 5.62%

according to the mentioned load cases, respectively. However, it can be seen that
d load current shape (5.62%) is over the
ents a performance improvement of

oad is changed. The design of

the %THD, value in the case of the change
limit of the standard. Therefore, the thesis pres

the fuzzy controller with an adaptive design when the |
the main fuzzy controller (using

an adaptive fuzzy controller consists of two parts,
designed to

the same design as the fuzzy controller) and the auxiliary fuzzy, which is

adjust the positions of the output membership function in the main fuzzy controller.

The HIL simulation results confirm that the adaptive fuzzy controller can provide the

best performance to control the compensating current in case of load changes

compared with the fuzzy controller. From the result, the shunt active power filter

single-phase power system. The
1.52% and 4.57%

can eliminate harmonics more effectively in the
%THD, values after compensation are reduced to 1.87% 2.22%

respectively. These %THD, values are under the limits of the IEEE std. 519-2022.

Furthermore, this thesis alsofpresents the current harmonic elimination in the

case of the source voltage of the power system being distorted by harmonics. In this

case, the positive sequence voltage detector (PSVD) technique is applied to improve

the accuracy of harmonic detection of the SDF method. The HIL simulation results

show that the active power filter using the SDF in cooperation with the PSVD method
can eliminate cdfrent harmonic in the distorted voltage power system. The %THD,

value of the source edrrént after-compensation is redliced to 2.40% and follows the

IEEE std. 519-2022.
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