Latakia University Journal for Research and Scientific Studies - Engineering Sciences Series Vol. (48) No. (3) 2026

Determining the Parameters of an Active Power Filter in
Electrical Distribution Networks Using Evolutionary
Optimization Algorithms

Dr. Raseel Aljendy”

(Received 10/ 3/2026. Accepted 25/5/2026)

O ABSTRACT 0O

In most countries worldwide, ensuring the power quality (PQ) has become a
critical issue for power systems, including industrial and urban distribution networks.
To overcome these problems, the active power filter (APF) is widely used in
distribution networks and industrial networks. The active filter’s controller consists of
two main components: one dedicated to generating the reference current, and the other
responsible for producing the control signal for the inverter. This unit analyzes the
harmonic components, subsequently generating compensating reference currents
through various control systems, such as a proportional-integral (PI) controller.

Using of evolutionary algorithms especially, particle swarm optimization (PSO)
and salp swarm algorithm (SSA), to determine the optimal parameters of APF and the
gains of PI controller (K, K;) has been presented in this paper. The simulation results
show the effectiveness of the proposed algorithms and achieve a good performance
under a variable load. In a related context, the total harmonic distortion THD for current
supply has been minimized from 11.5% to 1.99%, and the voltage of DC-link has a
stable value with zero deviation from reference value using SSA.

Keywords: Evolutionary Algorithm, Particle Swarm Optimization, Salp Swarm
Optimization, Active Power Filter(APF) and Power Quality.
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L 4 alin ) Al 3l Lo 3y Aok aSad sang kel hadil) ) of Giadl o
&b oSkl 4l delain) (msahy (UPQC) assell dillall saga lead i cJladll miipall 4l
dagil) apail 8RN gl 3 L depenal Aalus 43l (mlessY @llds ((D-STATCOM) apysill culSus

o bl ol o4y Aalall ALlsl Al WSaill sang) pall O alaay Jladll eyl CESA A

3mSR Bl Gl linalyall By i il Sgall dage S5 4 (sjine a3

il e 2L
i&luagill 2-5

~ eanaliil) Saall e Yoy laall Bhaid) e adised aiall o3 (uluf e Gy oS0 cilasg slae) ]
i) dall Gl g oluall Blaidl @il zass Lelsill
Dla) e desane e Jladll el Gl fiahl paail GUI el malin (ana e gany dgaly gl .2

LB Jall
ddals Jglaa

Jand) A Uy Aung el Al g sl Ak il ially

A prall g sl Ased eyl daaiiuall agl)
1 Three phase source voltage 20 kV
2 Transformer 20/0.4 kV
3 Transmission line 5Km
4 Load & Heavily-nonlinear load 1MVA &10 Mvar
6 DC Reference Voltage, Vg 550 V
7 S base 15 MVA

ol 0 G Wy (S Al Aasiiiundl) ilpa) i) il sially

PSO parameter

SSA parameter

¢1=2; % acceleration factor
c2=2

Since c1 & c2 € [0,1]),
Search Agents=30

Max iterarion=5

Max iterarion=5

m=3; % number of variables
n=100; % population size
Wmax=0.9; % inertia weight
Wnin=0.4; % inertia weight
c1=2; % acceleration
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