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Abstract- The increasing penetration of power
electronic  converters, nonlinear loads, and
distributed generation units into modern power
systems has significantly heightened the problem of
harmonic distortion, adversely affecting power
quality and system reliability. This paper presents an
investigation into power system harmonic reduction
using a Shunt Active Power Filter (SAPF). The
shunt active filter is designed to inject compensating
currents that counteract harmonic components
drawn by nonlinear loads, thereby improving the
overall power quality. A control strategy based on
instantaneous reactive power theory (p—q theory) is
implemented to generate reference currents, which
are tracked using a hysteresis current controller to
achieve fast dynamic response and accurate
compensation. Simulation results demonstrate the
effectiveness of the proposed SAPF in reducing Total
Harmonic Distortion (THD) of source currents to
within IEEE 519 standard limits, while also
improving power factor and load balancing. The
findings confirm that shunt active filtering provides
a flexible and efficient solution for mitigating
harmonics in power distribution networks, ensuring
stable and reliable operation under varying load
conditions.

Keywords: Power Systems, Harmonics, Fault, Shunt
Active Filter, Reduction, Distortion

L INTRODUCTION

Transformation in the power system has recorded a
series of functional theories to increase the electrical
power system reliability and efficiency. This
transformation have been expanded more as a result of
the introduction of new methodologies employing
advance communication and control tools, new
generation sources, semiconductor technologies and
the integration of flexible loading scheme that provide
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the regulation of frequency, in the pursuit of energy
efficiency  .Unfortunately, this  technological
advancement despite its huge contribution to the
electrical power system draw non-sinusoidal current
and induce harmonics which also affects the quality of
power production and degrades the system's overall
power factor.

Non-linear loads and power electronic switching
device causes a significant harmonic issue in the
power system as a result of extracting harmonic
current and reactive power from the power supply
source. And because of that they bring about
unbalance voltage and neutral current problem in the
system network. However, harmonic propagate from
one consumer or factory to another causing many
objectionable effects on the power system and this
harmonic current component do not represent useful
active power as a result of the frequency mismatch
with the source voltage.

Harmonics are divided into three categories: zero-
sequence harmonics, negative-sequence harmonics,
and positive-sequence harmonics. Large current
magnitudes are present in the harmonic components.
While harmonics of the zero sequence flow through
the neutral conductor and cause the conductor to
overheat, positive-sequence  harmonics are
components of current harmonics, and negative-
sequence harmonics are always found within phase

lines and increase the overall system harmonics.

For modern industries with non-linear loads in
electrical power systems, power quality issues are a
major concern due to the significant time and financial
losses.

Harmonic major effects on the power system
equipment include: Overheating, Capacitor failure,
Vibration, Low power factor, Resonance problem,
Communication interference, unwanted circuit
breakers or fuses blowing, Overloading and Power
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fluctuation. Therefore, to improve the power quality
performance, it is obvious that elimination or
reduction of harmonics from the power utility system
is a must do. The most widely used technique for
reducing harmonics is the shunt active power filter
(SAPF), which reduces distortion from the harmonic
currents by creating a reference current. Shunt active
power filters will continue to track the network's
reactive power and harmonic current flow while
producing reference current from the waveform of
distorted current. It should be noted that the shunt
active power filter's (SAPF) closed-loop action will
assist in real-time reactive power compensation and
harmonic reduction with minimal delay.

IL. METHODOLOGY

This work characterized the Oji-River ISMVA
(33/11kV) distribution transformer located at Oji-
River, Enugu state. The characterization was done to
evaluate the performance of the feeder considering
the phase characteristics and harmonic content of this
Transformer

How it was done

The characterization was done in the control center
using a remote supervisory data acquisition and
control set up made up of remote terminal unit,
programmable logic controller, monitoring

Figure 1: Oji River 132kV Power System in
MATLAB

Figure 1: Oji River 11Kv Feeder System in
MATLAB
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Figure 2: Oji-River 11kv MATLAB/Simulink Feeder
System

A.  Method of data collection

The phasor characteristics of the transformer were
monitored based on the Power flow analysis load flow
model (refer to section 3.5.2) from the set up structure
in figure 3.1. The model was used to compute the
distribution phase angle, voltage magnitude, real
power and apparent power as shown in the table 3.1

Table 1: Orji-River 11kV MATLAB/Simulink Feeder

BUS IERIVA (3311kV) | VOLTAGE | PHASE FLOAD |QLOAD
NO Transformer ANGLE
) AW DIV a)
(Degree)

T DHOITZ3- 100 00 ERE) ENH
11F04T400

F3 DHOZTI2- 100 .00 537 o1
11F04T427
DHO2T22- 1.00 0.00 018 0.16
11F04T474

) DHOITZ3- 100 00 508 EXE
11F04T401
DHOZTI2- 100 .00 B Go8
11F04T477

6 DHO2T22- 1.00 0.00 008 005
11F04T463

7 BHOIT23- 100 00 510 o8
11F04T460

B DHO2T22- 1.00 0.00 .14 0.10
11FO4Ta57

13 DHO02T22 1.00 0.00 005 003
11F04T407

i DHOITI2- 100 .00 514 a1
11F04T479
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Eos Jissrva GITIEY) | VOLTAGE | FHASE FLOAD | QLOAD
NO Tran:forme. ANGLE
[i-Rh Iy BINar)
(Degree)

T DHOZTII- ToE T00 [E] TI0
11F04T466

= THIZTII- 150 B0 TI7 R E)
11F04T267

= DHOZT21- o7 G.00 TIT I3
11F04T464

I3 BHOSTE- 155 LX) X LX)
11Fo4T232

T DHOTTEI- 150 500 X)) LX)
11F04T216

18 THOTTE3- 150 500 50 5]
11F04T203

7 DHOZTZI- T00 00 005 LX)
11F04T270

T8 DHIITII- 00 000 005 TOF
11FG4T469

= DHOZTZI- 100 0.00 005 003
11FG4T418

FL THIITZI- 100 0.00 AT RN
11FG4T484

T THOZTZ2- 150 0.00 o7 oIE
11F04T473

= THOZTZI- 100 000 LR E 016
11F04T454

== DHOZT22- 100 000 008 005
11F04T475

b DHOZTZZ- 1.00 0.00 o1 008
11F04T412

P DHOZTII- 100 000 006 [
11FO4T455

BUS | 1SMVA (33/11kV) | VOLTAGE | PHASE PLOAD | QLOAD

NO Transformer ANGLE

(pu (MW) | (MVar)
(Degree)

26 DHO2T22- 1.00 0.00 0.10 0.08
1IF04T456

7 DHO2T22- 1.00 0.00 0.14 0.10
1IF04T402

28 DHO2T22- 1.00 0.00 0.05 0.03
11F04T465

29 DHO2T22- 1.00 0.00 0.05 0.03
11F04T439

30 DHO2T22- 1.00 0.00 0.08 0.05
11F04T472

The Table 1 presents the phasor characteristics of the
feeder transformer as it feeds other distribution
transformers within the region. The result was
determined based on the load flow model and the data
obtained was analyzed using load flow Electrical
Transient Analyzer Program tool (ETAP tool) as
shown in the instrument Figure 3;
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Figure 3: Phasor analyzer

From the result it was observed that Feeder
transformer was characterized with nonlinear voltage
magnitude. Also the result shows that real and reactive
power flow to the load in the secondary distribution
transformer can be monitored. To measure the
harmonic content in the system, the K-factor technique
was used to design a Fourier frequency analyzer. This
K-factor technique is designed using the relationship
between the root mean square voltages and current of
the secondary transformer to compute the voltage
harmonic content as shown in the table 2;

Table 2: Result of the current harmonics

Time (3} Harmonic (04) | Magnitude Harmonic order
1 23 2548 T
I a7 20836 F)
3 &0 11233 3
) ) 5135 3
5 T 57559 5
5 EXT 50417 E
T 78 37612 7
B 30 338358 g
] EXO 30441 E]
0 30 27635 i
1 22 25466 1
2 1% 3583 2
13 16 22135 iE]
1 T4 21558 ™
15 1z 20417 15
16 10 18612 16
7 17 138355 7
i (X 10441 =
i o3 EEEE i
20 oo 5466 0
Average 1437

The table 2 above presents the characterized results of
the feeder from the SCADA network while the
harmonic content is analyzed using a Fourier
frequency analyzer as shown in figure 3.5. The
analyzer measures the total harmonic in the system
and analyzes the result at each order using instruments
as shown in figure 4.

harmanlc (%)

¥ Harmonics (%)

0 =
123 45678 910100R2134151617181820

Harmanic order

Figure 4: Fourier harmonic analyzer
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From figure 4 above, the average total current
harmonic in the 11kV feeder system is 14.37%, this
result is determined based on the K-factor technique
(see equation 3.15) used for harmonic content analysis
in electrical power system. This work therefore
proposes the use of shunt active harmonic filter to
control this harmonic in the case study power system.

B. System Design

The proposed system will be designed using the
following outlined models;

1. Model of the Oji-River Transformer

15MVA (33/11KV) distribution system
il. Harmonic model in the disco system
iil. Model of the shunt active filter

I. Model of the Oji-River Transformer 15SMVA
(33/11KV) Distribution System

This model designs an equivalent primary distributive
system transformer which presents the Oji-River
Transformer 15SMVA (33/11KV) 11kv feeder system
developed using the relationship between the bus and
voltage profile identified using figure 5;

Bu=z ¥

v Vkik

ViE) ‘ E:1—|— / |Bu5k
Bus i Ik — «— Il
1= j >—§

Figure: 5: equivalent distribution transformer

Using the transformer equivalent circuit, the primary
and secondary sending (k) and receiving (j) sides are
modeled as follows:

3. 0_k: Voltage phase angle at node k.

4. V_j: Voltage magnitude at node j.

5. & _j: Voltage phase angle at node j.

6. t: Transmission line impedance.

7. 0: Angle of transmission line impedance.
8. y: Admittance of the transmission line.

The power flows that correspond to the power
transformer's two ends are
* *
Sk =Vikd jie> Sig =Viglij o)
1. S: Represents complex power, which is a
measure of the flow of power in an AC

circuit. It includes both real power (P) and
reactive power (Q).

2. V:Represents complex voltage, which is the
voltage difference between two points in an
AC circuit. It is a complex number with a
magnitude and phase angle.

3. 1. Represents complex current, which is the
current flowing through a circuit element. It
is also a complex number with a magnitude
and phase angle.

4. ~*: Denotes the complex conjugate. The
complex conjugate of a complex number is
obtained by changing the sign of its
imaginary part.

IT Power flow analysis

The power flow program finds the set of unknown
parameters that, according to equation 3, result in

. rlea
Iy = Fel£ds - Fr_|/_'§ v power balance at every bus. From the standpoint of
- : ! (1) power flow, each bus has four parameters: active
So for side k power P, reactive power Q, voltage magnitude V, and
0 forside %, voltage angle. The structure below is used to relate
] these parameters:
A
Jk = . /f . I/
For side j, 120 ) Pispec + le;pec = F;_ca “+ ]Qica c 4)
1. I kj: Current flowing from node k to node j. Where
2. V_k: Voltage magnitude at node k.
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f;_calc +J-Qicalc _ Vlll* )

To put it another way, the power entering the system
must match the power specified at each bus. The load
flow problem has a size of 2N, where N is the number
of buses, because each bus has two unknowns. For
each bus, there must obviously be two equations in an
effort to resolve the issue. These are from KCL, which
has the form for any bus i.

*
N
Ry e R A
j=1
(6)

Separating into real and imaginary components yields
two equations for bus i,

N
PP = ZI’GH%,J‘HVJ\COS(@ ~6,-6;)
j=1

(7

N
0P = ZP@”%JHVJ‘W(@ ~J; —49i,j)
j=1
¥
Where
Vi =il vy =V\48; vy = il 40,

IIT The Model of Total Harmonic Distortion

The total harmonic voltage distortion is calculated by
taking into consideration the system's harmonic
order, harmonic current, voltage, and root mean
square value.

THDv -[/ (X5, ViZ/ V1) ©9)
Or THD, = V{(Vams/V1)? — 1}, (10)

Where h is the harmonic order, V}, is the RMS's rated
fundamental voltage, and V is the harmonic voltage
at harmonic frequency h in RMS. Thus, the
fundamental frequency is represented by H=1.
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Similarly, equation (9) is used to find the system's
total harmonic current, and equation (11) is used to
replace voltage with current.

THD, = [«/ijf'ﬁ)] (11

or THD; = «/{[‘RI%]Z ~ 1) (12)

The RMS voltage and current can now be expressed
in terms of THD since equations 10 and 12 are used
to determine the current system's total current and
voltage harmonics, where [, is the harmonic
frequency hr at which the harmonic current occurs in
RMS and I, is the rated fundamental current in RMS.

Vams = \/Zfﬂvﬁ (13)
Ipys = \/Zf:lIl’Zl (14)

IV Model of the K-Factor Technique

This method functions at harmonic frequencies with
reduced losses and is especially made for nonlinear
loads;

Equation 15 below illustrates the model, which is the
ratio of eddy current losses when supplying nonlinear
loads and linear loads;

K=3i= Zpim 13 n? (15)
Where;
K is the k factor

Pi is the eddy current losses on linear load
Pf is the eddy current loss on nonlinear load
H is the harmonics value

hy, Is the harmonic current (p.u)

C. Mathematical Model of SAPF

The three-phase power source with filter connected in
parallel to the distribution load (nonlinear load) can be
used to model the SAPF. Figure 7 illustrates the basic
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design of a shunt active power filter coupled to a three-
phase, three-wire system.

._32‘ 1]3..;.
b in i
y 0 Non-Linear
e ey Load
A4
P P P
Tea |%b [t
4; R
1
S1 S3 S5
IO
vb —
o] 7RG,
S4 S6 S2

Fig. 6: Fundamental Structure of SAPF
Where; Vg, Vg and Vi represent source voltages
i, i and i represent load currents

ica, ic and icc represent the compensating
currents injected

dy  — ; )
LEE(‘G = Usa — -H'?'m —Ua

dy —p ; )
LE?-C;J = Ugp — -H'?'cb — Uy

d - .
L3ice = Vse — Riee — e

L Cdr%/f'dr = fﬂim + fbirb + fcicc )

Where; f,, fi, and f; are switching functions.
Inductance and resistance of the filter are denoted by
L and R respectively. Cdc is the capacitance at the
DC link. This matrix can also be written as

iea 20 0 0| Via = Va
dlds | |0 =F 0 0f]is | 1|w-u
dt i 7‘ 0 0 -5 0‘ i +L‘1'S(.—7'r
o] L& & &oflw] | o]

The transformation matrix required for conversion
from abc to an arbitrary rotating dq0 reference frame
is given as
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[ costl cos(0— %) cos(0+ %) }
2

T= grme sin(f = 5F) sin(f + ?)‘
1

1 1
2 2

Therefore, the addition of three-phase voltages and
currents results in zero as shown as

isa + ?"sb + isr. = O
Usq + Uspy + Ve = O

Eq. 3 represents the currents in dq frame

f{"rrﬂ {‘% w _%w{f”ﬂ
e R IR o S
L] & & o [lw] o]

Where the switching state functions of the system in

dq reference frame are denoted by fd and fq and © is
the supply angular frequency. Eq. 3 can be re-written
to get Eq. (3)

di —p ‘ wli )
L‘E?cd = U= JH,?-Cd + "'UL'?'CQ - fd-T'dc

d;, — ; T y
L%icq =1, — Ricg—wLicg — fq04c

C&%T’dﬁ = fd icd + fq f-cq

V. Shunt Resistance Power

The RMS equations 11 and 12 are used to define the
model in equation 13, which calculates the real (or
active) power dissipated in a shunt resistor by taking
into account the total harmonic current and voltage
related.

1 1 1
Q0 =3%ne1Valn = 3 Zhmi iR = 3 Zaca(VE/Ry)
(16)

Where Ry, is the resistance at the hth harmonic

VI. Shunt Inductance Power
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Pure Inductance power is determined as;

1 1
Q =5Z0=1Vnln =3 Zn=1 1 sy Rhcrus)

(17)

Where V, = j2rnfiLl;

f1 = fundamental frequency
Thus
V,/V=h x2
I1
(18)

QL(pu) = Yh=1h X I}zl(pu) = Zh:l(vﬁ(pu)/h)
(19)

VII. Power in Shunt Capacitance

Power in pure capacitance is determined as;

1
Qc = —=3Zh=1VhIn = — Xh=1Vhrus) Ihrms)
(20)

A negative sign here means that the load is receiving
reactive power

And

__h
V1= e
(21)

__nh

Vi = j2mhf;C
(22)
nh_In
Vi hly
(23)

QC(pu) = Zh:l h x V}?(pu) = Zh:l( Irzn(pu)/h)
(24)

Equations 23, 15, and 18 are now combined to create
the matching Shunt RLC models (Y), with the
frequency-dependent S-parameters of the shunt RLC
network shown in figure 6. At each frequency in the
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vector of modeling frequencies, the block first
determines the ABCD-parameters for the given
resistance, inductance, and capacitance. Then, it uses
the Radio Frequency Toolbox to convert the ABCD-
parameters to S-parameters. In this circuit, D=1, C =
Y,B=0,and A =1.

Where:

_ 2, (L
yoeetil@et e 25)

jLw

The shunt RLC object is a two-port network as shown
in Figure 7

Figure 7: shunt RLC model
D. Implementation of the Model

The application of the mathematical transfer functions
of parameters related to the power system that were
established by the different models in the work's
earlier section is covered in this section. Simulink,
mathematical models, the power system toolbox, and
the optimization toolbox will be used to implement the
model, as shown in Figures 9, 10, 11, and 12.

Neiversa Brice?

126 Phase
V4 Meastremest!

P

Figure 9: The model of the three phase system with a
resistive load.
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Figure 10: The model of the three phase system with
a nonlinear load.

Figure 11: The model of the three phase
system with a nonlinear load and shunt active

power filter in open position

G vage
Scope

Figure 12: The model of the three phase system
with a nonlinear load and shunt active power

filter in close position.
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The three-phase system model featuring a shunt active
harmonic filter

Active power filter is a bidirectional converter. It
operate as rectifier to charge the capacitors in one
direction and operate as an inverter to generate a
required opposite harmonics for system.

From the implemented model presented in figure 11
and 12, the Oji-River Transformer 15MVA (33/11kV)
distributive system redesigned with shunt active
harmonic filter as shown in equation 3.24; the 11kV
distributive system was developed using the model in
the equation 3.1 and the total harmonic was measured
using the model in equation 11 and 12 or current and
voltage harmonics respectively.

The Shunt Active Power Filter is connected in shunt
with the load the aim is to suppress the harmonics by
injecting a compensating current to the system. A
reference value is established and compared to the
actual capacitor voltage. In figure 11 and 12, three-
phase ac voltage source is connected to the three-phase
voltage and current measurement block. The source
currents are measured and output is shown in data
acquisition scope as a grid voltage and current. On the
other side non-linear load is connected to the three-
phase voltage and current measurement block. The
output current and voltage of non-linear load is seen in
scope as a load current (Iioad). APF is connected to the
wires of source currents and the current of APF is
measured in scope as active filter current (Iar).

1.  RESULTS AND DISCUSSION

This chapter will discuss the results of the simulation
models implemented using the parameters in table 4;
the results will present the performance of the
improved Oji-River Transformer 15SMVA (33/11kV)
11kV feeder system with shunt active harmonic filter.
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Table 3: Simulation parameters

Parameters Values

Op-Rrver feeder rating IIMVA

Transformer type Three phase power transformer

Load capacity 15MVA (B3EVIIEY)

Inductance 0.0:H

Total reactiva powar S00Mvar

Frequency 50Hz

Maximum fraquency 2500Hz

Start time 01s

Bazavaluz 10

Signal number 12er3

Fraquency axis Harmonic erder or Hertz

Window style FFT window or signal
A. Results

The performance of the feeder system is examined in
this section using the simulation parameters in table
4.1; the results were obtained by simulating the models
used in figure 12 and are displayed alongside the
voltage performance in figure 3 below;

The Sim-power system Toolbox was used to obtain the
simulation results in the MATLAB/Simulink
environment. Here, the analysis is displayed during the
Active Power Filter's ON and OFF times using a
breaker.

Figure 13 Current and Voltage waveform of a three-
phase resistive load system. The current and voltage
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are in phase, their waveforms are sinusoidal and
negligible harmonics observed.

Figure 14: Current and Voltage waveform of a three
phase nonlinear or inductive load system.

The current and voltage are out of phase and the
current sine wave is not sinusoidal.

Figure 15: the scope result before simulation
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Figure 16: the simulation results with shunt active
power filter in open position

Figure 18: the simulation results with shunt active

power filter in close and opening position.

B. FFT Analysis

Signal Avaiable signals
Selected signal: 11.01 cycles. FFT window (in red): 1 cycles Fae
‘\ 7
,,‘ /\ \ N /\
& 20 A ’\ /\\ [ ‘ Name: | Source_Current
EN) ‘
= | ) | ‘ ot |Grd Current
£ \ |
S \ /
2l v \J \/ \ Vi \ ,’ ‘\ Signalnunber: |1
V VY
z = = i 5 Display: (@ Signal
Time (s) 5 O FFT window
FFT analysis FFT settings.
(50Hz) = 33.56 , THD= 27.93% Strttme (s) 01
/\ /‘ /\ /‘ /\ o Nunber of cycles: |1
\ / \// \ l 18 Fundamental frequency (Hz): 50
/
\./ \/ \, \/ \/ g Max frequency (Hz): (2500
% 14
£ Max frequency for THD computation
g
B2 Same as Max frequency
S
z
. . . . . . <. e
Figure 17: the simulation results with shunt active 5 Dyl e
2 g Bar (reative fo fundamental
. ... =
power filter in close position g, ‘
Base value: |1
4 | | | | Frequency axis: |Hertz
2 S
L |||||||IIII|||||| E
0 500 1000 1500 2000 2500
Help Close.

Frequency (Hz)

Figure 19 Fast Fourier Transformation analysis of
source current without SAPF
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Time (s)

(50Hz) = 61.56 , THD= 0.91%

Mag (% of Fundamentai)

Figure 20: Fast Fourier Transformation analysis of
source current SAPF

Selocted signal: 13.42 cycles. FFT window (i red): 1 cycles
NS ‘7‘; NN “
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Fundamental (50Hz) = 27.55 , THD= 23,76%

i
|
J
1
|
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Figure 21: Fast Fourier Transformation analysis of
source current immediately SAPF circuit is closed.

C. Comparative Analysis

The comparative analysis of the above design is the
Total Harmonic Distortion (THD) of

Figure 22: Fast Fourier Transformation

analysis of load current the system is displayed using
the FFT-based current control method between the
system with and without SAPF to 27.93% and with
SAPF, it goes down to 0.91%.

Also comparative analysis has been performed to
compare and contrast the performance of the feeder
before and after connection with the proposed and
designed shunt active harmonic filter. The result is
presented as shown in table 4;
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Figure 22 Fast Fourier Transformation analysis of
load current

FFT window: 1 of 39.19 cycles of selected signal

Fundamental (50Hz) = 76.28 , THD= 38.76%

g

e

s

IIAI“““Illjllluuu ««««« S
R - AR = e
Table 4: Comparative result
_‘I'Iarmnni: order H(%%) without filter H(%%) with filter
1 25 0.50
> - oS
3 &0 008
4 EE 008
16 005
& 50 008
T8 0.04

& 50 005
El 4.0 0.08
10 30 0.04
11 22 033
12 18 0.06
13 16 .17
14 14 .03
15 12 0.03
16 10 001
17 12 001
18 06 000
Z0 Q.o .00
o T s

From the table 4, the results of the feeder with SAPF
and without SAPF have been analyzed and presented
with respect to current harmonic. From this data
presented, it was observed that the average harmonic
in the new system was only 0.085% compared to the
feeder without filter at 14.37%. This result is analyzed
using the frequency analyzer as shown in figure 23;
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Figure 23: Comparative Bar analysis between
System without and with SAPF

From this comparative response obtained in the
analyzer in figure 23, it is obvious that the harmonic
have been reduced to the lowest value as shown. This
is the reason the bar representing the H(%) with filter
is very small in bar size compared to the H(%) without
filter.

Harmonic in power distributive system equipment’s
are nonlinear signal induced from load or power
electronics controlled devices used to optimize or
stabilize the power flow analysis in a distribution
system. Overtime, the need to reduce this harmonic
have been researched upon, various technique
proposed and even implemented. However, today in
the conventional power system like the characterized
Oji River 11KV feeder, it was observed that shunt
active power filters (SAPF) with current controlled
voltage source inverter (CCVSI) is used effectively to
mitigate the harmonics and to balance the phases
sinusoidal source currents by generating and injecting
current to compensate the harmonic currents cause by
nonlinear loads. From the characterized result, it was
observed that the feeder system has 14.37% of voltage
harmonic. This work has been modeled and simulates
a filter using shunt RLC elements to mitigate the
voltage harmonic effect on the system to 0.085%.

By reducing the current harmonic response to 0.085%,
this work has effectively enhanced the Oji River 1 1KV
feeder transformer's performance. A shunt active
harmonic filter was designed in order to achieve this.
This was done using shunt active power filters (SAPF)
with current controlled voltage source inverter
(CCVSI). The filter develop was connected to the case
study feeder transformer and simulated using simulink

IRE 1710915

available in MATLAB and other desired toolbox. The
result shows that the current harmonic was removed to
the lowest level. According to simulation results, an
active shunt power filter improved the quality of
power in the power system by removing reactive
current and harmonics from the source current,
bringing it into sinusoidal phase with the source
voltage.
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