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Abstract

Power Quality improvement is the major area of egsh in the last few years due to the extreme fisemiconductor an
nondinear loads. For the reduction of carbon emissemmd to improve the effiency of electrical network and loads. 1
harmonics present in the system are responsibletiferdeficiency of the system and load efficied¢yese harmonic
interruption into the grid can be prevented by tlee of shunt active power filter. The leacan square method is used
implementing the hysteresis current control. Thdds voltage is regulated by using PI controlleneTcontrol methods ai
responsible for generation of reference currenkte tompensation of harmonics depends upon therithm used. The
performance of shunt active filter with the propbssgorithm for the filter has been analysed infefiént operating
condition. The Shunt active filter with DC bus agk control is analysed by the Matlab Simu

Index Terms: SAPFShunt Active Power Filter, Non Linear Loads, Cutrelarmonics, Least Mean Square L

1. INTRODUCTION

Broad utilizations of nonlinear loads have cau
alarming power quality issues, notably current Famin
contamination to the electrical power system. Galhgr
the injected harmonic currents deteriorate pr quality
by increasing total harmonic distortion (THD) opawer
system. Moreover, they are also the main culpri
reduction of overall power system efficiency (iratied by
low power factor), overheating of equipment, fasluof
sensitive devices, aneven blown capacitoil,2,3]. As a
result, it is obligatory to limit harmonic contentspower
system and maintain it within an acceptable I«

In conjunction with the mitigation efforts, IEE
standard 512:992 has been formulated (presently rev
as IEEE standard 519-2014])4o0 strictly limit level of
harmonic distortion within 5% THD and also harmao
filters are installed in the polluted power systdm
minimize power qualityssues due to harmonic currer
Conventionally, the harmonic filters are develofesec
on passive elements such as inductors and capadit
deal with specific harmonic issues (i.e., they ohjve
fixed mitigation ability) [§. However, due to the
inherent weaknesses of inflexibility, instabilignd large
size, they are soon replaced by active power $il(&PFs)
which offer versatile solution to harmonic proble
[6,7,8].
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The Shunt active power filter is one of the powiderf
that has a dynamic performance and this needstar
control methodology to provide a better ove
performance of the power system. This control tephes
are responsible for the generation eference currents
used to trigger the voltage source inve
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Fig. 1. Shunt Active Power Filt.
1.1 Working

The shunt active filter generates the harmonic erus
that is equal and opposite in phase with the rea
current which is involved from the load end. Harmesi
currert and reactive current components cancelled a
source end and the result is distortion less sidab
waveform. The active filters overcome the probleoi
passive filters. Main advantage of active filters
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compensate for the harmonics value lovhan 5% at the
point of common coupling. Active filters provid
compensation voltages and currents.

Fig. 2: Proposed Mod.

1.2 Mathematical M odelling

Non Linear Load- The three phase full bridge recti
with RL load acts as a ndimear load whic distorts line
current, source voltage is given by

Vin = VppSinwt

Lo = ) Sin (e + 0,)
h=1

ISt = IISin(wst + @1) + Z IkSln (hwt + 0]()
k=2

Wherel,is the fundamental current aliis the harmonic
current, V;,, is the peak supply voltagew,, is the
fundamental frequencyd, is the phase angle betwe
supply voltage and current of the kth harmc
component.

The shunt active passive filter is tuned for themmenic
frequency of line current and this filterill provide
reactive power compensation.

The distorted current is given by

L(®) = I (&) + Ir(t)

For proper compensation of harmonics and powef:
improvement the supply current should have fundaa
component and in phase with the supply m
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IS(t) = ImSin(wst) = If(t)

Where Im is the maximum fundamental compor
of current and w is the supply frequer

1.3 Least Mean Square Algorithm

The least mean algorithm uses a gradient basedouh
This algorithm uses the estimates of the gradvector
from the available data. This method includes arattve
procedure that makes successive corrections tevéight
vector in the direction of the negative of the gead
vector which leads to the minimum mean square ¢

Fig.3: LMS adaptivdbeam forming netwo.

From the method of steepest descent, the weighon
equation is given by

0 (D) = 0+ 1 ~V(EEEm))

Whereuthe step is is size parameter and controls
convergence characteristics of the LMS algorite?(n)
is the mean square error between the beam forntput
y (n) and the reference signal which is give

e?(n) = [d*(n) —whx(n)]2
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Fig. 4: Simulink model of LMS algoritt.

Table 1: List ofParameter.

Parameters Values
Three Phase Source 415V , 5(Hz
Load 1 RI=50, L=2¢5, Rn =
10, Cn=2-5
Load 2 RI'=400, LI = 0.5-3,
Rn=25,Cn =13
Load 3 RI =1, LI = 20¢3, Rn =
15, Cn = 100-6
2. RESULT

The simulation of shunt active power fil and its control
algorithm has been implemented in the model with
Matlab/ Simulink power system block set. The linaad
nonlinear loads has been implemented in the sys
Supply voltage waveform and supply current wavef
without filter is shown inthe graph below, after tt
implementation of filter the changes in the wavefaran
be seen clearly and the current waveform becc
sinusoidal with the less amount of harmonic digtort
Various analysis can also be done by using FFTyais
for the hamonics analysis and found to be in the valu
permissible limits.
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Fig-5: Output Voltage and current wavefor mswith
and without filter implementation

3. CONCLUSION

Non Linear and linear loads are connected are ated
to the three phase supply i the supply current is non
sinusoidal. Shunt active filter is switched at 0dg8onds
After simulation it is observed from the resultstthhe
supply current is now sinusoidal and in phase wlité
supply voltage, power factor is near about unityg #e
total harmonic distortion reduced to 5% the |ERHitS.
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