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ABSTRACT

Use of nonlinear loads has been increaselarge
extent in industries now-days which inject
harmonic currents in supply system. These harmc
creates power quality issue. Shunt Active PowdeF
(SAPF) is the popular and efficient solution toueel
these harmonics. SAPF can overcome vo sag,
eliminate harmonics and improves power fac
SAPF reduces total harmonic distortion (THD)
acceptable level. Reference current generatiohe:
heart of APF. Reference current generation u
instantaneous reactive power (IRP) theory
presengd in this paper. IRP theory is widely usec
control active power filters (APFs). Modeling ofidl
technique is implemented in MATLAB/simulink. Tl
system is experimentally implemented using DS1
card of d SPACE system.

Keywords: SAPF, Power quality, IRP Theory, THD,
MATLAB/simulinki

l. INTRODUCTION

Power quality issue is becoming very serious -a-
days. This is because non linear loads sucl
electrical machines, static power converters, gte
arc furnaces, etc. which mainly lead to harmc
disturbances in power lines. Also power electrc
equipments for human comfort plays major role ii
Although these power electronic equipments
our life convenient, it injects lot of harmonic cemt
to the supply system and affects power fact(.
Conventionally, passive LC filters have been use
eliminate line current harmonics and thereby ines
the load power factor. Tuned passive filters ang/
effective for the elimination of speci harmonic
components but has some drawbacks, sis Fixed
Compensation, Resonance, huge size

They may cause series and load resonances i
system Also its performance depends on load, &
affected significantly due to the variation in tfiléer
component values, filter component tolerance, =
impedance and frequency of ac source [1]. S
Active Power Filter (SAPF) is the effective solutito
these problemsActive Filters can be designed
achieve following goals [2]:

Harmonic Compensation

Harmonic Isolation

Reactive power compensat

Voltage regulation

Out of three system based configurations of APFe
we are interested in Shunt Active Power Fi
(SAPF).

The Active filters overcome the problem occurring
the passive filter. Major Advantage of Active Hil
over Passive Filtefs that it can be controlled
compensate harmonics such that Total Harm
Distortion (THD) lower than 5% at the PCC ¢
effectively be achieved. SAPF is shown in fig 1’
reference current generation is like heart for /

In this paper reference ent generation using IR
theory is presented. The experimental setup is
using DS1104 card of DSPACE system. Fine
simulation and experimental results are prese

Il. CONTROL STRATEGY

Key factor for successful implementation of SAPI
strategy Control s. Block diagram of control stgst
is shown in figure 2 below. In this paper SAPF
controlled using instantaneous reactive power th
(IRP) or pg theory. Using IRP theory, refere
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current will be generated. These reference curremiisee phase balanced non linear load; as a rebkult o
will be further used to generate gate pulses fthis following results are obtained. Following frgs
inverter. The basic principle of reference curreft, 6 & 7 shows source voltage of phase A, source
generation is shown current before compensation and source current afte
compensation respectively.

[ll.  EXPERIMENTAL PROTOTYPE

The real time SAPF controller consist of dSPACE o
DS1104 interfacing card, current and voltage semsor p
inverter consisting IGBTs as switches and a host ™

.
: &

A

computer system. The interfacing kit is fixed insho >
computer system. The experimental setup is as shown 7
in figure below in figure 4, -
Figure2. Source voltage of phase A
? . Voltage & Current Sensor

"

3ph supply

Figure3. Source current before compensation

Host C(;puler )

(USPACE D51104 card
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Figurel. Experimental setup ;u/\ fr\. /’\l // \\\ \\ \ f/ \ /f\ ;‘”\ ’f\\ |
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All the components of experimental are shown in m‘ \\/ \/‘ \\/ \ '\j \/ \/ \j \ \/ \ ]
figure 4. Numbers in figure shows sequence of flow ,385 s A i Vi it Wil Ve - e i
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of signals. As shown in figure, 3-phase supply is 3 e :

given to Hall Effect voltage and current serF])sors. Figured. Sogree‘purrghiyafter compensation
Voltage and current sensor will convert three pha
supply to voltage signals suitable to dSPACE syste
(O to £10 V). Further these converetd signals a
given to Analog to digital converter (ADC) ports o
dSPACE system. After simulation of control .
technique in host computer system, signals will be =
given to digital to analog converter (DAC) ports of
dSPACE system. Gating pulses are also generate :°
through host computer system and given to inverter :
module through I/O ports of dSPACE system. After

e load current for phase A is obtained as fallows
igure 5. Also filter current for phase A is obtathas
allows in figures in figure 7

BD 0.0 0.02 0.03 .04 0.05 0.08 007 008 0os 04

that the whole system is connected to supply system " time
through small coupling inductor. Figure5. Load Current for phase
IV.  SIMULATION RESULTS 2 . ‘

proposed in figure 2 and 3. The system is simulated .

L L
.2 0.21 0.22 0.23 0.24

| . :
The  proposed  system is  simulated ir o ]
MATLAB/simulink along with the control technique 7121

8 0;25 026 01'27 G;’ZB O|29 0.3

MATLAB/ simulink having phase to phase 400v, anc _ _

frequency of 50 Hz. along with control techniquenn Figure6. Filter current for phase A

linear load and gate pulse generation. SAPF is _ o

connected to supply system through very smalfD .of the given system shown in figure 11 below,
coupling inductor. The simulation is performed orf HD is found to be 2.91%
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FigureO7. THD of system
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V. EXPERIMENTAL RESULTS

The proposed system is experimentally performed
using DS1104 card of dASPACE system. The following
results are taken by using FLUKE 43B Power Qualit

Analyzer,
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Figure9. Active & Reactive powef of phase B
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FigurelO. Active & Reactive powér of phase ¢

¥he sum of all active powers in experimental setup
measured by FLUKE meter is found to be 3114W.
This value is verified by using dSPACE DS1104 card
is as shown below, and it is found to be 3098W.

The source voltage and current obtained are asafsll
in figure 8. Also figure 10 shows the reference
currents generated using p-q theory.
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Figurell. Source voltage and current

VI.  CONCLUSION

Reference current is the key factor for successful
performance of SAPF. The reference current using
instantaneous reactive power theory is presented in
this paper. Further these reference currents & tos
generate switching pulses for inverter. THD can be
maintained to acceptable level using SAPF. The
simulation results using MATLAB/simulink verifies
that. The system is implemented by using dSPACE
DS1104. The experimental results are stated in the
paper. The advantages of IRP theory are thaehsy

to implement, less mathematical calculations. IRP o
p-q theory can effectively and efficiently be uged
control shunt active power filters.
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