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ABSTRACT-This paper presents the p-q-r momentary power
hypothesis initially, and after that an enhanced p-q-r hypothesis
is proposed. In view of this hypothesis, it displays a composite
control system of brought unified power quality conditioner
(UPQC), which is the set of the customary immediate and
roundabout control procedure. A calculation of ascertaining the
compensation current and the compensation voltage are
presented. A rule test of the proposed control procedure is
depicted specifically. In the mean time the control equations on
the p-q-r organize are reasoned in detail. The control schematic
graph in light of these recipes is displayed. Simulation results
demonstrate that, when the UPQC applying such control
methodology is utilized for the compensation of the nonlinear
and unbalance three-stage four-wire system, the harmonics
present, receptive energy of loads and also harmonic current are
remunerated well, stack voltage get adjusted and appraised,
control factor of energy source is about solidarity, which
checked the viability of applying such control technique in
UPQC.

I. INTRODUCTION

The utilization of nonlinear and effect loads achieve harmonics
and responsive power stacking change in control system, which
strongly affects alternate loads in a similar system.

Work of UPQC could diminish affect on transmission and
dissemination harmonics and impartial line current caused by
unbalance and nonlinear load, upgrade custom power quality in
the mean time supply adjust and sinusoidal voltage to load and
improve control circulation dependability [1].
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Fig.1 Circuit configuration of the proposed UPQC
Fig.l demonstrates the circuit arrangement of the proposed
UPQC, which is a three-stage four-wire UPQC, being shaped of
arrangement compensator and shunt compensator [2]. More
often than not there are two control plan of UPQC, one is most

utilized, known as backhanded control technique, in which series
compensator work by method for voltage source, repaying
essentially voltage distortion and key wave deviation, providing
appraised adjust sinusoidal voltage for load, and shunt
compensator as present source, remunerating the harmonic,
responsive current in stack [3]. The other is immediate control
technique, in which series compensator fill in as sinusoidal
current source, shunt compensator as sinusoidal voltage source.

The power factor of electrical cable can be solidarity as a result
of series compensation current having a similar stage with
system voltage and the load can get adjust, evaluated sinusoidal
voltage [4]. Utilizing this methodology, series compensator
disconnect the voltage unsettling influence between control line
and load, and also shunt compensator keep the receptive power,
harmonic and impartial current on the load side into control line.
Additionally, another advantage from the immediate control
procedure is that it isn't important to change the work mode
when control line dumping or reestablishing, for shunt
compensator from the start is controlled as sinusoidal voltage
source [5].

This paper shows a technique for identifying compensation
signals and a control plot based on it. Since the p-g-r change is
refined, this paper exhibits a made strides p-q-r calculation,
which solve the computations. In view of the enhanced p-q-r
hypothesis, the ascertaining technique for compensating current
and voltage are proposed. With presenting its standard and
control schematic chart in detail, a composite control technique
joining of the conventional immediate and circuitous control
procedure is exhibited, as well.

Results come about utilizing MATLAB/SIMULINK
demonstrates that the harmonics present and receptive energy of
load and impartial current are repaid well .So the proposed
methodology is feasible and compelling.

II. Series and shunt controller

The compensating requirement behind UPQC incorporates two
angles. One is guaranteeing the adjust and evaluated loads
voltage regardless of whether sag, wave, distortion or unbalance
happened in source voltages, the other is that to supply the
electrical cable of adjusted and sinusoidal current with same
stage as the source positive voltage regardless of whether loads
current are responsive, distortion or unbalance [6-8]. Along
these lines under the perfect circumstance, both source currents
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and load voltages are adjust and sinusoidal with an
indistinguishable stage from source positive voltage.
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Fig.2: Series compensator

Fig.2 demonstrates the series compensator equal circuit.
For the series compensator, concurring the control reason,
its essential side voltage ought to be the contrast between
source voltage and appraised primary voltage, and its
current be in stage with positive succession source voltage.
Due to picking the positive succession segment of source
voltage as the arrange reference voltage, the dc part of
loads active current originates from its positive grouping
segment, which ought to be in-stage with supply current.
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Fig.3 Shunt compensator

Fig.3 demonstrates the shunt compensator comparable circuit.
With the help of this purpose, perfect load voltage ought to be
sinusoidal, adjust and in-stage with the positive grouping part of
source voltage, which is provided by shunt compensator.

III. MATLAB RESULTS

The simulations with MATLAB/SUMLINK were
performed to analyze the operation of the proposed
system. The power circuit is displayed as a three-stage
four-wire system.

UPQC four wire balanced load

Fig 4: Three phase source voltage (Vsabc) and load voltage
(Vlabc)

Fig 5: The r axis component of load current and output
current of shunt compensator

Fig 6: The given value and actual value of output voltage of
series compensator
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IV. CONCLUSION

This paper depicts another control procedure utilized as a part of
a proposed UPQC, which for the most part compensate voltage
sag and swell, responsive power, and harmonics. To just the
estimation, this paper enhances the common p-g-r hypothesis. In
simple basis of the enhanced p-q-r hypothesis, the control
system, joining the standard immediate and backhanded control
technique, is proposed. The part outline of control system is
proposed specifically. The simulation results comes about
demonstrates that, when unbalance and nonlinear happen in
stack current or unbalance and list in source voltage ,the above
control calculations dispose of the effect of distorting and
unbalance of load current on the electrical cable, making the
power certainty of it solidarity. In the mean time, the series
compensator separate the loads voltages and source voltage,
shunt compensator give three-stage adjusted and appraised
voltages of sine for loads. All previously mentioned have
covered the function of UPQC.
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