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ABSTRACT

The increasing demand of electric power is giving
emphasis on the need for the maximum utilizatio
renewable energy sources. On the ¢ hand
maintaining power quality to satisfaction of utilits
an essential requirement. In this paper the de
aspects of a Unified Power Quality Conditiol
integrated with photovoltaic system in a distrilaL
generation is presented. The proposed m consist
of series inverter, shunt inverter are connectek ba
back on the dc side and share a commo-link
capacitor with Distributed Generation through adi
converter. The primary task of UPQC is to minirr
grid voltage and load current distarices along wit
reactive and harmonic power compensation.
addition to primary tasks of UPQC, otl
functionalities such as compensation of volt
interruption and active power transfer to the |lead
grid in both islanding and interconnected modee
been addressed. The simulation model is desic
MATLAB/ Simulation environment and the resu
are in good agreement with the published w

Keywords: Unified Power Quality Conditioner
(UPQC), Power Quality Improvement, Distributed
Generation (DG), MATLAB/S mulink.

[.  INTRODUCTION

Power quality can be defined as any power prol
faced in the frequency, current or voltage devia
which leads to mabperation of the customer
equipment. It has been always difficult to maintdie
quality of electric power so as to keep it witlthe
acceptable limits. Mainly the use of power elecite
devices that acts as the nonlinear load is resplar

for the degradation in the poor power quality. F
power quality results in various problems in
distribution systems like higher pov losses,
harmonics, sag and swells in the voltage, |
distortion and displacement factor. The rec
developments in communications, digital electror
and control system have rapidly increased the nui
of sensitive loads that require ideal sinusl supply
voltage for their proper operation. So it bece
necessary to include some sort of compensatic
order to meet limits proposed by standards. |
Unified power quality Conditioner (UPQC) has bt
used to overcome the power quality problem. UF
which is a combination of back to back conner
series and shunt APFs through a common DC
voltage, the two APFs function differen
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Fig. 1.Block diagram of syste

The shunt active filter is mainly advantageous
removing the current related problems and
improvement of power factor and regulation of
link voltage. Whereas the series APF helps
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correction of voltage related problems by actingpasB. HYSTERESISCONTROLLER:
controlled voltage source. The voltage that isatgd Basic self-oscillating controllers based on hystere
in series with the load by series Active Powekefilis are well described in the literature. The hystaresi
made to follow a control law which results in icontroller can be made with either a current- or a
sinusoidal load voltage that is the sum of theagdt voltage loop. The benefits of hysteresis contrelkme
injected by the series inverter and the input ga@ta primarily the linear modulation caused by the saw
Whereas the shunt APF acts as a current source tooth-shaped carrier with ideally straight slopasd
injects a compensating harmonic current in order by the infinite power supply rejection ratio, PSRR,
have sinusoidal, in-phase input current. Sevethe supply variation can be considered very slow
control strategies has been reported in literatbee compared to the switching frequency. Power supply
determines the reference values of the voltagettaad variations at higher frequencies are not suppressed
current. totally, and will result in sum and difference puoats

. _ of the reference signal and the power supply vanat
UPQC has the capability of compensating th, ;i these still meets high suppression. For use in
harmonic current, reactive power; voltage_lmbalan. audio amplifier applications, the hysteresis cdfero
and voltage sag and swell. It also helps in rediCiig yery desirable due to the high linearity andpem
the energy losses that happens in the power systijegign. However, hysteresis controllers suffersfe
element and also increases the operation safety. switching frequency dependent on the modulation

Il. NEED OF BETTER POWER QUALITY index, M qf the amplifier. All other basic type$ 0

Power quality is becoming an important conce Self-oscillating  modulators ~ suffer  from  this

because of many reasons. Some major reasons are Phénomenon too.

» To increase the efficiency of power system mat
new devices such as shunt capacitors a ) ; )
adjustable-speed motor drives ~ are gainirThe DG refers to on-site power generation that is

popularity. These devices increase the harmoiPrésent near to the load and has less rating as
level of the power system which increases ticompared to the central power station. It redubes t
COncern. cost of transmission lines minimizes the voltagepdr

> Power electronic devices and loads that make ( TYPically the size of such generators involved @ 1
of control based on microprocessor anMW or less. Now-a-days, dispersed generators are

microcontroller based are more affected by IOOWalsp coming into picture' which is still smaller size
quality issues. typically < 500KW. Optlr_nal placement of DGs has
been presented in, ensuring that the losses particu
[11. SYSTEM CONFIGURATION the real power loss should be less thereby elinmgat
A. PLL any sort of dips, swells or size in the normal ag
Power quality instrumentation requires accuralevels.
fundamental frequency estimation and sign
synchronization, even in the presence of boAdvantagesof DG:
stationary and transient disturbances. In this pape An important factor to understand the issues rdlate
authors present a synchronization technique forgpovDG is to recognize the different aspects on each an
guality instruments based on a single-phase sodtw every point of consideration which may be illustht
phase-locked loop (PLL), which is able to perfoima t with the benefits of DG from the following aspects.
synchronization, even in the presence of sul. End-user aspect: This is the most important aspect
disturbances. Moreover, PLL is able to detect tt nowadays. It is greatly beneficial to those who

Gy DISTRIBUTION GENERATION

occurrence of a transient disturbance. require uninterrupted power, as these DGs act as
— an alternative in case of outages or power failures

rﬁerqprlct B Phose Deteclor LowPassFiter F—#  Conballed 'IEJ;J.:?:FI from main side. Another advantage is that the
Osltor users can commercialize buy selling the extra

i power generated by their DGs provided the

quality is maintained thereby providing power to
inaccessible areas.
2. Distribution utility aspects: The Distribution
Fig. 2.PLL diagram Companies (DISCOMs) and Transmission
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Companies (TRANSCOMs) are generally W&W‘Wﬁ ﬂ%fﬂﬂﬂﬂﬂﬂﬂﬁwﬂ
increase in load
In the variable frequency drive rectifier paper, it ‘ ‘ ‘ ‘ ‘
A
with six diodes seemed a good starting point to ‘ ‘ ‘ ‘ ‘
source a current source inverter is needed, whisrait
reference signals for both shunt and series APFs of | | | ]

interested to sell power through their transmission

reduce these costs. Even if with the increaseen th o,:/V/xmembﬁwﬂwwwox]?ﬂwxxmﬂw\;
explains how to go from three phase alternating .
convert AC to DC. In this paper the opposite preces °j f‘ ‘ ‘ ‘ ‘ ‘ 0
is described. When a DC source (voltage or curisnt) %%ﬁwwwmwxwmw%%m%m%%
DC voltage source a constant or variable voltage : ‘ E
UPQC. In the following section, an approach based o S'W %\ %
UPQC technique is used to get reference voltage °%% \X]

Fig.6. Overcome current

§ EEi.B8

E3.88 3

provides an alternative against unprecedented
D. THREE PHASE INVERTER Fig.4. Overcome voltage
a rectifying circuit. The three phase bridge ingert -
to an AC source. When the source is a direct ctirren Figure 5: Current
The proposed control strategy is aimed to generate : ‘ ‘ ‘

and distribution lines. But these DGs greatly
demand of power with the increase in load, DGs, -t . ‘ ‘ ‘ ‘ : -
AR —— R

current voltage to a direct current voltage by nseain
available an inverter can be used to convert tleeggn
source inverter can be used. OC %m/x% Mﬂ %w %\ Og
IV. CONTROL STRATEGY s % %w % %%
signals for the series APF, where as the control -

strategy for shunt APF is based on the combinaifon
extended p-q theory and desired reference sigrfals o
series APF., the supply voltage is distorted, aspha
locked loop (PLL) is used to achieve synchronizatioV|' _CONCLUS|ON _ _
with the supply voltage. The extraction of threegn !N thiS paper, the operation of UPQC was explained.
voltage reference signals for series APF is based © Simplified control of UPQC that is relies on

UPQCS generation, which is achieved using PLL. generation of unit vector templates and another
method based on synchronous reference frame, P-Q

V. RESULT control technique has been given for UPQC. Both of

Performance studies of Shunt Active Filter unddpese methodologies provides effective solution for
Sinusoidal current control strategy in grid integca '€ Improvement of power quality, solving the

PV-Fuel Cell network has been simulated for a 3P3w_o_bler_ns related with the power quality and herp_s :

system. The detailed control strategy of PV-FC hybrmitigation —of - voltage and = current harmonics.

system with grid integration is given in the figu8e Simulation of a Simulink based model has been done.
The control circuitry for 3P3W is modeled for grid
connected system. REFERENCES ) )
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