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ABSTRACT: 
Power quality has become one of the most significant 
parameters in today‟s power world. Power quality is 

mainly related with the quality of voltage, current and 
frequency. As now-a-days due to open access, the 
competition in generation, transmission and distribution 
sector has increased. So it is become necessary to 
maintain power quality standards, so as to fulfil the 
needs of consumers. Generally, most of the power 
quality problems constitute of voltage sags and voltage 
swells. Problems like voltage sags occurs mainly due to 
the line faults or starting of electrical motors or due to 
the saturation of magnetic circuits or due to non-linear 
utility loads. So here we are mainly dealing with 
problems of voltage sags due to line faults. In order to 
overcome this problem, we are using Dynamic Voltage 
Restorer (DVR) with Photovoltaic (PV) and Battery 
storage, Multilevel Inverter (MLI), PI Controller with 
SPWM. As DVR injects the voltage in series with the 
line and maintains the load voltage constant. Here 
simulation for the system has to be carried out using 
MATLAB Software and hence it has to show that 
voltage sag/swell is compensated. 
Keywords:  
Voltage Sags, Voltage Swells, Dynamic Voltage 
Restorer (DVR), Principle of DVR.. 
Introduction: 
Power quality is of nice importance all told fashionable 
environments wherever electricity is concerned, power 
quality may be basically influenced by a very important 
issue like quality service. one amongst the key 
considerations in electricity trade these days is power 
quality issues. Presently, most of the ability quality 
issues ar because of totally different fault conditions. 
These conditions cause voltage sag, voltage swell, 
transients, voltage interruption and harmonics. These 
issues might cause the equipment tripping, conclusion 
business, domestic and industrial instrumentality, and 
miss method of drive system. Dynamic voltage trained  

 
worker (DVR) will give the profitable answer to mitigate 
voltage sag by establishing the suitable voltage quality 
level, necessary. it's recently being employed because 
the active answer for mitigation of power quality issues.  
2.Power Quality problems 
Quality of the ability is determined by the top users. If 
the ability instrumentality works satisfactorily for given 
provide then power is at sensible quality. If it doesn‟t 

functions well or fails to figure, then power quality is 
unhealthy. Reasons for unhealthy power quality or 
power quality problems ar mentioned below. 
a.Flicker 
Flickers ar short period voltage changes, ensuing from 
shift, short circuits and cargo dynamic . The permissible 
magnitude of sunshine flicker is regulated by 
International Standards, supported perception criteria. 
Excessive flicker will cause cephalalgia and is 
accountable for some instances of the supposed „sick 

building syndrome‟ 
b.Voltage Sags (Dips) And Swells 
Voltage sags – or dips that ar constant issue – ar 
temporary reductions in voltage, generally lasting from a 
cycle to a second around, or tens of milliseconds to 
many milliseconds. Voltage swells ar temporary will 
increase in voltage over constant time vary. Longer 
periods  of low or high voltage ar mentioned as 
“undervoltage” or “overvoltage”.  
Voltage sags ar caused by abrupt will increase in masses 
like short circuits or faults, motors beginning, or 
electrical heaters turning on, or they're caused by abrupt 
will increase in supply electrical phenomenon, generally 
caused by a loose association. Voltage sag or dip is that 
the decrease of voltage levels from nominal values at 
power frequency. It lasts from concerning 1/2 a cycle to 
many seconds. Low voltages ar because of many factors 
like electrical motors, arc furnaces, utility issues, 
unsteady etc. 
Voltage swells ar nearly always caused by AN abrupt 
reduction in load on a circuit with a poor or broken 
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transformer, though they will even be caused by a 
broken or loose neutral association. Voltage swells occur 
because of transfer of masses from one supply to a 
different, unexpected rejection and application 
masses.Flickering may be a low frequency downside that 
happens chiefly at beginning or low voltage conditions. 
unsteady is because of low voltages or frequency which 
will be discovered by the human eye. Voltage sags and 
swells ends up in malfunction of equipments, loss of 
potency of motors, insulation failures, fluctuation of 
sunshine illumination, tripping of relays and contractors, 
etc. 
 
 

 

 

 

 
 

Fig.1. VOLTAGE SAGS (DIPS) AND SWELLS 

c.Harmonics 
Harmonic nature of voltage and currents is that the 
deviation from the initial or pure circular function 
waves. Harmonic frequencies ar integral multiples of 
harmonic and ar quite common in power systems. Order 
of harmonics is 1th, 3rd, 5th, 7th, 9th. 
The fundamental undulation is superimposed by odd 
harmonics, which ends up within the distorted wave 
forms. These harmonics have serious effects on 
numerous electrical equipments like heating of cables 
and equipments, interference with communication lines, 
errors whereas indicating electrical parameters, 
likelihood to provide resonant conditions, etc. 
d.Grounding 
 grounding of installations and instrumentality is a 
difficulty that crosses the boundaries of the assorted 
disciplines concerned within the construction and 
mobilisation of a contemporary business or industrial 
building. LighSystem should defend physics by 
providing an occasional impedancepath to interconnect 
instrumentality. correct cable routing, zoningand 
shielding ar vital aspects and serve the aim ofpreventing 
sources of disturbance from meddling with the operation 
of electrical instrumentality. 
e.Electrical Transients  
These also are typically referred to as as spikes, surges, 
power pulses, etc. These occur because of part 
disturbances like lighting and star flares, fault current 
interruptions, switch the masses, switch electrical device 
banks, switch power lines, etc. 
After the text edit has been completed, the paper is 
prepared for the model. Duplicate the model file by 
victimisation the Save As command, and use the naming 

convention prescribed by your conference for the name 
of your paper. during this freshly created file, highlight 
all of the contents and import your ready document. 
you're currently able to vogue your paper; use the scroll 
down window on the left of the MS Word format 
toolbar. 
3.Dynamic Voltage skilled worker  
DVR (Dynamic Voltage Restorer) could be a static volt-
ampere device that has seen applications during a form 
of transmission and distribution systems. it's a series 
compensation device, that protects sensitive electrical 
load from power quality issues like voltage sags, swells, 
unbalance and distortion through power electronic 
controllers that use voltage supply converters (VSC). the 
primary DVR was put in in North America in 1996 - a 
twelve.47 kV system placed in Anderson, South 
geographic area.  Since then, DVRs are applied to 
safeguard crucial masses in utilities, semiconductor and 
food process.  Today, the dynamic voltage skilled 
worker is one in every of the foremost effective PQ 
devices in resolution voltage sag issues. However, value 
and installation restrictions have restricted its 
implementation to wherever there's obvious demand for 
a stable voltage offer. 
 
 
 
 
 
 
 
 
 
 

Figure 3: Schmentic Diagram Of DVR 
4.Principle of DVR 
The basic principle of the dynamic voltage restorer is to 
inject a voltage of required magnitude and frequency, so 
that it can restore the load side voltage to the desired 
amplitude and waveform even when the source voltage 
is unbalanced or distorted. Generally, it employs a gate 
turn off thyristor (GTO) solid state power electronic 
switches in a pulse width modulated (PWM) inverter 
structure. The DVR can generate or absorb 
independently controllable real and reactive power at the 
load side. In other words, the DVR is made of a solid 
state DC to AC switching power converter that injects a 
set of three phase AC output voltages in series and 
synchronism with the distribution and transmission line 
voltages. The source of the injected voltage is the 
commutation process for reactive power demand and an 
energy source for the real power demand.  The energy 
source may vary according to the design and 
manufacturer of the DVR. Some examples of energy 
sources applied are DC capacitors, batteries and that 
drawn from the line through a rectifier. 
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Fig.2 DVR 

5.DVR Operating States. 
1.During a voltage sag/swell on the line: The DVR 
injects the difference between the pre-sag and the sag 
voltage, by supplying the real power requirement from 
the energy storage device together with the reactive 
power. The maximum injection capability of the DVR is 
limited by the ratings of the DC energy storage and the 
voltage injection transformer ratio. In the case of three 
single-phase DVRs the magnitude of the injected voltage 
can be controlled individually. The injected voltages are 
made synchronized (i.e. same frequency and the phase 
angle) with the network voltages. 
2.During the normal operation: As the network is 
working under normal condition the DVR is not 
injecting any voltages to the system. In that case, if the 
energy storage device is fully charged then the DVR 
operates in the standby mode or otherwise it operates in 
the self-charging mode. The energy storage device can 
be charged either from the power supply itself or from a 
different source. 
3.During a short circuit or fault in the downstream of the 
distribution line: In this particular case the by-pass 
switch is activated to provide an alternate path for the 
fault currents. Hence the inverter is protected from the 
flow of high fault current through it, which can damage 
the sensitive power electronic components. 
 
 
 
 
 
 
 
 

Fig.Operation of DVR 
6.Application of DVR: 
1.The Dynamic Voltage Restorer (DVR) is a power 
electronic device that is used to inject 3-phase voltage in 
series and in synchronism with the distribution feeder 
voltages in order to compensate for voltage sag. 
2.Microgrids are becoming increasingly attractive to 
consumers as it allows utilization of freely available 
renewable energy sources. They are usually installed at 
consumer's sites i.e the distribution end. Due to high 
penetration of distributed generation units with different 

types of loads, microgrids can cause power quality and 
power control issues. 
3.The compensation control technique of the DVR is the 
method used to track the supply voltage and 
synchronized that with the pre-sag supply voltage during 
a voltage sag/swell in the upstream of distribution line. 
Practically, DVR systems can to inject up to 50% of 
nominal voltage, but only for a short time (up to 0.1 
seconds). However, most voltage sags are much less than 
50 percent, so this is not typically an issue. 
4.DVRs can also mitigate the damaging effects of 
voltage swells, voltage unbalance and other waveform 
distortions 
7.CONCLUSION 
DVRs may provide good solutions for end-users subject 
to unwanted power quality disturbances. However, they 
are generally not used in systems that are subject to 
prolonged reactive power deficiencies (resulting in low 
voltage conditions) and in systems that are vulnerable to 
voltage collapse. Because DVRs will maintain 
appropriate supply voltage, in such systems where 
incipient voltage conditions are present they actually 
make collapses more difficult to prevent and can even 
lead to cascading interruptions. 
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