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ABSTRACT
Electricity has become solitary of all the worlds, without it
the imagination of the world cannot be imagined. So the
eminence of electricity should be according to convenience.
Power quality perfection has been introduced for this
constraint. There are numerous types of such tribulations.
These are subsequent types, voltage sag, swell, transients,
Harmonics, notches, noise etc. so we will have to introduce
such techniques which are convenience to the problems i.e.
whose recital is extraordinarily susceptible to power
quality supply that means which is sensitive to the supply
side or the utility side. Two types of the technology have
been introduced to resolve these problems first one is the
facts devices and another one is the custom device. In this
paper the main focus is on the utility side power quality i.e.
at the distribution feeder. So I have discussed a custom
device technology which has been newly introduced for the
distribution type of the power quality. The main focus of
this paper is on the STABILITY ANALYSIS of the
distribution set-up. DVR technology has introduced for the
analysis of the stability distribution feeders. For
optimization of the power an AF has also used.
Comparison has been introduced for different types of the
faults with and without filters and dynamic voltage
restorer. The control techniques of power converter are
based on PWM topology which is used to capturing the
maximum energy and also control the active and reactive
power flow in to the grid to improve the power quality
DVR techniques includes economic size, cost, fast response
etc. this paper has been introduced with the help of the
MATLAB.

Key Words: Dvr, Injection Transformer, Active Filter, Dc
Sources.

I.

INTRODUCTION

Now a day’s electrical power system has become very
important in the daily useful life. All the welfare, progress of
any country has been depended on the electrical power
system. The electrical centrically utilization on the planet has
become very astonishing that means very popular and without
it we cannot envision the humanity. In this day and age the
electrical authority manufacturing has turn out to be incredibly
best ever as 405 epoch as the interlude of standard 1970s. and
furthermore at this instant a existence the enhancement time

has grow to be almost 50 times as the rate of 19th century.
Now a days the kilowatt limit per capital in the United States
has been seen almost 3kwt. As we know that the Pearl street
station has been introduced by Edison electrical company in
1881. And this station of Edison electrical company had
250hourse power boiler supplying steam which is given to six
engine dynamo sets. At first for the change of power quality or
unwavering quality of the system FACTS gadgets
approximating stagnant synchronous compensator, stagnant
synchronous compensator, interline supremacy stream
organizer and spring together authority rivulet controller
(UPFC) and so on are presented. These FACTS gadgets are
intended fem) or the transmission framework .In whichever
pencil case, currently a day’s more deliberation on the
scattering scaffold. During in the least crate, now a day’s
altered and known as custom power or force quality, these
gadgets are changed and known as custom power gadgets.
Now a very important term is used, the name of this concern
tern is PI controller this controller. This can be used with
expertise. This modus operandi is second-hand to control the
working field area of the DVR. In this thesis we have
introduced the distribution grid type of load which can be
linear or non linear but mainly the consignment is in make use
of the non without stopping sort for the reason that the liability
dotage for the most part due to the non straight category of the
freight. This hypothesis areas of consignment are of the sort of
none immediately which can be the kind stage to stage or etc.
this sort of expertise can be of the induction type of the load.
If there is any type of the fault occur then the DVR work and
the voltage is picked to removing this type of the faulted
problems so that the improvement in the force quality can be
occur. As we know that there is many concerns areas of the
power quality but the main concern areas is of sag and other
one is swell or droop. So now new technology has been
introduced to offer the good improvements in the business or
for industrial purpose. So the technology which is based on the
customer power devices has been introduced. Mainly the
concern area in the custom technology is of the. Sag, swell,
gleam, music, mitigation, droops etc. if these technology
cannot be used the system stability may be loss. So the cost for
regeneration can be larges. So to improving this pre plan is
done so that a reliable arrangement is done which means we
would have not seen these type of the problems again and
better result can be taken from the DVR or any other type
technology which is UPFC, IPFC, and DSTATCOM.
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II.

DVR CONTROLLING MODEL

This is the essential prerequisite of any category of the skill
i.e. by means of put in order the technology cannot be
imagined. In this type of the DVR technology we have used
the PI controller type of the technology. If we desire to exploit
the DVR in such a approach so that it will work in a
appropriate way this is used. This type of the PI controller is
for the most part new for the assessment of the two worth, one
is called the input value and another one is called the reference
values.
By this route of the knowledge, the error can be up to
a worth of the zilch which is the prerequisite of at the present a
day’s expertise. At the instant in this we make use of a sort of
the acquaintance which is termed as the progression analyzer,
this is the very significant part of the, passing of the freight v
is done with the assist of this kind of the expertise. Here a
most important type of the technology is used which is known
as the PWM i.e. full form of this is rhythm girth intonation
this is furthermore renowned at the matching occasion as the a
sort of the standardize procedure and it is old for the toggle
and the knob by this is ended of the inverter, and this is done
so that a value of the wave is obtained so that it will free from
of the harmonics. And the value of this will be at the
frequency of the 50 Hz on which the INDIAN instrument will
work. Here a word which is called as the chopping frequency
is also used; the value of this should be in the assortment of a
small number of kHz. This type of the controller mainly is
used with a type of the inverter which is known as the IGBT,
this will preserve the value at the very much in this type of the
technology required echelon.
V inj
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I LOAD

Z dvr

AC

V source(Vs)

V load

Z line

LOAD

Figure-1 Comparable circuit diagram of DVR

The model of this type of the DVR technology is shown in the
new chapter, at this point a utterance which is acknowledged
since the put into action gesture is worn. It is what's more the
fraction of the comparative integrator administrator in which
the contrast by way of the miscalculation is through
furthermore to be in command of ability area is enlarged. The
same as we discern commencing the schoolwork of the have
influence over organism the regulator is too use as the stage
show the approach or crutch compensator. Furthermore in this
the systematize of the DVR, the have supremacy over of the
three segment gesticulate is ended, that is we have taken the

three phase of the wave. Now all type of the technology model
has been urbanized within the grouping of the of processor
pliable ware which is notorious as the mock-up lab, in the
sculpt name is replication mold, and the outcome is call as the
replication sort of the upshot. The imitation canister
furthermore subsists finished by way of the help out of the
nebulous judgment organizer. A brand of the control technique
is used which is known as the closed loop type, the discussion
of this has been done in this section.

III. FUNDAMENTAL EQUATION OF THE
DVR
As we can see that when the fault will occur in the feeder
line which is also known as the distribution feeder, the role of
the DVR come into play , when the fault occur the word is
taken as the impedance of the line which can be said as the
impedance of the line and the notation of this is taken as Z LF,
and the notations of the voltage which is also called as the
source voltage is as of VSR , a type of the voltage which is
known as the injected type of the voltage and the notation is of
the type of the VDR, and the load voltage representation is
taken as VLD. So now we can represent all these type as of
VDR = VLD + ZLF ILD - VSR
Here the word which is taken is known as VLD , voltage which
is at the requirement level, ZLF it is the value of impedance
which is taken of the line, ILD is taken as the value of the
current of the load , and the V SR is taken the value of the
voltage of the source which is at the time of the fault has been
comes into account. Now the current on the load is given by
the equation which is represented as
ILF =. [PLF + j QLF] / VREF
As the value of the value of the V is taken as the reference
value then the representation of the equation is given as
VDR angle (0) = VLF angle( 0) + ZTH angle( β-α) – VTH
angle( µ )
Here the values are angle which is shown in front of them
And the value of the gama is given as of
ᵞ = tan –
QL/ PL
And the power related to this is known as the complex power
which is given by the mathematical equation as
SDR = VDR * I LF
Here only attention is only on the reactive power which is
also said as the power of injection , and this is only used for
compensation as the spring works in the normal way of the
physics that is the stored energy in the spring is used only for
balancing the system in the mechanical system , in the
electrical system the term which is known as the reactive is
also used for the compensation.
TYPES OF THE VOLTAGE INJECTION IN THE DVR
As we be on familiar terms with that the follow a line of
investigation on this area has been done appropriate to the
subsequent basis. the reliability should be high , controllability
should be at the sky-scraping echelon, should be a variety of
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the best compensation, efficiency should be at the lofty level,
and it also should be in the range of the economic costs. But
there are some type of the inadequacies which are power
ratings of the DVR, load which can be of different type such
as linear or non linear and a foremost quandary which is
associated to the power quality. So we will thrash out the
different types of this type of the injection methods.
 Pre- sag compensation which is also called as dip
type of the compensation
 In phase compensation method
 In phase advance method of compensation.
 A method which is voltage tolerance and energy will
be minimum energy injection
Now we will discuss all these one by one.
PRE - SAG COMPENSATION
As we know that for designing this type of the diagram we
will discuss on the two type of the voltage first one is the
supply voltage and the second one is a particular type of the
voltage which is term as the load voltage the figure has been
shown below. Here the attention is on the voltage in which
tracking of the supply voltage is done and the compensation of
the load voltage is done with the pre- sag condition, this type
of the scheme will give a type of the which is at the level
desire i.e. undisturbed voltage his but the rating of the DVR
must be high for this type of the level as there is no fault the
condition of voltage will be such as V S = VLD =VSG. Here the
term VS is the a type of the supply voltage and the V L is
called as the load voltage and the VSG is known as the a type of
the voltage which is termed as the pre- sag voltage here a
particular type of the drop will occur in the supply voltage
which is called as the VS1 and the injection of a particular
type of the voltage is done by the technology of the name
DVR. From the figure we can see that the load voltage will be
the sum of the drop of the supply voltage and the injected
voltage. This type of the compensation should be in such that
the compensation in the phase jump and the voltage sag
should be at the echelon of the sky-scraping. So in the midst of
the be of assistance of this the a particular type of the load
voltage can be achieve for a second time at the time of the pre
fault condition, this type of the condition we can see in the
beneath drawing.
Vs= Vl= Vo

del

1
VC

fi

IL1

VS1

Figure -2 Injected Voltage of DVR

IN PHASE COMPENSATION
As we distinguish that the voltage which is injected by way of
the be of assistance of the DVR will be in the coordination of
a particular type of the voltage which is termed as the supply
voltage and this cannot be done with load current and also
other names as of pre sag voltage. In this type of the
compensation is done somewhere minimum voltage is have
need of because in this the controlling is done for the

minimum type of the pre sag voltage. In this we see that the
phase of a particular type of the load voltage is perturbed. As
we know that if the load is not such type which is more
susceptible to the phase jumps, sky-scraping value of this type
can be obtained. Here a for the most part significant point we
should be noted that the prerequisite of the power is not at the
echelon of zero. The diagram for this has been shown below.
This is the for the most part instantly forward technique. In
this the main concentration is on the point in which the output
should be at the controlled levels and this should be free from
the harmonics.
VL*

Vs

Vdvr

VL

IL*

IL

Figure-3 Vector Diagram of IPC Method

IN PHASE ADVANCED COMPENSATION
As we know that there is in this power system
engineering which means As we know that there is in this
power system engineering two type of the power is , one is
active power 2nd one is the reactive power , here in this type
of the method we must know that only the real power is
represented by the use of a type of the technology can be
reduced with the help of a very important term which is
known as the power angle , this term is also known as the
electrical term and this type of the power angle will be
measured between the voltage and a type of the load current
which is also known as the load current and this voltage will
be the time of the duration of the sag condition. Here if we
need the minimization of the energy which is a type of the
injected energy can be done with the help of such type of the
active power in which a type of the component should be at
the level of the zero and this can be done with the help of the
voltage which is a kind of the injection voltage should be
perpendicular to a PHASOR which is called as the load
current PHASOR. Here we should attention on this type of
the technology that the value of the load current and the
voltage should be in such a way so that they cannot be
changed i.e. they should be at the echelon of the fixed values.
So with the help of this type of the technology only the phase
control can be done i.e. the controllability can be done with
the help of this type which is depend only the changing of the
phase value. Here a term should also be in mind that the all
type of problem which is related to the sag cannot reduce or in
the power quality term it is known as the MITIGATE. This is
a type of the power quality term which means to condense the
power quality related predicament. Here we be supposed to
keep in the mind a type of the power which is known as the
active power can be at the level of the limitation with the help
of the a particular type of the connection which is known as
the DC link.
MINIMUM ENERGY INJECTION
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This technology is developed by the researcher at the time of
the last. Here two values is considered one is the injected
voltage and another one is the load current and the connection
between them is taken in such a way so that they will be in the
quadrate nature which is an algebraic term of the mathematics.
If this type of technology is used then the prerequisite of the
power will be at the echelon of the zero. This case wills only
the DVR. This type of the technology has a particular type of
the limitation which is known as the limits in the range of the
voltages. With the help of this a particular type of the
substitution is done between the DVR and the any type of the
system which must be only external. With the help of this the
compensation can be done by the voltage at the level under the
voltage limits or the above the particular type of the voltage
limits. In this technique the controlling of the phase can be
done and also the controllability of the phase can also be done.
In this the magnitudes of the voltage lay approximate 95 % of
the value of the voltage which is termed as the nominal values.
And the phase angle lies in the range of 5.1-10.1%
approximate. If this type of the variation is taken by us then
the no problem will occurs in this system. The figure has been
shown in the below diagram.

TABLE1 DVR PARAMETERS VALUES
TABLE 5.1 DVR PARAMETERS VALUES1

SERIAL NO

PARAMETERS

PARAMETERS VALUES

1

SOURCES

PHASE To PHASE RMS VOLTAGE 11KV , 50 HZ
PHASE ANGLE OF PHASE A ( 0 deg)
3 PHASE SHORT CKT LEVEL 500 MEGA VOLT
BASE VOLTAGE 11 KV X/R RATIO (0.7)

2

BLOCK PARAMETERS(PWM IGBT
INVERTER)

PWM IGBT INVERTER
NO OF BRIDGE ARMS 3 SNUBBER RESISTANCE 100 kilo ohm
SNUBBER CAPACITANCE INFINITE
POWER ELECTRONIC DECIVCES IGBT/DIODES

3

FUNCTION BLOCK PARAMETERS
VALUES(PI CONTROLLER)

PROPORTIONAL GAIN (Kp) =1
INTEGRATION GAIN (Ki)=1
DERIVATIVE GAIN (Kd)=1
TIME CONSTANT FOR DERIVATIVE=1(sec)OUTPUT
LIMITS(UPPER-LOWER)=100-100
OUTPUT INITIAL VALUE=0
SAMPLE TIME=0.5 sec

4

THREE PHASE SERIES RLC LOAD (1)
AND LOAD (2)

CONFIGURATION (Ygrounded)
NOMINAL PHASE TO PHASE VOLTAGE (Vrms)= 1kv
NOMINAL FREQUENCY 50 Hz
ACTIVE POWER= 10 KW
INDUCTIVE REACTIVE POWER=100 Var
CAPACITIVE REACTIVE POWER 100Var

5

THREE PHASE SERIES SERIES RLC
BRANCH (1)

BRANCH TYPE = RL
RESISTANCE= 1 ohm
INDUCTANCE= 1k H

6

SOURCE BLOCK PARAMETER (CONSTANT)

CONSTANT VALUE=1
SAMPLE TIME=INFINITE

VL*

Vs

Vdvr

VL

IL*

TABLE 2 DVR PARAMETERS VALUES 2

IL

TABLE 5.2 DVR PARAMETERS VALUES2

Figure 3 PHASOR Diagram of Injected Voltage Showing By DVR

IV.

SIMULINK MODEL AND RESULT

4.1 SIMULINK MODEL OF DVR WITHOUT
FAULT AND FILTER

SERILIAL NO

PARAMETERS

PARAMETER VALUES

1

3 PHASE TRANSFORMER WINDING

WINDING 1 CONNECTION (ABC TERMINAL)= DELTA d1
WINDING 2 CONNECTION (abc TERMINAL)=Yg
WINDING 3 CONNECTIOON abc 3 TERMINAL)= Yg

2

BREAKER PARAMETERS

BREAKER RESISTANCE= .01 ohm
INITIAL VALUE = 1
SNUBBER RESISTANC = 1 MEGA ohm
SNUBBER CAPACITANCE= INIFINITE
SWITCHING TIME = [ .3 .8] sec

3

BLOCK PARAMETERS KVARs

CONFIGURATION = Yg
PHASE TO PHASE VOLTAGE = 500 V(vrms)
FREQUENCY=6.05 KHz
ACTIVE & INDUCTIVE POWER = 0
CAPACITIVE REACTIVE POWER 3 kv VAR

4

LINE PARAMETES

PARAMETE UNIT pu
NOMINAL POWER AND FREQUENCY = 200KV VAR 50 Hz
WINDING 1 PARAMETERS = V1 400v, R1 .002 ohm, L1 ..08
henri
WINDING2 PARAMETERS = V2 11kv R2 .002ohm L2 .08
henri

5

LC FILTER

BRANCH TYPE =L
INDUCTANCE 45 K henri

6

MEASUREMENT VALUES
AND CKT BREAKERS VALUE

VOLTAGE MEASUREMENT = PHASE TO PHASE
TRANSITION TIMES [ .3 .8]
BREAKER RESISTANCE .001 ohm

Figure- 4: DVR model without fault and filter
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In both tables as shown in the above consists the values as we
taken for using the simulation model. This simulation has
been done with the help of MATLAB. Here these values are
taken as standard values. Here the simulations of this structure
or network is used to test the system (DVR system) i.e. this
test system is done to drive the simulation which is related to
DVR system. In this test structure ( system ) we have a
creating unit of 11kv, 60 Hz or it has the value of voltage of
11 KV and frequency of 60 Hz which is presented by
Thevenin’s equivalent, which is feed by two transmission
lines through a 3 winding transformer and the in y are
connected in Y/Δ/Δ 11/113/113 kV. These power system
transmission are connect Δ/Y, 113/11 kV.

Figure- 8: Compnsated Current For SLG Fault

Figure-9: Compensated Voltage For SLG Fault

Figure- 5: Input Value Of Current

Figure-10: Compensated Current For LLG Fault

Figure -6: Input Value Of Voltage

SIMULINK Model of the DVR System With RLC Load
without FILTER

Figure-11: Compensated Voltage For LLG Fault

Figure-12: Compensated Current For LLL Fault

Figure- 13: Compensated Voltage For LLL Fault
Figure -7: DVR model without filter
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COMPLETE SIMULINK MODEL OF THE DVR system
with RLC LOAD

Figure-20: Input Current With LLG Fault

Figure-14: DVR model with fault and filter

Figure-21: Uncompensated Current With LLG Fault

Figure-15: Input Current With SLG Fault

Figure-22: Compensated Current With LLG Fault

Figure- 16: Uncompensated Current With SLG Fault

Figure-23: Uncompensated Voltage With LLG Fault

Figure-17: Compensated Current With SLG Fault

Figure-24: Compensated Voltage With LLG Fault

Figure-18: Uncompensated Voltage With SLG Fault

Figure-25: Input Current With LLL Fault

Figure:-26 Uncompensated Current With LLL Fault
Figure-19: Compensated Voltage With SLG Fault
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