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Abstract:

As a dynamic voltage restorer energy capacity
reduction and optimization of the power system and
the proposed work is to evaluate the problem was
discovered. The growing interest in the energy and
power quality disturbances, leading to a variety of
devices designed for reducing the voltage sags. Among
the many devices, a dynamic voltage restorer (DVR), a
novel custom device power supply system has been
proposed to compensate for voltage disturbances. A
DVR is the ability to pay the maximum voltage
injection and storage capacity will depend on the
amount of energy available for restorer. DVR PI
controller is used as a voltage source converter control
circuit. Simulations MATLAB / Simulink environment
is carried out.

I. INTRODUCTION:

Voltage sag and swell voltage distribution system that
encompass nearly 80% of PQ problems, the most
important power quality (PQ) issues two. According to
the IEEE 1959-1995 standard, voltage sag 0.9 p.u.
There is a decrease in the frequency of 0.1 and 1 min
at the time of the half cycle RMS voltage level. Short
circuit, abrupt load changes, starting with large motors,
and transformers energization of the main causes of
voltage sags. According to the nature of the definition
and the voltage sag, the reasons for this is classified as
low-or intermediate-frequency transient events can be
seen as a transitory phenomenon.
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In recent years, modern industries considering the use
of sensitive devices, using different methods of
compensation for voltage sags. PQ is one of the
methods to improve and replace the load voltage using
DVR. DVR the show different aspects of previous
works have been completed, and the various control
strategies have been found. These methods are often
dependent on the purpose of using the DVR. Some of
the methods, the main purpose of the DVR to
recognize and minimum active power injection to
compensate for voltage sag. Moreover, the
compensation policy phej sag and swell can be used
for relaxation. The construction of the multi-DVR
DVR removing the battery and can be used for
controlling more than one line.

Furthermore, research has been done on the use of
medium-level voltage DVR. Frequency variations and
harmonic mitigation studies are also under the control
of the DVR. Load voltage and current feedback
control, closed-loop control of the DVR to introduce a
common method. Also, Posicast and P + resonant
controllers to improve transient response and DVR can
be used to eliminate the steady-state error. The
controller is a kind of two parts Posicast phase
function and transient voltage sag started from the
starting point, is used to improve the damping
oscillations. P + resonant controller has a proportional
function plus echoed function and eliminates the
steady-state voltage tracking error.
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Symmetrical parts of the feed forward and feedback
methods to assess the strong control, and the wave of
transition also proposed various methods of controlling
the DVR.AIl of the above methods, the source of the
disturbance is assumed to be on the feeder, which is
parallel to the feeder DVR. In this paper, a multi-
control system, the source of the disturbance DVR
Posicast and P + resonant controllers using the load
voltage when the rescue is proposed in parallel to the
feeders. On the other hand, a bottom at the wrong time,
the PCC voltage protects the fault current limiting
devices, and protects itself from the current big
mistake.

This paper, based on the proposed control strategy is
not wrong when the DVR through the filter capacitor
voltage of the current of the load with an internal
feedback loop is used as an external feedback loop. As
well as a load voltage feed forward loop is used to
improve the dynamic response. Moreover, short-term
exposure, Posicast controller to improve and eliminate
the steady-state error, P + resonant controller is used.
But using the wrong algorithm to control the current
flow, DVR goes through, the series voltage injected in
the opposite direction and therefore, DVR is a series of
actions, such as variable impedance.

DV

Fig 1: Typical DVR-connected distribution system.

Il. FACTS:

The word "Facts" (Flexible AC Transmission Systems)
AC power is used for transmission and distribution
covers the power electronics based systems. Due to the
nature of power electronics devices, FACTS solutions
to the needs of one or more of the following features in
particular will be called:
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(A) rapid dynamic response
(B) the ability to output often contrasts
(C) to adjust the output smoothly.

Facts in shunt, series family of devices which can be
inserted into the power grids, and in some cases, the
shunt and series. FACTS Flexible AC transmission
systems that, in the high-power electronic devices
control the power systems has in recent years for a
better word. FACTS devices have been introduced
around the world for many different applications.
There are several stages of the introduction of many
new types of devices in practice. In most of the
applications of power lines, substations and control
upgrades, or additional to, for example, the cost of
power systems that require intensive or territory to be
used to avoid extensions. FACTS devices differences
in operating conditions to provide a better follow-up
and improve the use of existing installations.

Power electronic based flexible AC transmission
Systems (FACTS), the development and transfer of
interconnected AC power transmission systems used to
control the most economical and effective means. This
high-capacity transmission lines to transport the power
to force.

TYPES OF FACTS DEVICES

FACTS devices are launched with the capability of
increasing the development of power electronic
components. High energy levels high and also the
highest voltage levels for the devices have been made
available for the converters. The amount of reactive
power or energy points in the early part of the system
affects the network elements of the barrier. Figure 1.2
shows the traditional ones and FACTS devices, cutting
the number of elementary devices. 'Dynamic' and
‘'static’ classification requires some explanation for the
facts. The term "dynamic" Facts-provided power
electronics devices are used to notify the quick control.
One of the major factors that differentiate it from the
traditional devices.
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The term "static" dynamic control devices, such as
mechanical switches with ho moving parts to maintain.
FACTS-devices and therefore more likely to be static
and dynamic. Depending on the system, and one or
more AC power to the electronic control of the
transmission parameters of the offer and other static
equipment.

Types of controllers Facts:
* Series

* Shunt

* Series shunt

* Series Series

conventional FACTS-Devices
(switched) (fast, stasc)
| T Volage Sowce |
lR.l.C Tvn:’omm“ l hytistorvaive } ier (VSC)
d i
Snc Var Static Syncheonous
Switched Shurt
Compensation {L.C) Compensator Compensator

SVC) STATCOM)
I

Thyristor Controlled Static Synchronous

Seres Compensator | Series Compmenator
Compensation {L.C) 4'\C‘?€ (SSSC)

Shunt-
Devices
Sarwes-
Deovices.
Phase Shifting
Transhoemer
HVDC Back 10 Back HVDC VSC
(HVOC 828) Back 1o Back
(HVDC VSC B28)

Overview of major FACTS-Devices

Fixed left column to build the image above or
mechanically resistant to conventional devices, such as
transformers, together with the inductance or
capacitance may be able to have the parts. FACTS
devices in the left column uses the thyristor valves or
converters. These valves or converters are well known
from many years. Once they are converters because the
valves of a wheel or the conversion of their low
frequency of usage Thyristors just across the bridge
impedances have a low risk profile. FACTS devices
are insulated gate bipolar transistors in the right
column (IGBT) or insulated gate commutated
Thyristors (IGCT) voltage source converters on the
basis of today's technology is more advanced. Voltage
source converters, IGBTs or IGCTs due to the size of a
pulse width modulation and phase voltage to provide a
free controllable. High modulation frequencies to get
the balance of the output signal is low and also allow
for the replacement of disturbances coming from the
network.

{Switched) Senes.

Dynamic Flow Unified / Intedine

Controlies Power Flow Controller
DFC) (UPFC/ IPFC)
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The disadvantage with an increasing switching
frequency, the risks are on the rise as well. This
replaces the need for separate samples of the
converters.

I1l. DVR

The main objectives, (RMS values of currents,
reducing the power demand of the line) to increase the
capacity utilization of distribution feeders to reduce
losses and improve the quality of the power load on
the bus. The main assumption is to neglect variations
The source voltages. It is much slower than the source
voltage indicates that the dynamics of the fate of the
load. Rapid variations in the source voltage can not be
ignored, as this is (a) semiconductor fabrication plants
(b) paper mills (c), food processing plants, and (d)
automotive assembly plants a®ect load performance
can be complex. The most common source of voltage
disturbances (i) arising in the transmission system, (ii)
adjacent to the feeder faults and (iii) a fuse or breaker
operation disturbances are due to the voltage sags or
swells. 10% of critical loads, voltage sags lasting 5-10
times also result in costly damage.

Symmetrical or unsymmetrical faults arise due to
voltage sags. In the latter case, there are also negative
and zero sequence components. But the burdens of
uncompensated distribution system supply voltage
causes the harmonic components. To deal with the
problems caused by the poor quality of power supply,
compensators used in series connected. The primary
application of voltage sags and swells to replace them
in the literature, such as Dynamic Voltage Restorer
(DVR) is called. If the configuration is discussed in
chapter 7, SSSC is similar to the control methods are
di®erent. Also, a DVR fast (less than 1/4 cycle) is
expected to respond to the use of IGBT or IGCT
devices employs PWM converters. On August 1996,
the first DVR U.S.A a Duke Power system, which
entered commercial service on the storage of energy
with a rating of 660 kJ 2 MVA and 0.5 second (30
cycles) is capable of compensating for a period of up
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to 50% voltage sag. It is a stand-alone and rug weaving
yarn manufacturing facility has been set up to protect.

Voltage Source Converter (VSC)

This could be a 3 phase - 3 wire VSC or 3 phase - 4
wire VSC. The latter permits the injection of zero-
sequence voltages. Either a conventional two level
converter (Graetzbridge) or a three level converter is
used.
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Fig 2: Dynamic voltage restorer

Boost or Injection Transformers

Three single-phase distribution transformers, high-
voltage level, the pair VSC (low voltage level)
connected to the distribution feeder series. Single
transformers three-star / star of winding opened or
Delta / opened to connect with the star of winding. In
order to allow zero voltage of the second injection.
Load the selection of the winding step down
transformer that feeds the injection transport
connections will depend on the former. If the
transformer is used to connect to a ¢ jY (Fig. 14.1 as
shown in), in order to zero volt- ages need to be
replaced. If used in connection with the retention y jy-
neutral, zero-voltage compensation may be in order. It
is imperative to avoid saturation in injection
transformers.

Passive Filters

Passive filters can be placed on either side of the high
voltage side or the boost converter transformers.
Converter of the benefits (a) Components of low-
voltage and (b) higher-order harmonic currents (up to
VSC) are the filters on the side of the transformer
windings rated by not own °.
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Disadvantages filter inductor into a voltage (primary
part of) the voltage and phase (angle) there is a shift.
A®ect scheme can control the DVR. Disadvantages of
a location of the high voltage side of the filter
(transformer leakage reactance can be used as a filter
inductor) to overcome, but the results of the high-
frequency currents in the windings of transformers
with a higher rating can ow °

Energy Storage

This is necessary to provide a deep voltage sags during
the loading of the active force. ° ywheel or SMEs lead-
acid batteries used for energy storage. It is fed from an
auxiliary AC supply by supporting the bridge
converter on the DC side of the VSC is also possible to
provide the necessary power

IV. CONTROL STRATEGY
There are three basic control strategies as follows.

Pre-Sag Compensation

Supply voltage and load voltage is tracked
continuously compensated by the situation in front of
the landfill. This method (almost) undisturbed load
voltage results, but generally require a higher rating for
DVR. Before a landfill, V = VL = VO. VS1 to the size
of the drop in the supply voltage results in a voltage
sag. DVR is a load voltage VVC1 voltage (VL = VS1 +
VC1) vo is at that injects (both in magnitude and
phase). It has been claimed that some of the loads and
which are sensitive to fluctuations in the jumping
phase and the need to replace the voltage sags.

In-phase Compensation

DVR injected voltage, regardless of the load current
and the pre-sag voltage (VO) is in step with the supply
voltage. This control strategy is injected voltage
(intensity), the minimum value of the results.
However, the phase of the load voltage is disturbed.
Weights are not sensitive to the phase jumps, DVR
voltage rating of the control strategy results in
optimum use. These strategies are not zero power
requirements for DVR
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Minimum Energy Compensation V. SIMULATION RESULTS

Ignoring losses, DVR inside the power requirements of : }
the zero voltage (VC) is a classification load current. rule
To increase the voltage at the load bus, DVR and VL v § e | =
VSL1 is injected by capacitive voltage leads. It should L
be noted that the current phasor is determined by S nEm
The bus load phasor voltage and load power factor. e —

Ve N A
A T

‘, i, Tmem | §
. Vor Ves, ’
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Fig 3: Phasor diagram e

In addition to the power supply voltage of the v e d
implementation of the minimum compensation “ _
required to measure the load current phasor. VC when Lme ) by o
the load current classification, DVR only reactive wE '
power supply. However, the full load voltage, load e 8
power factor compensation, depending on the supply i
voltage is not possible unless at least the value of the Figure 5: Control Circuit of DVR
above.

The VC is not constrained in size, with a power factor
of intensity versus angle and the minimum value is still
necessary VO allows full compensation. Load bus —
voltage. If the entry is limited to the size of the voltage ———
(V max C), full compensation for the expressions and
is given by the phasor diagrams to follow the mini
mum supply voltage. The minimum voltage at the 2 i
source of the current case (a) is in step with VS for the ke U N .. L .
note. 1

Figure 6: @) Source Voltage b) Load Voltage c)
Injected Voltage without connecting DVR
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Figure 7: a) Source Voltage b) Load Voltage c)
Injected Voltage with DVR

VI. CONCLUSION

Pl controller integral gain value for the paper, which
has been seen as the automatic tuning. We voltage sag
compensation and swell, especially in the electricity
distribution system for improving the quality, based on
fuzzy PI Plus DVR have been done on the simulator.

REFERENCES
[1] M. Bollen, Understanding Power Quality
Problems. Piscataway, NJ, USA: IEEE Press, 2000.

[2] K. Karanki, G. Geddada, M. K. Mishra, and B.
Kumar, “A modified threephase four-wire UPQC
topology with reduced dc-link voltage rating,” IEEE
Trans. Ind. Electron., vol. 60, no. 9, pp. 3555-3566,
Sep. 2013.

[3] M. Moradlou and H. Karshenas, “Design strategy
for optimum rating selection of interline DVR,” IEEE
Trans. Power Del., vol. 26, no. 1, pp. 242-249, Jan.
2011.

[4] S. Sasitharan and M. K. Mishra, “Constant
switching frequency band controller for dynamic
voltage restorer,” IET Power Electron., vol. 3, no. 5,
pp. 657-667, Sep. 2010.

Volume No: 4 (2017), Issue No: 9 (September)

www.ijmetmr.com

[5] F. Badrkhani Ajaei, S. Afsharnia, A. Kahrobaeian,
and S. Farhangi, “A fast and effective control scheme
for the dynamic voltage restorer,” IEEE Trans. Power
Del., vol. 26, no. 4, pp. 2398-2406, Oct. 2011.

[6] P. Kanjiya, B. Singh, A. Chandra, and K. Al-
Haddad, “‘SRF theory revisited’ to control self-
supported Dynamic Voltage Restorer (DVR) for
unbalanced and nonlinear loads,” IEEE Trans. Ind.
Appl., vol. 49, no. 5, pp. 2330-2340, Sep./Oct. 2013.

[7] W. Santos et al., “The transformerless single-phase
universal active power filter for harmonic and reactive
power compensation,” IEEE Trans. Power Electron.,
vol. 29, no. 7, pp. 3563-3572, Jul. 2014.

[8] B. H. Li, S. Choi, and D. Vilathgamuwa,
“Transformerless dynamic voltage restorer,” Proc.
Inst. Elect. Elec.—Gen. Transmiss. Distrib., vol. 149,
no. 3, pp. 263-273, May 2002.

[9] A. Ghosh and G. F. Ledwich, Power Quality
Enhancement Using Custom Power Devices. Boston,
MA, USA: Kluwer, 2002.

[10] C. Rojas et al., “Predictive torque and flux control
without weighting factors,” IEEE Trans. Ind. Electron.,
vol. 60, no. 2, pp. 681-690 , Feb. 2013.

[11] Z. Song, C. Xia, and T. Liu, “Predictive current
control of three-phase grid-connected converters with
constant switching frequency for wind energy
systems,” IEEE Trans. Ind. Electron., vol. 60, no. 6,
pp. 2451 — 2464, Jun. 2013.

[12] R. Portillo, S. Vazquez, J. Leon, M. Prats, and L.
Franquelo, “Model based adaptive direct power control
for three-level NPC converters,” IEEE Trans. Ind.
Informat., vol. 9, no. 2, pp. 1148-1157, May 2013.

[13] J. Moreno, J. Huerta, R. Gil, and S. Gonzalez, “A
robust predictive current control for three-phase grid-

September 2017

Page 57



ISSN No: 2348-4843

Technology, Management and Research

A Peer Reviewed Open Access International Journal

connected inverters,” IEEE Trans. Ind. Electron., vol.
56, no. 6, pp. 1993-2004, Jun. 2009.

[14] P. Cortes, M. Kazmierkowski, R. Kennel, D.
Quevedo, and J. Rodriguez, “Predictive control in
power electronics and drives,” IEEE Trans. Ind.
Electron., vol. 55, no. 12, pp. 4312-4324, Dec. 2008.

[15] P. Cortes, J. Rodriguez, D. Quevedo, and C. Silva,
“Predictive current control strategy with imposed load
current spectrum,” IEEE Trans. Power Electron., vol.
23, no. 2, pp. 612-618, Mar. 2008.

Volume No: 4 (2017), Issue No: 9 (September) September 2017

www.ijmetmr.com

Page 58



