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ABSTRACT-In today’s power system, power
quality is a critical topic that affects both utilities
and consumers. The current electric power system
has issues that a combination of smart grid
technology, power electronics equipment, and
renewable energy sources was developed. Sensitive
equipment can be harmed by voltage sag, voltage
swell, and harmonic current and voltage variations.
These components are vulnerable to input voltage
changes brought on by system
interference. Therefore, power quality is crucial for
the power system's dependable and secure
functioning in the modern period with an increase
in fragile Dips and distorted voltages could cause
the bias to fail, leading to the failure of the
device.potential D-FACTS device that is frequently
utilized to address distribution grid issues brought
on by abnormal frequency voltage, or current. It
injects voltages into the distribution line in order to
keep a steady voltage profile and a constant load
voltage.Simulations were done in
MATLAB/Simulink to show the effectiveness of
the suggested DVR-based strategy in smoothing
the distorting voltage caused by harmonics. The
third and fifth harmonics are taken into
consideration using a simulation of the power
system with a customizable power source.Both
scenarios with and without a DVR are considered
when evaluating the system's reaction to load
voltage.

INDEX  TERMS:FACTS, Harmonics,Total
Harmonic Distortion, Dynamic Voltage Restorer,
Sag, Swell.

l. INTRODUCTION
Electrical energy is an unseen, all-
encompassing good that is always accessible
throughout the globe and is now recognized as a
basic necessity for consumers (1). Solar, solar
thermal, wind, and other renewable energy sources
are employed to support the primary energy

demand. The performance of the power system is
hampered by stability enterprises brought on by
RESs' intermittent nature, harmonics, and reactive
power problems (2), (3). Flexible AC Transmission
Systems (Data) bias are widely used in distribution
grids all around the world for reactive power
compensation, voltage stability, and power
quality(4),(5). FACT bias, however, also uses
many transmission and distribution system
parameters(6).This research of power quality tries
to identify the root reasons of subpar power quality
or to provide solutions to these issues. Sensitive
apparatus includes items like computers, flexible
speed drives,laptops, relays, , optical bias and
solid-state bias. These bias are wvulnerable to
changes in input voltage brought on by barriers
with other system corridors.The power system is
separated into the following corridors for
generation, transmission, and distribution. On the
distribution side, other transmission lines are used
to feed the power systems to various loads. When
variable power is delivered to the cargo, power
quality is a vital component of the power system.
Recently, the poor quality of power has started to
harm domestic and artificial guests who are
carrying sensitive weights.On the distribution side,
there is a variety of colorful freight, but sensitive
loads are more negatively impacted by poor power
quality than other loads. There are many operations
where the need for sensitive cargo is growing, such
as in hospital operating rooms, semiconductor
processing shops, database systems, air pollution
control equipment in crowded areas, and service
providers who require precise and accurate
clothing. However, if the power supply creates
Dips and distorted voltages could cause the bias in
these devices to fail. results in the destruction of a
considerable number of plutocrats.Therefore,
power quality affects the distribution side. The
power  system  establishes the electrical
characteristics that ensure that the system operates
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smoothly and fulfills its purpose. Voltage swell and
distorted voltage with significant harmonic content
are discussed in this work. Due to the nature of the
faults,Total Harmonic Deformation (THD) and
harmonics are produced when the cargo voltage is
disturbed, resulting in voltage slack, flash, and
voguish as well as high distorted voltage. The
fragile instruments are particularly susceptible to
voltage sags and harmonics issues. Voltage slack
causes a lot of issues, including burning, device
miscarriage, rope disruption in motors, and other
issues. To properly address the issue of power
quality, the harmony is crucial. A short-lived fall in
RMS voltage, sometimes referred to as voltage
slack or Dips(7), occurs when power system
problems occur that result in a significant current
drain from the system. As an example, the
incipiency of the cargo and remote fault
concurrence performed by mileage instrument are
the underlying causes of slack product when
someone begins an air conditioner or a powerful
motor. When the motor turns on, it generates
factual current at a multiplicity of six. A significant
amount of reactive power is absorbed during the
motor's infancy, which will cause the beginning of
voltage slack. Figure 1 shows the voltage profile of
the voltage slack.

AVAVS

FIGURE 1Waveform of the voltége with sag and
swell [7].

Aim of paper

The primary contributions of this research work are
as follows:

1. The problem of voltage distortion brought on by
harmonics, swells, or sags.

2. To access and compare the performance of the
suggested model with and without DVR and
Matlab/Simulink.

3. To evaluate the DVR-powered power system's
performance.

4. Describe how the suggested DVR control system
can be used to enhance the quality of the electricity.
5. Quick voltage recovery.

6. Power oscillation overshoot is decreased.

1. LITERATURE REVIEW OFDVR
The FACTS as well as D-FACTS devices
were used in various nations to address the issues
with the transmission and distribution systems.
According to IEEE guidelines, FACTS is defined
According to [9], power electronics-based static

and dynamic controllers are wused in AC
transmission systems.transfer capabilities and more
immeasurable controllability. Because of resource
constraints, economic difficulties, and some
environmental restrictions, the development of
generation and transmission networks has not kept
pace with the rise in electricity penetration. Due to
a lack of resources, the current transmission
infrastructure  cannot be easily expanded.
Consequently, increasing transmission capacity is a
workable alternative. Transmission lines are not
being used to their full potential as a result of a
number of limiting factors that have an impact on
the loading capacity of the transmission line.
People perceive these elements as the thermal limit,
the dielectric, and the stability. The useable
capacity of existing lines can be increased and
electricity can be controlled via FACTS controllers.
When exposed to faults and under normal
circumstances, the FACTS controllers allow power
to flow down the line and allow a line to transmit
power that is nearly at its thermal ratings [10], [11].

On the distribution feeder, DVR is
employed to safeguard the load against problems
brought on by voltage sags and swells. DVR is
connected in series with the load, and an inverter,
transformer, and battery energy storage system
(BESS) are all connected together. These
connections allow the active and reactive power
requirements to be adjusted in order to reduce
voltage sags and swells [12]. DVR injects voltage
into the distribution system through the transformer
to maintain voltage stability. The FACTS device
known as DVR compensates for disturbances
caused by loads’ harmonic voltages and voltage
sags. In typical circumstances, DVR injects a
modest number of voltages in series with the
transmission lines. However, when a disturbance
happens, DVR wuses sinusoidal pulse width
modulation (SPWM) to compute the voltages
necessary to safeguard the load. After that, voltages
are added to the system to keep things how they
are. Even as disturbance occurs, however, DVR
either supplies or absorbs the active or reactive
power from the dc-link as opposed to how it
operates in the steady state. [13]. The installation of
DVR in PT DSS power plants has been advised by
Martiningsih et al. The DVR serves as a
compensator and is wired in series with the
distribution line. The Pl-based DVR that is being
proposed is capable of releasing the power quality
restraint. [14].To improve the quality of the power
systems, Eltamaly et al. have suggested a method
for reducing voltage sag through DVR that is
DVR-based. Findings demonstrate that DVR
appropriately modifies voltage and accounts for sag
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and swelling [15]. A unique DVR with a power
electronic transformer (PET) has been suggested by
Ali et al. to reduce the symmetrical and
asymmetrical sags and swells. According to the
data, the innovative design successfully reduces
voltage sag and swell on the distribution line that is
both symmetrical and asymmetrical [16].

It is suggested to recover the Low Voltage
Ride Through (LVRT) for a renewable energy
system using a nonlinear adaptive control (NAC)
with DVR. By estimating the perturbation using the
NAC, which involves measurement of the noise,
errors, and disruptions like the intermittent
influence of renewable sources and grid faults, real
system perturbation is compensated. The NAC
allows for robust and adaptive control without the
need for an exact model or comprehensive
measurement. The energy storage system (ESS) is
integrated into the DVR. In order to maintain the
voltages, ESS-DVR makes up for grid voltage dips.
When employed in this situation, the fuzzy logic
controller (FLC) and NAC-based controller both
improve the LVRT capability [17]. The most
important thing is that if the ESS-DVR rating is
low, a high rating is needed. There will be a decline
in performance. Benali at al. [18] suggested another
FLC-based power quality improvement technique
for DVR. A zero active power strategy has been
presented by Danbumrungtrakul et al. to improve
DVR performance [19]. With their successful
solution, they were able to outperform the
traditional In-Phase Compensation with DVR in
terms of results. [20] describes a method for
improving power quality utilizing a DVR that is
based on the Grasshopper Optimization Algorithm
(GOA). 1t is advised to adjust the proportional
convention's parameters using a GOA-based
method. The fuzzy logic controller (FLC) can be
employed in that situation, and both FLC and
NAC-based controllers improve the LVRT
capability [17]. The most important element is that
if it has a low rating, the ESS-DVR must have a
high rating. The output will be diminished. Benali
at al.'s [18] proposal of an additional FLC-based
power quality improvement technique for DVR
was made. A technique for improving DVR
performance with zero active power has been
presented by Danbumrungtrakul et al. Compared to
the traditional In-Phase Compensation with DVR,
they have achieved better outcomes using their
successful method. [20] describes a method for
improving power quality utilizing a DVR that is
based on the Grasshopper Optimization Algorithm
(GOA). It is advised to adjust the parameters of a
traditional proportional integral derivative (PID)
controller using a GOA-based method.

1. PROPOSE WORK
I Proposed Dynamic Voltagerestorer

A key indicator of the quality of the power
force is the frequency of the provided voltage,
which may be used to evaluate the power force.
According to IEEE standards (22)—(24), voltage
slack is defined as a fall 0.9 per unit (p.u.) of the
falling voltage's depth and 0.1 per unit (p.u.) of the
nominal p.u. grounded are used in the Root Mean
Square (RMS) value of the voltage.This voltage
drop might last for 10 milliseconds to 60 seconds.
Regular voltage sags are frequently checked for the
cargo at the distribution position for a variety of
reasons. Many fragile loads in high technology
areas are mostly unable to withstand voltage sags.
Complicated duties with a certain frequency and
precise voltage slack value while deformation and
oscillation might maintain the cargo voltage
requirements. Generally speaking, voltage slack,
which is expensive and causes severe problems for
consumers, is what causes the demise of the
product sector and its time-out. Electric bias, also
known as consumer power bias, is used to supply a
certain voltage and energy input into the
distribution system.The difficult issue might be
made easier. The DVR is intended to be a more
effective solution to regulate voltage slack and
deformation than the traditional methods of
working with voltage sags problems. By reducing
voltage slack through a DVR at the power plant,
the power system'’s effectiveness is estimated in this
work.

PRINCIPLES OF DVROPERATION

A voltage source inverter (VSI) based on a
GTO or IGBT, an energy storing device, , and an
injection transformer and a capacitor bank make
up a DVR. Device for switching electronic power
in solid state is referred to as DVR. In Figure 3, a
DVR is seen connected to a distribution bus.
le

Ve
-——

Filter N 2 =
I~k Q Q: A Al L .
Lkl 009 AET ASHEA
TSR0 S

=

DVR Charger v
1

FIGURE 3.The fundamental design of a DVR
connects at the distribution end.
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The DVR operates according to practical
guidelines for an injecting transformer; Control
voltage is produced by a forced commuted
converter that is connected to the bus voltage. In
[25], [26], various converter control topologies for
droop-controlled converters are given.Figure 4
illustrates how a DC voltage source operates
similarly toa DC capacitor that serves as a source
of energy storage.
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FIGURE 4.The DVR's fundamental configuration.

When the voltage sag problem is absent
ideal circumstances, the DVR is unable to
effectively address the issue of voltage drop. With
the reality of a distribution system, DVR will
provide the required controlled voltage at a high
frequency and the necessary phase angle to ensure
that the cargo is perfect and maintained. The
capacitor will be discharged in order to maintain
the thickness in the cargo force of voltage in this
circumstance. It is imperative to remember that
while the DVR is capable of producing and
absorbing reactive power, injecting reactive power
requires an external energy source. The bias of
power electronics and the voltage slack discovery
time dock the DVR response time. For instance, the
DVR's valve-changing mills response time is less
than 25 milliseconds compared to conventional
types of voltage correlation.

IV. CONSTRUCTIONOF DVR

The DVR has two corridors: the power
circuit is on one, and the control circuit is on the
other. The complex parameters of the control
signal, which were fitted by the DVR system, are
its magnitude, phase shift, frequency and phase
shift. In the power circuit, switches are used to
produce voltage-dependent control signals. The
abecedarian structure of the DVR via the power
circuit is also described in this section. In Figure 4,
the DVR's construction and first configuration are
depicted.

1) ENERGY STORAGE UNIT

A variety of biases, lead-acid batteries,
including flywheels, superconducting glamorous
energy storehouses (SMES), and super-capacitors

are used to store energy. The storage unit fulfills its
primary purpose of providing real power even
when the situation voltage drops. The energy
storage device's active power output determines the
DVR's capacity for correction. Instead of using
another type of storage bias, superior batteries' fast
charging and discharging response time is utilised.
The rate of discharge, which is based on a chemical
reaction, defines the internal space that is
accessible for the energy storehouse(29),(30).

2) VOLTAGE SOURCE INVERTER
Palpitation-range Modulated VSI
(PWMVSI) is used widely. A DC voltage has been
produced by an energy storage system, as was
indicated in the preceding section. A VSI serves as
the source for the voltage conversion from DC to
AC. The DVR power circuit's step-up voltage
injection motor has been used to increase the
voltage's magnitude during lean times. A modest
voltage value with VSI is therefore sufficient.

3) UNRESISTANTPOLLUTANTS

The technique in which the PWM reversed
palpitation waveform was turned into a sinusoidal
waveform uses minimal levels of non-resistant
pollutants. In order to complete this conversion,
high-value harmonic components must be
eliminated during the DC-AC metamorphosis,
which will also affect the compensated affair
voltage. An crucial supply for a voltage inverter is
unresilient sludge. This is why it also uses the low-
voltage side of the injection motor's inverter and
the high-voltage side of the cargo, as seen in Figure
5.1f we place the pollution on the inverter side, it
can still prevent harmonics of the highest value
from passing through the voltage motor. Thus, it
also reduces the strain on the injection motor. The
drawback of the sludge is that it reverses phase
shift and voltage drop when it is placed on the
inverter side. So, the solution to this issue is to
place the muck on the cargo side. Because a motor
with high values is required, the secondary side of
the motor allows the high valued harmonic
currents.

BY-PASSSWITCH

A series-connected device is a DVR. The
current flowing through the inverter creates a fault
current if there is a problem downstream. The
inverter is protected by the bypass switch. The
inverter circuit is frequently bypassed with a
crowbar switch. The crowbar measures the size of
the current and deactivates the inverter when it is
within the range of its components. However, if the
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current is strong, it will be possible to bypass the
inverter's parts [15].

VOLTAGE INJECTION TRANSFORMERS

One of the transformer's two sides, A
distribution line is connected in series to the
voltage injection transformer's primary side. the
opposite, the secondary is where the DVR's power
circuit is linked. For a three-phase DVR, either one
three-phase transformer or three single-phase
transformers are appropriate, but only one single-
phase transformer is allowed for a one-phase DVR.
A "Delta-Delta" type connection is employed when
three single-phase transformers and a three-phase
DVR are close to one another [31].
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FIGURE 5.Positions of several filters in DVR
[15].

The filtered VSI affair simulates the DVR
circuit from the transformation network by
supplying a typical range of voltage that is likewise
within the desired range. brought on by the setup
motor. The previously considered and important
parameters are winding rates, which are based on
the voltage needed on the secondary side of the
voltage. The high cost of winding rate with high-
frequency currents and the primary side current
with high-frequency rates of high windings may
have an effect on the corridor of the inverter
circuit. When evaluating the operating efficiency of
the DVR, the motor's value is a crucial factor. The
impact of the injection motor enterprises’ winding
rate on the upward distribution transformer. If there
should occur a situation of a - Y association with
the base unprejudiced, there will not be any zero-
grouping current flowing into the supplemental
during an imbalance insufficiency or an earth
failure in the high voltage side. The DVR only

awards the positive and negative arrangement
elements in this way (32).
OPERATING MODES
1) A VOLTAGE SAG/SWELL ON THE LINE
Reactive energy is used to fit the power in
the DVR when there is friction between the pre-
slack voltage and the slack voltage. Basic energy
sources are used to supply the store power. The
predictions for DC energy storage and the speed of
the voltage insertion motor have a constraint on the
maximum DVR capacity. When using three single-
phase DVRs, it is possible to determine the degree
of the fitted voltage collectively. The system
voltages and the fitted voltages have a similar
frequency and phase angle (33).

2) IN NORMAL FUNCTIONING

When there is no slack present during the
regular operation, DVR would not fit electricity to
the cargo. If the battery is eventually charged, the
gadget will operate in tone-charging mode or in
standby mode. The device of energy storehouse
might be charged from a variety of vibrant sources
of tone-force.

3) A SHORT CIRCUIT OR FAULT

In order to aid the inverter's electric
corridor, a bypass switch will be disassembled
during the distribution line's downstream travel
(15).

COMPENSATION TECHNIQUES
1)PRE-SAG COMPENSATION

It's a technique used with nonlinear loads
like thyristor-controlled drives. The phase angle
and voltage magnitude in nonlinear loads are
corrected. The pre-sag compensation technique is
shown in Figure 6(a). This system needs a voltage
injection motor and a high-value energy storage.

2) IN- PHASE COMPENSATION

The in-phase compensation mechanism is
used for the active loads. Compensation for phase
angle is not necessary; just compensation for
voltage magnitude is needed. The corrected voltage
and the sagging voltage are in phase in this
arrangement. The method suggested in Figure 6(b)
is used for DVR correction and support in terms of
power storage bias when both the actual and
reactive powers are required.
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FIGURE 6.(a) Pre-Sag Compensation Techniques, and (b) In-Phase Compensation Techniques.

V. CONCLUSION
One of the most significant and frequent
issues in today electricity systems is voltage sag.
Voltage sags areunacceptable for sensitive loads
because they result in powerloss, which is an
expensive issue. Providing high quality poweris a
recent necessity due to the greater integration of
sensitive loads into the power system. DVRs are
suitable devices to adjust for voltage sags, protect
sensitive loads, and restore their voltage when
voltage sag occurs, helping to reduce the problem
of voltage sag. The method and process of voltage
compensation is one of the key DVR subjects.
There are four fundamental compensation
strategies: in-phase, pre-sag, energy minimised,
and hybrid strategies. The compensation techniques
listed here have been examined, thoroughly

discussed, and compared in this paper.

REFERENCES:

[1] N. Khan, S. Dilshad, R. Khalid, A. R.
Kalair, and N. Abas “Review of energy
storage and transportation of energy,”
Energy Storage, vol. 1, no. 3, Jun. 2019, doi:
10.1002/est2.49.

[2] M. A Basit, S. Dilshad, R. Badar, and S. M.
Sami urRehman, “Limitations, challenges,
and solution approaches in grid- connected
renewable energy systems,” Int. J. Energy
Res., no. June 2019, p. er.5033, Jan. 2020,
doi: 10.1002/er.5033.

[3] Kalair, N. Abas, A. R. Kalair, Z. Saleem,
and N. Khan, “Review of harmonic analysis,
modeling and mitigation techniques,”
Renew. Sustain. Energy Rev., vol. 78, pp.
1152-1187, Oct. 2017, doi:
10.1016/j.rser.2017.04.121.

[4] F. H. Gandoman et al., “Review of FACTS
technologies and applications for power

[5]

[6]

[7]

(8]

(9]

[10]

[11]

quality in smart grids with renewable energy
systems,” Renew. Sustain. Energy Rev., vol.
82, pp. 502-514, Feb. 2018, doi:
10.1016/j.rser.2017.09.062.

M. Sharaf and A. A. Abdelsalamy, “A novel
facts based dynamic voltage compensation
scheme for smart electric grid stabilization
and efficient utilization,” in 24th Canadian
Conference on Electrical and Computer
Engineering(CCECE), May 2011, pp.
000042-000047, doi:
10.1109/CCECE.2011.6030405.

A. R. Kalair, N. Abas, A. Kalair, Q. U.
Hasan, and N. Khan, “Impact of FACTS
Devices on Transmission and Distribution
System.,” J. Act. Passiv. Electron. Devices,
vol. 14, no. 4, 2019.

M. Bilyik, M. Inci, and M. Tlmay,
“Performance comparison of voltage
sag/swell detection methods implemented in
custom power devices,” Rev. Roum. Sci.
Techn—Electrotechn. Energ, vol. 62, no. 2,
pp. 129-133, 2017.

Y. W. Li and J. He, “Distribution system
harmonic  compensation methods: An
overview of DGinterfacing inverters,” IEEE
Ind. Electron. Mag., vol. 8, no. 4, pp. 18-31,
Dec. 2014, doi: 10.1109/MIE.2013.2295421.
N. G. Hingorani and L. Gyugyi,
Understanding FACTS: Concepts and
Technology of Flexible AC Transmission
Systems. New York, USA: WileylEEE
press, 2000.

Y.-H. Song and A. Johns, Flexible ac
transmission systems (FACTS), no. 30. IET,
1999.

K. Habur and D. O’Leary, “FACTS-flexible
alternating current transmission systems: for
cost effective and reliable transmission of

DOI: 10.35629/5252-0507231237

[Impact Factorvalue 6.18| ISO 9001: 2008 Certified Journal

Page 236



\’ﬂi , International Journal of Advances in Engineering and Management (IJAEM)

—

IJAEM

Volume 5, Issue 7 July 2023, pp: 231-237 www.ijaem.net

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

electrical energy,” Siemens-World Bank
Doc. Draft Report, Erlangen, p. 46, 2004.

W. Frangiech and M. B. Najjar, “Active
control for power quality improvement in
hybrid power systems,” in  Third
International Conference on Technological
Advances in Electrical, Electronics and
Computer Engineering (TAEECE), Apr.
2015, pp. 218-223, doi:
10.1109/TAEECE.2015.7113630.

S. Agalar and Y. A. Kaplan, “Power quality
improvement using STS and DVR in wind
energy system,” Renew. Energy, vol. 118,
pp. 1031-1040, Apr. 2018, doi:
10.1016/j.renene.2017.01.013.

W. Martiningsih, U. YudhoPrakoso, and
Herudin, “Power quality improvement using
dynamic voltage restorer in distribution
system PT. DSS Power Plant,” MATEC
Web Conf., vol. 218, p. 01003, Oct. 2018,
doi: 10.1051/matecconf/201821801003.

A. M. Eltamaly, Y. Sayed, A.-H. M. EI-
Sayed, and A. N. A. Elghaffar, “Mitigation
voltage sag using DVR with power
distribution networks for enhancing the
power system quality,” IJEEAS Journal.
ISSN, pp. 2600-7495, 2018.

K. K. Ali, M. Talei, A. Siadatan, and S. M.
H. Rad, “Power quality improvement using
novel dynamic voltage restorer based on
power electronic transformer,” in |EEE
Electrical Power and Energy Conference
(EPEC), Oct. 2017, pp. 1-6, doi:
10.1109/EPEC.2017.8286166.

L. Yan, X. Chen, X. Zhou, H. Sun, and L.
Jiang, “Perturbation compensation-based
non-linear adaptive control of ESS-DVR for
the LVRT capability improvement of wind
farms,” IET Renew. Power Gener., vol. 12,
no. 13, pp. 1500- 1507, Oct. 2018, doi:
10.1049/iet-rpg.2017.0839.

A. Benali, M. Khiat, T. Allaoui, and M.
Denai, “Power Quality Improvement and
Low Voltage Ride Through Capability in
Hybrid Wind-PV Farms Grid-Connected
Using Dynamic Voltage Restorer,” IEEE
Access, vol. 6, pp. 68634-68648,2018, doi:
10.1109/ACCESS.2018.2878493.

M. Danbumrungtrakul, T. Saengsuwan, and
P. Srithorn, “Evaluation of DVR capability
enhancement-Zero active power tracking
technique,” IEEE Access, vol.
5,pp.1028510295,2017,d0i:10.1109/ACCES
S.2017.2706275. [20] A. I. Omar, S. H. E.
Abdel Aleem, E. E. A. EZahab, M.
Algablawy, and Z. M. Ali, “An improved

[20]

[21]

[22]

[23]

approach for robust control of dynamic
voltage restorer and power quality
enhancement using grasshopper
optimization algorithm,” ISA Trans., vol. 95,
pp. 110-129, Dec. 2019, doi:
10.1016/j.isatra.2019.05.001.

V. Verma and R. Gour, “OLTC-DVR hybrid
for voltage regulation and averting reverse
power flow in the micro-grid with
intermittent renewable energy sources,” in
IEEE Industrial Electronics and Applications
Conference (IEACon), Nov. 2016, pp. 81—
87, doi: 10.1109/IEACON.2016.8067360.

S. P. Mishra, B. Biswal, J. P. Roselyn, and
D. Devaraj, “Simulation and analysis of
DVR for mitigating voltage sags and
swells,” Procedia Eng., vol. 64, pp. 341-—
350, 2013, doi:
10.1016/j.proeng.2013.09.106.

S. Khalid and B. Dwivedi, “Power quality
issues, problems, standards & their effects in
industry with corrective means,” Int. J. Adv.
Eng. Technol., vol. 1, no. 2, p. 1, 2011.
IEEE, “1159-1995 - IEEE Recommended
Practice for Monitoring Electric Power
Quality.”
https://standards.ieee.org/standard/1159-
1995.html (accessed May 16, 2020).

DOI: 10.35629/5252-0507231237

[Impact Factorvalue 6.18| ISO 9001: 2008 Certified Journal

Page 237



