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ABSTRACT

During the previous three decades, power electronics has undergone significant technological advancements. It
has recently been used in a variety of commercial, industrial, residential, and aeronautical applications. Power
electronics appear polarized in 2 directions: low—power high—frequency electronics, which must cater to
demand switching—mode power supply and high-power low—frequency electronics, which must cater to
switching—-mode power supply. Rectifiers (AC-to-DC converters), inverters (DC-to-AC converters), choppers
(DC-to-DC converters), AC power controllers (at the same frequency), and cyclo-converters (direct frequency
changer) are all examples of converters. Research has been going on different modulation strategies to modulate
these converters for better use. Many techniques have been executed to have thesmallest switching in the
converter or synthesize output voltages or output currents with very high gains. Because it has some advantages
over SPWM regarding good usage of DC bus voltage or low current ripple witching frequency or low current
ripple, SVPWM is observed as an upgraded PWM implementation methodology. This paper is related to
comparative study of CSI and VSI based SVPWM techniques.

Keywords: Space Vector Pulse Width Modulation (SVPWM); Voltage source inverter (\VSI); Current source
inverter (CSl), THD;Modulation Index; Switching time calculation.

I INTRODUCTION _ _ _
time, and removing the need for connecting
Faults Researchers are putting up their best efforts to power.Power electronic converters belong to the
maximize energy sources efficiency and meet the family of electrical circuits, which change electrical
demand for electrical power [20]. This includes influence from one level of current, voltage,
using the Space Vector Pulse Width Modulation frequency to a different using semiconductor-based
(SVPWM) technology to create ororganize electronic switch [22-23]. These switches are used in
converters. Voltage source inverter (VSI) or current either a crooked ON or turned OFF state, not at all
source inverter (CSI) are two main drives. The VSI like control components of other electronic circuits,
design has shown to be more beneficial in industrial which activate in a near-linear region. The content of
markets, with the faster dynamic response, improved an electrical power device consists of a converter,
dependability, and the ability to run motors without which consists of a matrix of influence
de-rating. VSI's fully includedintendingto save semiconductor control devices that operate under the
money by increasing efficiency, reducing installation guidance of electronic management [24-25].
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Figure 1. Basic Power-Processing Block of Switching Converters
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1. LITERATURE REVIEW

JingzhouS Pradeepa (2018) and others. It has been
shown that pure air shielding technology (SVPWM)
is used to implement and control the converter, and
SVPWM pulp is supplied to the converter, and THD
analysis is performed on the converter of various
details [7]. Shalini et al. (2020) have investigated
the Voltage source inverters (VSI) that give
desirable inverter output voltages and control the
drives in most medium and large power applications.
One of the most effective switching control systems
used to control inverter outputs is space vector-
PWM (SVPWM). An efficient SVPWM approach is
modelled and used in two-level Three-Phase VSI in
this research. The SVPWM module mainly consists
of an Angle generation unit (AGU) using Phase-
locked Loop (PLL), Sector generation unit (SGU),
time duration module (TDM), Switching time
generation (STG) Module, and lastly, SVPWM gate
pulse generation (GPG) module [9]. Pooja Singh and
Dr. AmitaMahor etc. (2015) Investigation and
comparison of three-step VSI input motor drivers
using different fabrication techniques. Pulse width
modulation (PWM) technology is popular in
electrical and automotive systems. PWM is often
used in applications such as motor speed control,
converters and amplifiers. PWM is a technique used
to control the power supplied to a motor. There is no
universal PWM method for all applications. It is
based on sophisticated technologies of power
electronics and powerful state microprocessors,
developed for a variety of industrial applications
[10]. T. Naga Sujithai, M. Purushotham, et al. (2015)
Demonstrated a new armored vehicle (HEV).
Utilizes Space Vector Pulse Width Amplitude
Modulation (SVPWAM) technology, based on the
use of up / down high / low current energy sources
and batteries. It focuses mainly on VSI / CSI
monitoring  technology. Compared with the
traditional sinusoidal PWM method, the SVPWAM
method reduces VSI loss by 87% and CSI output by
60%. In both cases, the amount of energy increases
from 2 to 3 times. The facts have also shown that the
variance in accordance with SVPWAM is lower than
that of SPWM, although one-third of the latter is
used as the frequency of change [11]. Prof. Gaurav
D. et. al. (2016) Model and simulation of a
multilevel Svpwm Inverter using photocells for DC
power supply. This section discusses the systems
and rules governing power generation systems
related to current software and the two inverter
control methods currently used, namely VSI control
technology and PWM control technology of various
types. power. The second step provides an improved
PWM inverter control method based on the two
inverter control methods described above [13].
Pradyumn et. al. (2012) explained the reporter -
based conventional mode. In the SVPWM
technology, a variable light from a variable state
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currency that gives an unusual zero is used. Various
forms of SVPWM technology can be used to
alleviate the problems of

standard-mode SVPWM: the most recent three-mode
SVPWM, the radial state SVPWM, the normal-mode
zero SVPWM, and so on. The reduction of CMV
and the rate of change of high-speed driving systems
play an important role in the design of
electromagnetic imaging (EMI). For this reason,
SVPWM -based technologies require complex
algorithms [14]. R. Sathish et. al. (2019) Note the
use of a quasi-Z SVPWM source inverter for input
motor control. The simulation model of the law
governing the independent speed of a motor based
on the SV -W quasi-Z source inverter. Here, a quasi-
Z network is used to amplify the DC input voltage,
and the output of a quasi-Z source network is applied
to a three-phase inverter based on an SVM. The
measuring tube and the frequency AC voltage of the
inverter are used to control the speed of the input
motor. For the analysis, the simulation results with
the R load and the input load are used. It is
recommended to use a three-phase LC filter in the
output to output the harmonics [15]. Venkatesham et
al. (2018) Focus on current PV-based radio /
transmission power sources that use surface-to-
surface compression technology. Compared to the
traditional sinusoidal pulse modulation (SPWM)
method, the power loss of the inverter is reduced by
89%. The conversion loss of the current source
inverter is reduced by 65%. In both cases, the
amount of energy increases from 2 to 3 times. In
addition, it was observed that only one -third of the
compression reduction of the latter is used, and that
the output harmonic distortion of the SVPWAM s
lower than that of the SPWM. A prototype 1 kW
boost-converter-inverter was designed and tested
using this model method [16]. S. Narasimha et. al.
(2015) demonstrated the analysis and application of
a power source inverter reducing power by a mixed
electric motor. The use of SVPWAM (Space Vector
Pulse Width Modulation) is a powerful control
technology that can increase the power level and
efficiency at the same time, and realizes the closed
control to achieve speed control without affected by
changes in load and changes in income. In order to
control the active load conditions, the inverters using
integral control (PI) control method can provide high
speed control and power control [17]. M. Anand et
al. (2015) A demonstration study showing the
neutral point of a solar source that installed a five-
stage inverter using SPWM and SVPWM
technologies. Traditional inverters have a number of
drawbacks (current source and current source
processors) overcome by Z-Source inverters. The
inclusion of long-term (short-circuit) periods in the
Z-source inverter has a significant advantage in
power efficiency [18].
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I11.  COMPARISON OF CSI AND
VSI

Comparison Study

Sometimes, DC input power to inverter is inhibited
to adjust output. Such inverters are called Variable
DC Link Inverters. The inverters can have single-
phase or three-phase production.

o A stiff DC voltage feeds a voltage source
inverter (VSI), whereas a stiff current
source feeds a present source inverter.

e By connecting a series inductance to a
voltage source and adjusting the voltage to
achieve the necessary current, a power
source can be transformed into a present
source.

e A VS| can also be used in current-
controlled mode, or a CSI, on the other
hand, can be used in voltage-controlled

mode.

e The inverters are used in variable incidence
ac motor drives, continual power
equipment, introduction heating, static

VAR compensators, etc.

The following table gives us the comparative study between VSI and CSI

Table 1: Comparison Study of VSI and CSI

VSI

CSlI

VSI is powered by a DC voltage source with low or
minimum impedance.

A DC voltage source with a high impedance feeds CSI
with variable Current.

The input voltage is kept constant.

The input current is constant. However, it can be
changed.

The Load does not affect the output voltage.

The output current amplitude is unaffected by the
Load.

The waveform of the load current and its magnitude
depending upon the nature of load impedance.

The magnitude of output voltage and its waveform
depends upon the nature of the load impedance.

VSI requires feedback diodes

The CSI does not require any feedback diodes.

The commutation circuit is complicated

The commutation circuit is simple as it contains only
capacitors.

Power BJT, Power MOSFET, IGBT, and GTO with
self-commutation can be used in the circuit.

They cannot be used as these devices have to
withstand reverse voltage.

IV.  CONCLUSIONS

This article has conducted extensive studies of
the modulation strategy of presentbasis converters
and formed a comprehensive theory of permanent
or discontinuous carrier-based pulse width
methods. In direct and over-regulation, the
discussion of these changes and their shortcomings
and benefits is emphasized. In the last section, the
idea of expanding the meaning of the theory is
proposed.

Compare SVPWM of VSI and CSI converter
topologies. SVPWM realizes for VSI and CSI, and
the algorithm is converse in detail. The focus is on
related load, which requires lower THD. Compare
the results of the THD test. By examine overall
VSI and CSI models with diverse specifications,
the THD% provided by all CSI models is
significantly reduced. Therefore, compared to all
VSI models, the routine of CSI with SVPWM
shows better results.

REFERENCES

[1] Tripura P, Kishore babu Y.S, Tagore Y.R,
"Space vector pulse width modulation
schemes for Two-level voltage source
inverter", ACEEE Int. J. on Control System
and Instrumentation, Vol. 02, No. 03, Oct
2011.

[2] Devi SreeSasi, JishaKuruvilla P, "Modeling
And Simulation of SVPWM Inverter Fed
Permanent Magnet Brushless DC Motor
Drive", International Journal of Advanced
Research in Electrical, Electronics and
Instrumentation Engineering, Vol. 2, Issue
5, May 2013.

[3] Snehasish pal and Suvarundalapati, "Digital
simulation of two-level inverter based on
space vector pulse width modulation,”
Indian journal of science and technology

ISSN: 2393-9516

www.ijetajournal.org

Page 45



http://www.ijetajournal.org/

International Journal of Engineering Trends and Applications (IJETA) — Volume 8 Issue 4, Jul-Aug 2021

[4]

(5]

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

Vol. 5, No.4 Apr 2012 ISSN:0974-6846.

Shoudao Huang, Duy C. Pham, Keyuan
Huang, Shuangyin Cheng, "Space Vector
PWM Techniques for Current and Voltage
Source Converters: A Short Review" Hunan
University, China and Ho Chi Minh City
University of Industry, Vietnam.

Pham D.C., Shoudao Huang, Keyuan
Huang, "Modeling and Simulation of
Current Source Inverters with Space Vector
Modulation”, Hunan University, China and
Ho Chi Minh City University of Industry,
Vietnam.

Bingsen Wang, Jimmie j. Cathey, "DSP-

controlled, space vector PWM, current
source converter for STATCOM
application”  Electric  Power  system

Research 67(2003) pp.123-131.

Dr. S Pradeepa,,Surendrakumar P, Guthi
Prakash, “Adoption of SVPWM Technique
to CSI and VSI”, 2018 3rd International
Conference for Convergence in Technology
(12CT), Apr 06-08, 2018.

Himanshu Upadhyay, Dr. Bharat Bhushan
Jain and Gori Shankar, "Recognition and
Power Quality Estimation in Distribution

Network in the Presence of Wind
Generation: A Review", International
Journal of Engineering Trends and

Applications (IJETA) — Volume 8 Issue 3,
PP-46-52, May-Jun 2021.

ShaliniVashishtha, “Modeling Of Three
Phase Vsi Using An Efficient Svpwm
Technique And Its Analysis,” International
Journal of Advanced Research in
Engineering and Technology (IJARET),
Volume 11, Issue 11, November 2020

Pooja Singh, Dr.AmitaMahor “Analysis and
Comparison of Three Phase VSI Fed
Induction Motor Drive by Using Various
Pulse Width Modulation Techniques” ISSN
2278 — 0211, Vol 4 Issue 3, March, 2015

T. Naga Sujithal Mr. M. Purushotham.2,
“Space Vector Pulsewidth Amplitude
Modulation For A Buck—Boost
Voltage/Current Source Inverter Based On
Solar Powerhev”, International Journal Of
Professional Engineering Studies, Volume
V /lssue 5 /SEP 2015

Qin Lei, Bingsen Wang, Fang.Z. Peng,
Unified Space Vector PWM Control for
Current Source Inverter” 978-1-4673-0803-
8/12/$31.00 ©2012 IEEE.

Mr. Gaurav D. Ghode, Prof.Mahadeo
Gaidhane, Prof. K. N. Sawalakhe
“Modeling and Simulation of Multilevel
Svpwmlnverter using Photo Cell as DC
Source”, International Journal of

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

R.Sathish,

GurusrinivasNainar,

Engineering Research &  Technology
(JERT) ISSN: 2278-0181, Special Issue -
2016

Pradyumn Chaturvedi, Shailendra Jain, and

Pramod Agarwal, “Carrier-Based
CommonMode Voltage Control Techniques
in Three-Level Diode-Clamped Inverter,”
Hindawi Publishing Corporation Advances
in Power Electronics,Volume 2012.

R.Ilango “Induction Motor
Control using SVPWM Quasi Z Source
Current Fed Inverter,” IJIREEICE, Vol. 7,
Issue 5, May 2019.

M. Venkatesham,RajashekharPotharaju “PV

Based Buck-Boost Voltage/Current Source
Inverter using Space Vector Pulse Width
Amplitude Modulation Technique,”
International Journal of Applied
Engineering Research ISSN 0973-4562
Volume 13, Number 6 (2018)

S. Narasimhal, M. Sushama2, “Analysis and

Implementation of Buck Boost Voltage
Source Inverters Using Hybrid Electric
Vehicles,” International Journal of Science
and Research (IJSR), Volume 4 Issue 1,
January 2015.

M. Anand, S.Manivannan “ Solar Powered

Z-Source Neutral Point Clamped Five
Level Inverter Performance Analysis by
Using SPWM and SVPWM technique”
IJETER , Volume 1, Issue 3, August
(2015)

“Load-commutated Current Source Inverter

(CSI),” Version 2 EE IIT, Kharagpur.

Rajkumar Kaushik, Om Prakash Mahela,
Pramod Kumar Bhatt, "Hybrid Algorithm for
Detection of Events and Power Quality
Disturbances Associated with Distribution
Network in the Presence of Wind Energy,"
2021 International Conference on Advance
Computing and Innovative Technologies in
Engineering (ICACITE), pp. 415-420, 2021.

SaravananSivanesan,
PratapKunathi, KamaleshHatua and
Krishna  Vasudevan, “Pulse  Width
Modulated Current Source Inverter fed
Induction Motor Drive for Sub-sea Mining
Application,” Department of Electrical
Engineering, Indian Institute of Technology
Madras, Chennai.

Anjali, Raj Kumar Kaushik and Deepak
Sharma, "Analyzing the Effect of Partial
Shading on Performance of Grid Connected
Solar PV System," 2018 3rd International
Conference and Workshops on Recent
Advances and Innovations in Engineering
(ICRAIE), 2018, pp. 1-4, doi:
10.1109/ICRAIE.2018.8710395.

ISSN: 2393-9516

www.ijetajournal.org

Page 45



http://www.ijetajournal.org/

International Journal of Engineering Trends and Applications (IJETA) — Volume 8 Issue 4, Jul-Aug 2021

[23] Rajkumar Kaushik, Om Prakash Mahela,
Pramod Kumar Bhatt, Baseem Khan,
Sanjeevikumar Padmanaban and Frede
Blaabjerg "A Hybrid Algorithm for
Recognition of Power Quality Disturbances,"
in IEEE Access, vol. 8, pp. 229184-229200,
2020, doi: 10.1109/ACCESS.2020.3046425.

[24] Rajkumar Kaushik, Om Prakash Mahela,
Pramod Kumar Bhatt, Baseem Khan, Akhil
Ranjan Garg, Hassan Haes Alhelou and
Pierluigi Siano "Recognition of Islanding and
Operational Events in Power System With
Renewable Energy Penetration Using a
Stockwell Transform-Based Method,” in
IEEE Systems Journal, doi:
10.1109/JSYST.2020.3020919.

[25] Kaushik RK, Pragati. Analysis and Case
Study of Power Transmission and
Distribution. J Adv Res Power Electro Power
Sys 2020; 7(2):1-3.

[26] Gori Shankar, R. K. S. D. B. B. J., “Design
Analysis of SVPWM Technique to CSI and
VSI”, Design Engineering, 8581- 8591, 2021.

[27] Recognition and Power Quality Estimation in
Distribution Network in the Presence of Wind

Generation: A Review. "Himanshu
Upadhyay, Dr. Bharat Bhushan Jain, Gori
Shankar". International Journal of

Engineering  Trends and  Applications
(JETA) V8(3): Page(46-52) May - Jun 2021.
ISSN:  2393-9516  www.ijetajournal.org.
Published by Eighth Sense Research Group.

ISSN: 2393-9516 www.ijetajournal.org Page 46



http://www.ijetajournal.org/

