IMPACT: International Journal of Research in =
Engineering and Technology — s — g =
ISSN (P): 2347-4599; ISSN (E): 23218843 H NN EPYal@E
Vol. 10, Issue 8, Aug 2022, 2126 R ————
© Impact Journals . A® i S

SINGLE PHASE SINGLE STAGE SWITCHED-BOOST INVERTER W ITH FOUR
SWITCHES

V. K Ali Fathimathul Farasand, G. Ranjithkumaf, R. Manivannarf, Dr. N. Kaleeswafi & N. Arun Prasatt?
PG Student, Department of EEE, EASA College ofrieeging, Coimbatore, Tamil Nadu, India

2%pssistant Professor, Department of EEE, EASA Celtgd=Engineering,, Coimbatore, Tamil Nadu, India
*Professor, Department of ECE, EASA College of Ergging, Coimbatore, Tamil Nadu, India

®Senior Assistant Professor, Department of ECE, EGSlRege of Engineering, Coimbatore, Tamil Nadulin

Received:11 Aug 2022 Accepted: 13 Aug 2022 Published: 30 Aug 2022

ABSTRACT

The DC source voltage is greater than the peakudpud voltage in voltage source inverters (VSId)icl are buck dc-ac
power converters. When two power switches in aategturned ON at the same time, a dc voltage soisrshorted out.
To obtain a high ac output voltage when a low inpoitage is employed, a second boost dc-dc convisriestalled in

front of the inverter bridge. The end result isse@nd, high-priced, low-efficiency power convertéth two stages of dc-
dc-ac power conversion. Here, a brand-new, foutdwsingle-phase, single-stage switched-boost tevés suggested.
Its primary characteristics include shoot-throughmunity, constant input current, and buck/boostags with single-

stage conversion. The operating theories and sitimrdindings for the suggested inverter are présdnn this research.
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INTRODUCTION

It suggests a brand-new, four-switch single-phaisgjle-stage switched-boost inverter. The essectiatacteristics of the
suggested inverter are continuous input currenboBthrough immunity and buck/boost voltage witmgie-stage
conversion are further crucial elements. The sitiaiaand experimental results matched those ofttheretical study. In
addition to having shot through immunity over bowsterters, the proposed inverter employs one $egitch and one
more capacitor than qSBI. While comparing with ¢#SI, the proposed inverter employs one more dauk one less

inductor. The inverter has all of the qZSI and Qsinitrinsic advantages.
STATEMENT OF THE PROBLEM

The buck dc-ac power conversion method is traditigrnused by voltage source inverters (VSIs), whéee source's dc
voltage is higher than the peak output voltage. @u& short circuit in the dc voltage supply, the tpower switches in a
leg cannot be turned ON simultaneously. Additiondth obtain a high ac output voltage while usingwa input voltage, a
boost dc-dc converter is installed in front of theerter bridge. As a result, the cost and efficieonf the additional two-

stage dc-dc-ac power converter were high.
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OBJECTIVES OF THE STUDY

« Create a new single-phase, single-stage switchedtlaverter with four switches with Continuous ungurrent
as its key feature.

« High dependability Inverter that protects agaihstdpen-circuit and shoot-through phenomena.

« An inverter with two-stage dc-dc-ac power convarsibat does not require an additional power coevethe

conversion of power in one stage
RESULTS AND DISCUSSION
Single Phase Single Stage Inverters

A voltage source inverter, often known as a VSlaisonverter that changes a voltage's waveform foom that is
unidirectional to one that is bidirectional, orfidC to AC. In the event of an ideal power supfig inverter maintains a
constant voltage throughout the procedure.

Conventional Single-Phase Single-Stage Boost Invert
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Figure 1

The typical single-phase, single-stage boost ievest displayed below. It has a passive load, fwitches, two
inductors, two capacitors, and two capacitors (RILfle load is differentially linked between the muit terminals of the
two bidirectional dc-dc boost converters that aseduin the boost inverter. To produce a sinusoidéhge, the boost
inverter's two separate boost dc-dc converterseaeh controlled by two 180° phase-shifted dc-biaseuisoidal
references. A current feedback control method ggyssted to reduce the second-order harmonic curoenponent at the

input side because the single-phase boost invadids a low-frequency (LF) ripple current at therseu

Quasi-Z Source Inverter
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Figure 2
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The single-phase qZSlI is depicted in the aboveumctwhere two H-bridge inverter legs are connebted gZS
network made up of two capacitors and two inductérshoot through state is employed in the qZSbdost voltage
without introducing any errors into the power citcThe number of shoot-through states in a sirsgkching phase is
two. As a result, the inductors' operating freqyeisctwice as high as their switching frequencyeThput current of the

gZSl is continuously flowing since the source vgéas directly coupled to the inductor.

Quasi-Switched Boost Inverter

Figure 3

The single-phase single-stage qSBI is depictedgnThe single-phase qSBI has one fewer capaaditdroae less
inductor than the single-phase qZSI and boost tevebut it also requires an additional switch aimte. With a single
stage of power conversion, the single-phase qS8hHahe positive features of the single-phaselg@i&h as continuous

input current, shoot-through immunity, and buck-$tamutput voltage.

Proposed Inverter with Four Switches
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Figure 4

The suggested single-phase, single-stage SBI withdwitches is depicted in Fig. The second H-teitlgy with
two switches S3 and S4 replaces the switch. Asualtyehe proposed inverter has one fewer activigchvthan the qSBI.
One inductor (L1), one capacitor (C1), two diod2a,(Db), and four switches make up a switched-boestork. In order
to eliminate the dc offset component at the outputapacitor Cd filter is employed. An inactivedda connected to the
inverter's output (RLf). While Da is entirely forvehbased, a boost converter is created by the gmtibn of L1, C1, Db,
S1, and S2. Another boost converter functions as Cll + Da + S3 + S4 when Db is fully forward based
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SIMULATION
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Figure 5

DC Input Voltage

Figure 6

Gate Input Pulse

Figure 7
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Collector Emitter Voltage

Figure 8

Output Current Wave Form

Figure 9

Output Voltage Wave form

Figure 10

CONCLUSION

It was suggested to create a new single-phaseesitage SBI with four switches. Due to its immuyrétgainst shoot-
through and open-circuit phenomena, the suggestestter has a high level of reliability. Additiohgl the suggested
inverter's ac output voltage is either higher owdo than the dc input voltage. The inverter carfuoiction with the
capacitive load created by the capacitor and mdistked in series, so the dc capacitor filteemsployed to remove the dc
component of the output voltage in this case. Tiop@sed inverter does not improve the boost voltaability when
compared to the gZS/qSBI. To test the proposedtiere working theory in both grid-connected arahdtalone modes, a
laboratory prototype can be constructed. The sugddmost inverter adds an LF current at the inpst,like a traditional

boost inverter. To reduce the LF input currenthef suggested inverter, more research should be done
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