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ABSTRACT: This paper introduces a new dc—ac converter with the feature that it produces an output voltage higher or
lower than the input dc voltage without an intermediate power stage or transformers. This inverter is intended to be
used in UPS design whenever an AC voltage larger than DC link voltage is needed,with no need of second power stage
or transformers. The current ripple analysis is also done. In buck inverter the instantaneous average output voltage is
always lower than the input voltage. The main objective of this paper is to analyze the circuit to get the output voltage
lower or higher than the input voltage with corresponding duty cycle. By evaluating the simulation results inverter
produces higher or lower voltage depends on the duty cycle.

KEYWORDS: DC-AC converter, switching cell
LINTRODUCTION

The conventional VSI that is a buck inverter is most important power converter topology. It is used in industrial
applications. UPS design is more important. In buck inverter the instantaneous average output voltage is always lower
than the input voltage. The aim of this project is to analyse the circuit to get the output voltage lower or higher than the
input voltage with corresponding duty cycle. It is easy to obtain boost voltage with high static gain by employing two
DC-DC boost converters and then convert it into AC, but there exist more power stages. The converter operates with
step down or step up feature. The constructive aspect is similar to that of buck inverter. The proposed inverter topology
is similar to a H-bridge inverter topology, its output is square waveform. According to the inductor value triangular

waveform also generated. This structure is composed of an input voltage source V;, a high frequency filter formed
byLgand Cf, a load resistance Ry, and two switching cells whose elements are Sq , D1, C;, S, D, &Ljand

Sz, D3, C,,S,, Dy&Ljrespectively. Several modulation strategies can be applied to control the proposed
converter, a bipolar modulation scheme is employed. When an output voltage higher than the input one is needed we
have to select theduty cycle above 0.5. When an output voltage is lower than the input one is needed then we have to
select duty cycle below 0.5. The advantage of proposed inverter is we have to decide the output voltage higher or lower
than the input depending on the duty cycle.To analyse a four quadrant DC to AC switched mode inverter using buck-
boost DC to DC converter, referred to as buck-boost inverter. The attribute of this inverter topology is that it naturally
generates an AC output voltage lower or larger than the dc input voltage, depending on duty cycle.Like the buck and
boost converters, the operation of the buck-boost is best understood in terms of the inductor's "reluctance” to allow
rapid change in current. From the initial state in which nothingis charged and the switch is open, the current through the
inductor is zero. When the switch is first closed, the blocking diode prevents current from flowing into the right hand
side of the circuit, so it must all flow through the inductor. However since the inductor doesn't like rapid current
change, it will initially keep the current low by dropping most of the voltage provided by the source. Over time, the
inductor will allow the current to slowly increase by decreasing its voltage drop. Also during this time, the inductor will
store energy in the form of a magnetic field.

Paper is organized as follows. Section II describes the main objective to generate higher or lower voltage depending on
instantaneous duty cycle. It describes the Control Scheme Of Bipolar Modulator Applied to the Proposed Converter
&Waveforms obtained for bipolar modulation:(a) modulator signal and triangular carrier signal; (b) signals applied in
switchesS; andS, (c) signals applied in switches S, and S;.circuit diagram and operating principle is given in Section
III. Section IV presents design parameters and section v presents simulation showing results of images tested. Finally,
Section VI presents conclusion.
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Fig 2.1 Block Diagram Of Proposed Converter

The main objective of this work is to generate higher or lower voltage depending on instantaneous duty cycle. It uses
only two switching cells including inductor, capacitor, diode, switches. The main feature of this work is to generate
higher or lower voltage without using any intermediate stage or transformers. The control strategy used in this
inverter topology is bipolar modulation scheme of the bipolar modulator to proposed converter is given in fig 2.2
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Fig 2.2 Control Scheme Of Bipolar Modulator Applied to the Proposed Converter
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Fig 2.3 Waveforms obtained for bipolar modulation:(a) modulator signal and triangular carrier signal; (b) signals
applied in switchesS; andS,; (c) signals applied in switches S, and S;.

Bipolar modulation is used in this inverter, several control strategies can be used like space vector, unipolar etc.. The
control unit creates the bipolar switching due to its simplicity.

IITI CIRCUIT DIAGRAM AND OPERATING PRINCIPLE
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Fig 3.1 Circuit Diagram

This structure is composed of an input voltage sourceV;, a high frequency filter formed by L¢ and C¢, a load resistance
Ry, and two switching cells whose elements are S;, Dy, C;, S;, D,&L;and S;, D3, C,,S, , Dy&L,respectively .
Circuit is shown in figure.4.4. When an output voltage higher than the input one is needed we have to select the duty
cycle above 0.5.When an output voltage is lower than the input one is needed then we have to select duty cycle below
0.5.The advantage of this inverter is we have to decide the output voltage higher or lower than the input depending on
the duty cycle. From the study of equivalent circuits of the system, two particular cases were chosen, first refers to the
system operation with a duty cycle higher than 0.5.and the second system operates with a duty cycle lower than 0.5.
The system operates with duty cycle greater than 0.5 gives greater output voltage than input and the system operates
with duty cycle less than 0.5 gives lower output voltage than input. Equivalent circuit for duty cycle greater than 0.5
during on time is shown in figure.3.2 & equivalent circuit for duty cycle less than 0.5 during on time is shown in

figure.3.3.

a0

& A AT 1
= Lf\/\/\ﬁI

Fig 3.3 Equivalent circuits for duty cycle lower than 0.5 during on time

IV DESIGN PARAMETERS
Vout D
Vim 1-D
From this equation we get,
boostvoltage,if D>>0.5.
buckvoltage,if D <<0.5.
Voltage gain: %

It is clear that from the equations of output capacitor & inductor doesnot depends on duty cycle.

IJIRSET©2024 | AnISO 9001:2008 Certified Journal |

,Wherev,,,, is the output voltage,v,,, is the input voltage & D is the instantaneous duty cycle.
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Switching frequency = 20KHz
Duty ratio = "2 = 0.62.

T=1=_1_—5%10"5,
f 20000

T,,=3.15%107>,
From the design of high frequency filter
L= 4L Assume the value of k as 400
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Fig 3.4 Key waveforms showing (a) voltage across the terminals,(b)voltage across the

output capacitor,(c) current

through the output inductor,(d) command signals applied tothe switches S; &S,,(e) command signal applied to switches

S,&S;

Table 1 showing component values
COMPONENTS VALUES
Capacitance C; 10uF
Capacitance C, 10uF
Inductance L, 0.005uH
Inductance L, 0.005uH
Capacitance C¢ SuF
Inductance Ly 1.5mH
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Resistance R, 12Q

V SIMULATION RESULT
A. EXISTING TOPOLOGY

The conventional VSI reffered to a buck inverter is one of the existing topology. Here the output voltage is lower than the
input voltage, thus it has limitations in many applications. When an output voltage greater than the input voltage is
needed, a boost converter must be used in between the DC source and the inverter. Figure.5.1 shows the conventional
VSI. The simulation results are also shown in figure.5.2.

Hj} B
— s2 = s4
o @5154
P

Fig 5.1 conventional VSI

output —switches 5154
voltage: s

Fig 5.2 simulation result of conventional VSI

The above simulation result showing output voltage and pulses given to the switches. Input voltage given to the
inverter is 96V, the output voltage obtained is 95V. To overcome this problem we have to design a circuit to boost the
input voltage by adding a DC-DC boost converter in between DC source and inverter in figure 5.3. In this
implementation power and voltage levels involved results in high volume, weight, cost and reduced
efficiency.Therefore we have to implement another circuit without having intermediate power stage or transformers.

B. MODIFIED STEPUP OR STEPDOWN DC-AC CONVERTER

This introduces a new dc—ac converter with the feature that it produces an instantaneous output voltage higher or lower
than the input dc voltage without an intermediate power stage ortransformers. This feature is provided by using one
switching cell including two switches, two diodes, one inductor, and one capacitor on each inverter leg. This structure
is composed of an input voltage source Vi , a high frequency filter formed by Lrand Cy, a load resistanceR,, and two
switching cells, whose elements are S;,D;, Cy, S,,D, and L;and S5, D5 ,C,,S,, Dyand Lorespectively.

IJIRSET©2024 | AnISO 9001:2008 Certified Journal | 8355


http://www.ijirset.com/

International Journal of Innovative Research in Science, Engineering and Technology (IJIRSET)

ﬂj’gﬁa |le-ISSN: 2319-8753, p-ISSN: 2347-6710] www.ijirset.com | Impact Factor: 8.423| A Monthly Peer Reviewed & Refereed Journal |

|[Volume 13, Issue 5, May 2024||

[DOI:10.15680/1JIRSET.2024.1305292|

Fig 5.3 simulation diagram of modified step up or step down DC-AC converter
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Fig 5.4 Simulated output of the output voltage across the terminal AB, output voltage across the capacitor Cf, output
current across inductor Lg
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Fig 5.5 Simulated Result Showing Boosted Output Voltage

This shows the output voltage waveform across the terminals AB when the duty cycle is above 0.5. The voltage
obtained across the terminal is 113.4V when an input of 96Vis given. Thus the output waveforms give a clear picture

about the proposed circuit

pulses across switches

A 0 0 0 A I R R I R M
pulsem

switches
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000e2 00048 0004 0.004 0.00%
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Fig 5.6 simulated result showing buck output voltage

This shows the output voltage waveform across the terminals AB when the duty cycle is below 0.5. The voltage
obtained across the terminal is 70.1V when an input of 96 Vis given.

Table 2 showing results by varying duty cycle

Duty cycle Input voltage Output voltage
Higher than 0.5 96v 113.4v
Lower than 0.5 96v 70.1v

Table 3 showing output voltage comparison from two circuits
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Table 4 showing static gain results

Input voltage | Output voltage Static gain

96v 113.4v 1.18

Table 5 Showing Results of Current Ripple

Type Current ripple
Boost converter 1.728
Buck converter 1.28

VI CONCLUSION

This work presented a new topology for dc—ac converters whose main feature is its capacity to provide an instantaneous
output voltage higher or lower than the input voltage without an intermediate power stage or transformer. The value of
static gain is obtained. This circuit is cost effective as it consist of less number of power stages and proposed converter
is weightless, the value of output capacitance and inductance does not depends on the duty cycle. The conventional VSI
that is a buck inverter is most important power converter topology. In buck inverter the instantaneous average output
voltage is always lower than the input voltage. In this modified design we have generate higher or lower voltage
depending on the instantaneous duty cycle.The proposed inverter topology is similar to a H-bridge inverter topology, its
output is square waveform. According to the inductor value triangular waveform also generated.The simulation work
has been finished and the future work is to implement the hardware. The control circuit design has to be made based on
switching in the inverter.Bipolar modulation based control strategy is used. The main aim of this project is to achieve
higher or lower output voltage depending on the duty cycle without using any intermediate stage or transformer.
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