IJRECE VOL. 7 ISSUE 2 (APRIL- JUNE 2019)

ISSN: 2393-9028 (PRINT) | ISSN: 2348-2281 (ONLINE)

An Application of Inductor based Circuit Breaker on
Pi Controller based Buck Converter

Pramod Kumar!, MayurAgarwal?
M. tech Scholar, 2Assistant Professor
ANA College of Engineering and Management, Bareilly, UP, India.

Abstract - So as to dispose of power conversion ventures, in
future small scale lattices with sustainable power sources
are being imagined as dc power frameworks. Framework
components tantamount to sources (sunlight based boards,
fills cells, and so on.) loads, and power conversion are
known and are speedily accessible. Be that as it may, when
it includes dc circuit breakers, a few structures are still
inside the trial stage. The most confinement is that
interfering with a current that doesn't have a zero
intersection can continue partner degree circular segment. It
utilizes a short conductivity way between the breaker and
load further as shared coupling to consequently and rapidly
turn off because of a deficiency. The arranged breaker
should even have a crowbar kind turn on the output
viewpoint accordingly it is utilized as a dc switch.
Ordinarily scientific investigation, expound reenactment,
and research center estimations of the dc switch are encased.
In this proposition, we propose a Pl controller put together
buck converter which with respect to location of deficiency,
turns off the circuit or breaks the circuit.
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I. INTRODUCTION
DC power is seen useful amid a large group of late
applications, as like electrical boats, server farms,
miniaturized scale matrices with sustainable power source,
and valuable for future applications like the dc home. As
scientists consider structure of dc power frameworks, issue
security, and in this way the breaker are of incredible rest
time. [1][2] Thusly mechanical breakers for ac frameworks
might be utilized, anyway with confined range. Half breed
mechanical/strong state breakers are presented with the
beneficial thing about low misfortunes. Another insurance
system that has been prompted is to use converters and
related control. Rather, strong state dc circuit breakers are
thought of. These breakers give rapid reaction to issues,
anyway will in general have higher power misfortunes. The
z-source breaker could be an as of late created type of strong
state breaker that consequently reacts to issues. [3][4] It has
advantages of exceptionally rapid activity and programmed
disengagement of flawed loads. This paper introduces a
replacement thought in dc circuit breakers that is intently
connected with the z-source dc breaker, anyway with usage
of transformer coupling.[5] Exclusively as of late have
scientists educated coupled inductors not only for flaw
location, aside from programmed seclusion. appeared as
follows, the breaker presented thus has benefits over the z-

source breaker as far as requiring less components.[6] It also
incorporates a settable dimension for issue current; that is
through breaker plan the transformer turns proportion are
frequently picked to indicate what amount flaw current is
required for the breaker to work.[7][8]
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Figure 1: Fault sensing techniques (a) Fault sensing using a
path from the source.
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Figure 2: Fault sensing using a path from the breaker

In Figure 1 can see a typical course of action of a circuit
breaker embedded between a source and load. In appeared,
the source current is observed for issue current discovery.
[9]Other way, a capacitor can be associated with ground
inside the breaker as appeared in Figure 2. This strategy is
useful for distinguishing transient currents and is utilized in
engine drives for discovery of shoot through. That is, a little
capacitor in arrangement with some kind of current sensor
can be associated with the dc transport of a drive.[10]
Fundamentally, a Shoot through shortcomings make a
motivation of current because of this capacitor and the
recognition can quickly turn OFF the drive's entryway
signals. Moreover, a short way could be added to a dc
circuit breaker for quick recognition of flaws. Rather than
observing the primary way current (among source and load)
and enabling the source to encounter the shortcoming
current for some time, the short way between the additional
capacitor and load promptly demonstrates the issue. Main
objectives are: To do literature review on A New-Coupled-
Inductor Circuit Breaker for Dc Applications, To implement
the Inductor based circuit breaker, To implement an
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application of buck converter using circuit breaker. If fault
detected in circuit, it will break the operation.

Il. IMPLEMENTATION AND RESULTS
A Buck Converter is a voltage step down and current step
up converter, it is a DC-DC converter. Buck converter is the
most fundamental SMPS topology. It is generally utilized
all through the business to change over a higher info voltage
into a lower output voltage. The buck converter (voltage
step-down converter) is a non-disconnected converter. The
Buck Converter is utilized in SMPS circuits where the DC
output voltage should be lower than the DC input voltage.
The DC information can be gotten from corrected AC or
from any DC supply. It is valuable where electrical
detachment isn't required between the exchanging circuit
and the output, yet where the info is from a corrected AC
source, disconnection between the AC source and the
rectifier could be given by a primary separating transformer.
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Figure 3: Basic buck converter

The fundamental operation of the buck converter has the
current in an inductor constrained by two switches
(generally a transistor and a diode). In the romanticized
converter, every one of the parts are viewed as impeccable.
In particular, the switch and the diode have zero voltage
drop when on and zero current stream when off, and the
inductor has zero arrangement obstruction. Further, it is
accepted that the information and output voltages don't
change through the span of a cycle (this would suggest the
output capacitance as being endless).

A circuit breaker is a consequently worked electrical change
intended to shield an electrical circuit from harm brought
about by abundance current, typically coming about because
of an overload or short out. Its fundamental capacity is to
intrude on current stream after an issue is identified.

Figure 4: Proposed model buck converter dc breaker
application

The above figure shows the proposed model buck converter
dc breaker application. These are used to protection of the
electric devices that operate with in the electric current.
When the fault is detected the voltage becomes zero.
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Figure 5: Pi Based Control Scheme for Buck Converter

The above figure shows the Pi Based Control Scheme for
Buck Converter, itconsist of PI controller and buck
converter, this circuit is used to detecting the fault in dc
electronic circuit

I1l. RESULTS

4. Scope — [m] >

File Tools View Simulation Help »

@ SOP®| - a - F@-

Ready T=0.015

Figure 6: wave form of Output voltage, Diode voltage and
Input MOSFET voltage

The above graph shows the Output voltage, Diode voltage
and Input MOSFET voltage, In output voltage shows when
any fault is detecting the circuit the voltage become zero,
here the fault is detecting between the T=0.01 and T=0.015.
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Figure 7: Inductor Currents
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The figure shows the inductor current waveform when the
fault is detecting voltage is decreasing and become constant.
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Figure 8: current and source current

The above figure shows the output current and source
current, in this waveform shows at current is 30A fault is
detected after that the current become constant or zero

IV. CONCLUSION

A dc framework can be executed in a circuit for quicker
interference purposes. Contrasting with the traditional dc
breakers this has parcel of favorable circumstances. The
breaker can be executed in any dc or ac load frameworks at
a lower cost. Elective structures were obviously considered,
e. g. a changed breaker chamber for use with an inactive
circuit at higher currents, yet such advancement is all
around expensive and it is faulty if 5 kA can be reached by
any stretch of the imagination, cf. Hence, ABB likes to
utilize standard SF6 breakers. Semiconductor options were
likewise talked about, however at the present they are not
focused, in spite of the fact that the circumstance may
change later on. The proposed work indicates application of
DC breaker in a PI based buck converter.
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