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A Survey on Some Converters and
Inverters used in Nanogrid

John Chembukkavu* and Poorani S.**

ABSTRACT

Aim/Objective: The major objective of this survey is to review the advantages in different inverter and converter
circuit, which are more prominent to the Nanogrids. Nanogrids are renewable vigour founded distribution approach
suitable for low energy family functions. Focus: This paper focuses on DC nanogrid which is provided through
solar photovoltaic. Nanogrids are regarded constructing cells of a microgrid. A survey of extraordinary varieties of
DC to DC boost converters used in Nanogrid is provided on this paper. Results of Survey: The topologies of some
of the configurations of boost converter are reviewed. This paper additionally highlights the benefits and downsides
of all the reviewed converters.
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1. INTRODUCTION

The demand for electrical power, environmental constraints has resulted in the want for new release of electrical
vigour utilizing non-typical vigor resources. Centralized vigour generation, transmission and distribution have a
couple of negative feedbacks which include dangerous satisfactory, unreliability, fiscal losses and so on!'**/ To beat

these causes power new release at local stage has grown to be foremost. Micro grid is a brand new method to mix
non-conventional vigour assets on the smaller stage which additionally facilitates the participation shoppers inside
the electrical vigour process of recent unencumber and distribution .

The potential of the micro grid is its capacity to furnish secure and sustainable electricity in areas now not
blanketed with the aid of the average vigour grid. Nanogrid incorporating distributed energy resources (DERs)
along with suitable vigour storage systems presents a first-rate, stiff, green electrical vigour!'-* The power converter
which links the DERs and loads plays a significant position in the nanogrid. This paper specializes in the option of
raise converters considering the fact that the nanogrid is chosen to be solar fed and battery much less. A specific
evaluation of tough switched conventional raise converter with soft-switched resonant dc enhance converter has
been achieved by means of simulating these converters in MATLAB-Simulink. The distinctive parameters particularly
the voltage stress, switching losses, and converter efficiency had been analyzed!"

2. NANOGRID

Nanogrids are little microgrids, consistently serving a singular building or a lone weight. Navigant Research has
developed its own specific significance of a nanogrid as being 100 kW for lattice tied systems and 5 kW for remote
structures not interconnected with a utility system. Nanogrids imitate the progression that is rising from the base of
the pyramid and getting the imaginative vitality of creating amounts of advancement dealers and hypothesis capital,
particularly in the splendid building and smart transportation spaces, says Navigant.*

In various ways, nanogrids are more standard than microgrids since they don’t particularly challenge utilities
likewise. Nanogrids are kept to a single building or a lone weight, and subsequently don’t thump up against
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Figure 1: Model of a Typical Nanogrid*

bearings denying the trade or sharing of power over an open right-of-way. From a development point of view,
possibly the most radical thought behind nanogrids is an unmistakable slant for Direct Current (DC) courses of
action, whether these systems are connected with the system or work as standalone structures, as showed by
Navigant.*

3. SURVEY OF SOME CONVERTERS USED IN NANOGRID
3.1. Interleaved Boost Converter

Amid the most recent couple of decades, force gadgets research has concentrated on the improvement of multi-
stage parallel DC-DC converters. It is helpful to get the directed yield voltage from a few information power
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Figure 2: Interleaved Buck Converter’
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sources, for example, a sun oriented exhibit, wind generator, fuel celP. Among the different topologies, Interleaved
Buck converter (IBC) is considered as a superior answer for energy component system$%’, because of enhanced
electrical execution, diminished weight and size.

This gives positive yield voltage with no extra transformer and it is equipped for bidirectional operation, build
the force handling ability and enhances the unwavering quality of the force electronic system® While looking at
traditional single input type converters, this topology minimizes the aggregate number of components’*!® and has
basic circuit structure'! The benefits of developing a force converter by method for interleaved parallel associated
converters'? are swell cancelation in both the information and yield waveforms to a greatest degree, and lower
estimation of swell adequacy and higher swell recurrence in the subsequent information and yield waveforms.'*4'
By part the current into numerous force ways, conduction misfortunes can be lessened, expanding general efficiency.”
Multi-stage interleaved converter made by paralleling a few stage legs and inductors to share the info current.
Primary resource of these setups is to build the force nature of the converter and the info current swell is fundamentally
decreased with the expansion in number of phases.'® Designing converter with extremely stringent force quality,
high present, low symphonious distortion'**!” requires this arrangement. Expanding the stage inductance is more
crucial in interleaved configuration.'®

3.2. Boost-Derived Hybrid Converter

Traditional boost circuit is having two switches, one is a controllable switch and the other is executed utilizing a
diode. Hybrid type converter can be acknowledged by supplanting controllable switch in the help circuit with a
voltage source inverter, either single stage or three stages VSI. The subsequent converter called as Boost Derived

Hybrid converter (BDHC)'®,

The support operation is acknowledged by exchanging on both switches of a specific leg. This is proportional
to shoot through operation to the extent VSI operation is concerned. However in the operation of cross breed
converter is concerned this is proportionate to exchanging on controllable switch S of the hybrid BHDC
converter'.

3.3. Push-Pull Boost Converter

The converter provided in'? is often called push-pull improve converter. It is founded on push pull structure
associated with magnetically coupled transformer. The voltage attain is increased through the series connection of
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Figure 3: Boost Derived Hybrid Converter®
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all capacitors. It is usually called as increase converter with a voltage multiplier and three state switching cells. Push
pull converter operates with duty cycle above 50% in steady present mode.

4. SURVEY OF SOME INVERTERS USED IN NANOGRID
4.1. Current-Fed Switched Inverter (CFSI)

CFSl s a single-stage power converter which supplies each AC and DC loads concurrently?'. As it performs
the operations of both DC/DC converter and DC/AC converter in a single stage, hence the converter size and
fee gets decreased. CFSI can provide raise-element of more than 10, which is foremost for keeping an excessive
voltage DC bus from a low output voltage sun PV. The AC bus voltage of CFSI can also be better or scale
down that the supply which permits it to have a wide variety of obtainable AC output voltagé!. The RMS AC
to DC enter gain of the CFSI typically varies from 0.2 to 3.6 2'. CFSI exhibits higher EMI noise immunity in
comparison with typical voltage source inverter (VSI) as shoot-via state is a legitimate state of operation of the
inverter. For this reason CFSI does not require any dead-time to preclude shoot via state. As CFSI has an input
inductor in its structure it provides steady input current operation. This ensures that no discontinuous present is
drawn from the renewable sources like solar (sunlight) PV, etc., which measures the lifestyles span of these
renewable sources?'.

4.2. Switched Boost Inverter (SBI)

SBl is a solitary stage power converter that can supply both dc and air conditioning loads at the same time from
solitary dc information. Along these lines, it can understand both the Dc-to-DC converter for sun based board and
the DC-to-AC converter in a solitary stage. The yield AC voltage of SBI can be either higher or lower than the
accessible source voltage 2242 Thus, it has extensive variety of possible yield voltage for a given source voltage.
SBI displays better electromagnetic obstruction (EMI) clamor safety when contrasted with a customary voltage
source inverter (VSI), as the shoot-through (both switches in one leg of the inverter scaffold are turned ON at the
same time because of EMI commotion won’t harm the inverter switches? This lessens additional weight on the
force converter security circuit and aides in acknowledgment of com-agreement configuration of the force converter.
As the SBI permits shoot-through in the inverter legs, it doesn’t require a dead-time circuit and henceforth kills the
requirement for complexions 2242
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Figure 4: Circuit of CFSI"
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Figure 5: Circuit of SBI*

S. CONCLUSION

Probably the most improve converter topologies used in Nanogrids have been reviewed on this paper. Special
analysis of one of kind topologies of boost converter with advantages and drawbacks are accomplished. The

upcoming work is also improved for the design of some of these boost converter topologies for effective, riskless,

self-adequate and fault tolerant nanogrid and will likely be in comparison for his or her operation and efficiency for

the broad varying enter.
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