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Abstract: - The present work deals deep review of
study and analysis of 3 phase construction inverters
and their totally different topologies and
configurations. The most purpose of this is to review
the modulation techniques and compare them with one
another analyzing their benefits and drawbacks. Their
applications are analyzed with their functioning like
the cascaded electrical converter work as a function of
a rectifier or charger for the batteries of an electrical
vehicle whereas the vehicle was connected to an AC
supply system.
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I. INTRODUCTION
Numerous industrial applications have begun to need
higher power equipment in recentyears. Some medium
voltage motor drives and utility applications need
medium voltage and power unit power level. For a
medium voltage grid, it's hard to attach just one power
semiconductor switch directly. As a result, a
construction power convertor structure has been
introduced as an alternate in high power and medium
voltage things. A construction convertor not solely
achieves high power ratings, however conjointly
permits the employment of renewable energy sources.

1.1 Inverter

The power within the battery is in DC mode and also
the motor that drives the wheels typically uses AC
power, so there ought to be a conversion from DC to AC
by an influence convertor. Inverters will do that
conversion. The only topology which will be used for
this conversion is that the two-level electrical
converter that consists of 4 switches. Every switch
wants AN anti-parallel diode, therefore there ought to
be conjointly four opposing parallel diodes. There also

are different topologies for inverters.

1.1.1. Working of Multi-Level Inverter

A structure electrical converter may be a power
electronic system that synthesizes a curving voltage
output from many DC sources. These DC sources are
often fuel cells, star cells, extremist capacitors, etc. the
most plan of structure inverters is to own a more
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robust curving voltage and current within the output
by mistreatment switches serial. Since several switches
area unit place serial the change angles area unit
necessary within the structure inverters as a result of
all of the switches ought to be switched in such the
simplest way that the output voltage and current have
low harmonic distortion.

1.1.2. Type of Multilevel inverters

¢ Diode clamped structure inverters

¢ Flying capacitance structure inverters and

o Cascaded h-bridge structure electrical converter.

1.2 Multilevel Inverters

A structure electrical converter may be a power
electronic system that synthesizes a curving voltage
output from many DC sources. These DC sources are
often fuel cells, star cells, extremist capacitors, etc. the
most plan of structure inverters is to own a more
robust curving voltage and current within the output
by mistreatment switches serial.

1.2.1 Use of Multilevel Inverter

Large electrical drives and utility applications need
advanced power physical science convertor to fulfill
the high power demands. As a result, structure power
convertor structure has been introduced as an
alternate in high power and medium voltage things. A
structure convertor not solely achieves high power
ratings, however conjointly improves the performance
of the entire system in terms of harmonics, dv/dt

stresses, and stresses within the bearings of a motor.

1.2.2 Multilevel Inverter Topologies

From the electrical energy conversion purpose of read
we tend to distinguish four basic convertor types [1].
Rectifiers convert AN input AC voltage and current to
an output DC voltage and current, choppers convert AN
input DC voltage and current to an output DC voltage
and current of various values, inverters convert AN
input DC voltage and current to an output AC voltage,
current, frequency and count of phases, AC converters
convert AN input voltage, current, count of phases and
frequency to an AC energy with completely different
parameters. The frequency converters that convert AN
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input frequency to AN output frequency which at the
same time maintain the count of phases produce a
subgroup of AC converters and that they area unit there
most wide-spread converters within the field of
electrical drives. The basic topologies of converters for
electrical drives is classified as in Fig. 1., Even so, it's
sensible to stay in mind that every power converter
consists of power electronic devices that area unit
connected into a selected electrical theme which area
unit management by a selected control strategy.

1.2.1.1 Diode-clamped Topology

Five years once the outline and realization of the
primary cascaded H-bridge megacycle per second,
Baker (1980) planned a brand new topology - a
neutral-point-clamped construction electrical
converter, particularly a three-level and a five-level
affiliation. However, only one year later Nabae,
Takahashi and Akagi (1981) printed a piece regarding
the implementation of pulse-width modulation for this
topology and that they introduced their initial results
of the three-level performance. This topology was the
primary one that created it doable to supply associate
output voltage from only DC supply.

Drives
converters

Cyelo- Current Voltage
converier source SOLICE
csl 1ol Multilevel Iwo-level
G IErters inverters
|
Diole- | Flving | Cascaded

clamped capacitors H-hridge | i |

Fig. 1 Classification of drives converter topologies

1.2.1.2 Flying Capacitor Topology

Generally, within the theory of structure inverters, the
complexness of the ability circuit in addition because
the management will increase chop-chop with each
alternative addition level. Therefore, the principle
operate of the flying electrical device electrical
converter (FCI) are explained on a three-level electrical
The relationships and natural
inverters with completely
different variety of levels and also the complexness
growth are apparent if three-, four- and five-level

converter initial.

connections between

inverters are introduced.

1.2.1.3 Cascaded H-bridge Topology
The first multi coupling based semiconductors was
delineated and made by Baker and Bannister (1975). It
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had been a cascaded topology that could be a serial
association of one-phase converters. Today, these
converters square measure called cascaded H-bridge
converters. A basic theme of a three-phase five-level
cascaded H-bridge construction electrical converter is
shown in Fig.2, Every leg consists of 1 part full bridges
connected in chain.

1.3 Harmonics
Harmonics square measure curved voltages
currents having frequencies that square measure
whole number multiple of the frequencies at that
provide system are style to control. Harmonics square
measure made by linear instrumentation, like arc
furnaces, variable speed drives and masses that use
power physical science. Voltages or currents having
frequency elements that aren't whole number multiple
of frequencies at that the provision system is to control.

or

1.3.1 How Harmonics Produced

The harmonic results thanks to the operation of power
electronic converters. The harmonic voltage and
current ought to be restricted to the suitable level at the
purpose of association to the network. To make sure
the harmonic voltage at intervals limit, every supply of
harmonic current will permit solely a restricted
contribution, as per the IEC-61400-36 guideline. The
fast shift provides an outsized reduction in lower order
harmonic current compared to the road commutated
convertor, however the output current can have high
frequency current and might be simply filter-out.

Vi

by

S| lr_ %

o | -

Fig.2 Basic scheme of a three-phase five-level
cascaded H-bridge multilevel inverter

1.3.2 Effect of Harmonics

Harmonic distortion will have prejudicial effects on
electrical instrumentation. Unwanted distortion will
increase the present in power systems which end in
higher temperatures in neutral conductors and
distribution transformers. Higher frequency harmonics
cause extra core loss in motors which ends in excessive
heating of the motor core. These higher order
harmonics also can interfere with communication
transmission lines since they oscillate at an equivalent

frequencies because the transmit frequency.3 If left
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uncurbed, increased temperatures and interference

will greatly shorten the lifetime of equipment and

cause harm to power systems.

1.4 Methods for reduction of harmonics in
multilevel

o Pulse width modulation techniques

¢ Sinusoidal Pulse Width Modulation Techniques

IL. LITERATURE REVIEWS
The most common initial application of construction
converters has been in traction, each in locomotives
and track-side static converters [2]. More modern
applications are for installation converters for volt-
ampere compensation and stability sweetening [5],
active filtering [6], high-voltage motor drive [9], high-
voltage dc transmission [17], and last for medium
voltage induction motor variable speed drives [8].
Several construction convertor applications
concentrate on industrial medium-voltage motor
drives [3], utility interface for renewable energy
systems [10], versatile AC gear mechanism (FACTS)
[11], and traction drive systems [12]. The conception of
construction converters has been introduced since
1975. The cascade construction electrical converter
was initial planned in 1975 [14]. Separate DC-sourced
full-bridge cells are placed asynchronous to synthesize
a way AC output voltage. The term construction began
with the three-level convertor [15]. Later, many
construction convertor topologies are developed [16].
1981,
converter conjointly known as the Neutral-Point
Clamped (NPC) electrical converter schemes were
planned [17, 19]. In 1992, capacitor-clamped (or flying
capacitor) construction inverters, [18] and in 1996,
cascaded construction inverters were planned [1].

In diode-clamped construction electrical

Though the cascade construction electrical converter
was fictitious earlier, its application failed to prevail till
the middle Nineteen Nineties. The benefits of cascade
construction inverters were distinguished for motor
drives and utility applications. The cascade electrical
converter has drawn nice interest because of the nice
demand of medium-voltage high-octane inverters. The
cascade electrical converter is additionally utilized in
regenerative-type motor drive applications [20, 21].
Recently, some new topologies of construction
inverters have emerged. This includes generalized
[22],
inverters [23], hybrid construction inverters [24, 25]
and soft-switched construction inverters [26]. These
construction electrical converters will extend rated
inverter voltage and power by increasing the quantity
of voltage levels. They’ll conjointly increase equivalent

construction inverters mixed construction

change frequency while not the rise of actual change
frequency, so reducing ripple part of electrical
output voltage and magnetic force
interference effects. A construction convertor may be
enforced in many alternative ways in which. The best
techniques involve the parallel or series affiliation of
standard converters to make the construction
[27]. Additional
effectively insert converters at intervals converters
[28]. The voltage or current rating of the construction
convertor becomes a multiple of the individual
switches, and then the facility rating of the convertor
will exceed the limit obligatory by the individual
change device.

converter

waveforms advanced structures

I1I. CONCLUSIONS

The current trend of modulation control for multilevel
converters is to output high quality power with high
efficiency. For this reason, popular traditional PWM,
sinusoidal PWM (SPWM) methods and space vector
PWM (SVPWM) methods are not the best methods for
multilevel converter control due to their high switching
frequency. The resultant method can solve low order
harmonic equations, but cannot solve high order
harmonic equations. In this thesis, switching angles for
each H-Bridge converter are equal. If the switching
angle numbers for each H-Bridge converter are not
equal, it may be possible to find more solutions for a
wider modulation index range.
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