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Abstract- Energy production has continuously now
become center of attraction as the global energy
problem has become more significant. The Pulse
Width Modulation (PWM) inverter's creation and
application are critical to renewable energy
technologies. Furthermore, one of the most essential
concerns for PWM Inverters is Over Modulation (OM)
performance. OM technology improves the primary
voltage and current, reduces device variable reaction
time, & increases the normal operating zone.The
harmonic current issue, the difficulty of the
overmodulation approach, and the seamless transition
between linear and overmodulation areas are all
emphasised as important issues with the
overmodulation strategy.The merits and downsides of
common overmodulation methods are contrasted and
explained in this paper.

Keywords— OM-Over Modulation, PWM-Pulse width
modulation, SV- Space vector, O/P-Output, VV- Voltage
Vector.

1. INTRODUCTION

Energy deficiency is becoming one of the most
important challenges as a result of global financial
and social events. As coal, oil, gaseous petrol, and
other inorganic energy sources become exhausted,
citizens are rushing to investigate and use latest
power sources as an example sunlight, air, flowing
energy, and power devices [1]. Inexhaustible energy
innovation has recently attracted a growing amount
of attention from experts throughout the world [2].
Many exchanging current (AC) speed guideline
frameworks rely on the utilization of variable
recurrence speed guideline innovation [3] thanks to
the help of a concentrated economy. In it is critical
to improving the inverter's force use and working
proficiency in this manner. Furthermore, the PWM
inverter configuration is frequently used in the
environmentally friendly power source matrix linked
age framework to achieve a broad operational range.
PWM inverters are commonly divided into Voltage
Source Inverters (VSI) and Current Source Inverters
(CSI). There are two separate PWM modulation
schemes for VSI. The first is based on transporter
correlation, while the second is based upon the
voltage space-vector and is termed as Space-Vector
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PWM (SV-PWM) [4]. SV-PWM is broadly used in
elite speed control frameworks, adaptable control of
vector arrangement, and other applications due to its
simple execution, high voltage usage, low o/p
current symphonious segments, and low wave force
[5]. The essential abundance of the most extreme
output voltage for VSI with SV-PWM [6] be 15.5
percent higher than that of Sinusoidal PWM
(SPWM) [7] in the direct adjustment district shown
in Fig.1. In operation, the inverter might work away
from the linear modulation zone, toward the inside
OM mode, resulting in voltage and current
distortion, as well as closures in six-venture activity.
Nonetheless, in this circumstance, the output
primary voltage abundancy is 2Vdc/IT [8], [9]. For
optimization techniques, a 10% rise in voltage level
is definitely advantageous. That is why the
persuasive OM system has garnered greater attention
[10]-[13]. There are two types of old-style
modulation approaches. The single-mode control
system [14-16], [17] and the dual-mode control
system [18-20], [17]. In [14], a single-mode system
was developed that considered the modulation area
as a whole, avoiding the calculation's handover. In
[19], offered a dual-mode OM approach as an
example the total OM measure is divided into two
sections, according to the particular balancing
proportion: OM mode | and mode Il. The abundancy
of output voltage is modified in OM mode | only,
whereas both the sufficiency and the stage point are
changed in OM mode Il. This methodology
guarantees that the output voltage of the inverter is
communicated properly from straight adjustment
area to six-step mode.
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Fig. 1 Modulation area of voltage source inverter [34]
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In any situation, the standard dual mode will be used.
The technique has the drawbacks of computational
burden and separateness processing of information
for the OM process, the piecewise fitting direct
investigation is used to solve the problem [20].
Another intriguing solution based upon the super-
position rule is presented in [22] [23], which is used
to increases coherence and therefore reduces the
complicated disconnected calculation and look-into
measure. The OM procedures, on the other hand, can
be divided into an open loop [15, 19, 20] [25] and
close loop procedures [22] [24] [26] depending on
the control cycle that establishes a close loop. In [20]
the open-loop techniques considering stability
among the multifarious nature for control calculation
and manage the accuracy. Furthermore, the close-
loop methodology is capable of comprehending the
attributes of programmed pay. Because the
neighboring loop technique was enhanced and
streamlined within the OM area 11, it now offers the
benefits for simple computation, high precision, low
THD, and so on. The close loop methodology has the
best framework execution and the greatest
application reach so far. The amount of stages
increases as the progress. A regular progression
toward the OM technique for staggered inverters can
be seen in fig 2. CSI-SV-PWM. [27] Presents a SV-
PWM OM strategy or its use in a 3-level inverter. An
OM method based upon vector aggregate was
introduced in [23], which can improve to a certain
momentary perfection when biased from a round
direction and the direction for the hexagon within the
segment super -imposed. The inverter's output
current deformation is prompted by the OM
methodology [28]. Because of its distinct
characteristics, such the same as a variable
information power factor, simple equal activity, and
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inward short out assurance [30], the CSI is
commonly used for mechanical domains,
particularly in  high and medium force
requiremments [29]. CSl's SV-PWM is similar to
VSI's, except with additional one zero vector.
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Fig. 2 CSI- pwm trajectory [31]

Fig 2 [31] shows the CSI-direction SV-PWMs. If the
CSI moves outside the direct adjustment zone, it
faces several issues that are comparable to those
faced by the VSI. To this point for current source
inverters, there are principally two approaches for
OM strategies. The dual-mode OM technique [32]
and the Block OM procedure [33] are the two
techniques. In [32], the CSI offered a dual mode
technique that had roughly the same properties as the
VSI's dual-mode OM procedure [34]. Zhang et. al.
presented the square finished balance approach,
which has the advantages of being simple to
calculate, having a high transient and consistent state
reaction, and having a low total harmonic distortion
of framework sided current. On three-level CSlI, both
of these techniques are employed, while the OM of
staggered CSlI requires further investigation.
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Fig. 3 OM (Over Modulation) scheme for VVSI and CSI
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2. OM (OVER MODULATION) TECHNIQUES
FOR VSI

The general OM method for VSI is demonstrated in
this portion. If the measured VV is above the hexagon
limit, the framework cannot be effectively managed.
In every instance, the OM approach can shift the
vector of overload component & reverse direction of
the resultant VV. The OM system's execution stream
is described in [25]. The modulation coefficient m is
equal to:

m = |Ver| (2) Ve 2.1
3.1. Single mode control strategy
To extricate the cycle and prevent the controlled
precision loss, the primary single-mode process is
used throughout the whole OM zone. The output VV
remains just at fundamental vectors with a staging
point equal to ag while measured VV above from
hexagon limit, which is shown in fig. 4. The OM
area's terminal VV would not be acquired till the
measured VV passes through the hexagon again.As
stated by typical adjustment procedure. The
framework output VV direction in the OM zone
which can be seen in Fig.4.
As the preceding control procedure demonstrates, as
soon as the framework’s o/p VV is confined toward
hexagon, its plentifulness of the real output reference
voltage be still equivalent to that of the references
VV.
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Fig. 4 Single-mode over-modulated voltage traces for single
mode [14]

The output VV remains stationary whenever the
measured VV attempted to move through the
hexagon limit. For example, assume Sector I. When
if the staging point is among ag and T1/6, the true
output VV's stage point ag is preserved. The stage
point ag can be obtained using a mathematical
connection [14].

cos (% - ag) = —{ﬁg;‘"}

|Vref|

2.3
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The real output VV stays at (I1/3-ag) point when the
stage point is between I1/6 and (II/3- ag), as
evidenced by the symmetry.

3.2. Dual mode control techniques

A dual-mode approach is presented to overcome the
single-mode system's weakness of high symphonious
substance of output voltage. The OM district is
isolated in the OM area 1 (0.9069 < m < 0.9517) and

OM area I1(0.9517 < m < 1). The differences among

both-mode and single-mode systems are the,
different control plans are embraced in these two OM
areas. In other words, in the OM district I, the vector's
stage point remains unchanged, but its sufficiency is
altered. To ensure a constant output VV into OM
district Il, beginning of this stage In addition, the
vector's abundances has changed dramatically. The
following diagram illustrates the dual-mode
methodology's basic concept. The VV is constrained
toward hexagonal limit without affecting the period
of VV into the OM area I. This is the compensated
output VV, whose sufficiency is more than the
abundancy of the o/p VV, which compensates for the
voltage vector's tragedy abundancy. This reference
stage point in the OM area Il can govern the dynamic
point for the repaid voltage vector. This complete VV
direction (blue strong line) is visible in fig 5.

V(OIOV(IIO)

V(I,0,0)

Fig. 5 Dual-mode OM area | VV trajectory [19]

With the help of Fourier modification, the output
terminals voltage magnitude can be conveyed as an
element of the starting point a,. The link between a,
and m can be found using the volt-second equilibrium
guideline. To begin, the optimum output essential
voltage amplitude determines the modulation
coefficient and the corresponding reference stage
point. When using the basis stage point, the
abundances for this remunerated VV is determined.
Lastly, the direction of the output VV is modulated
by the magnitude of the remunerated VV. In any
scenario, ar and m should be modified to online
computation for the modulation cycle due to their
nonlinear relationship. The inverter enters the OM
area Il if m is greater than 0.9517, therefore the OM
area | technique is no more accurate. Regulating the
fundamental VVV of the space vector is how the OM
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district 11 recompense job is done. This fundamental
VV's successful stage point is bound by retaining
point a.. Fig 5 shows the VV's direction (blue strong
line). The real o/p VV is kept up as this essential VV
in this keeping point a,.. When the reference VV's
electric point is set to ap, the actual o/p VV starts to
follow the reference VV and moves away from the
basic VV.The link b/w reference voltage-
maintaining points and staging point is known to be
pursuing one another, and the stage change is steady,
as illustrated above. Although the abundancies and
stage of the o/p VVs were changed in the OM zone
I1, A positive link between a, and m is still positive.
The cycle's actualization method is the same as that
of the OM area I. As in OM area 11, the orientation of
the o/p VV is significantly moved from the hexagon
margin to the six-stage approach.

3.3. Piece-wise fitting OM strategy

Dual-mode OM calculation includes, obstructions of
complex calculation, a large number of detached
information figuring, and greater requirements for
equipment gadgets in the measurement uses as over-
modulation research develops. In light of the classic
dual-mode hypothesis [19], a piecewise-fitting OM
computation is persented [20] to address the
foregoing difficulties. The fundamental rule is as
explained: if the framework's reference o/p voltage is
between the span of the distracting loop and the span
of the encircled hover for the enormous hexagon,
which is shown in Figs 4 and 5, the framework is
overmodulated. The abundantness for this reference
VV is initially customized in the OM zone |. The
control point is explained like the intersection of the
reference o/p VV's abundancy direction and the large
standard hexagon. Finally, the numerical relationship
among the modulation-coefficients or the control
point is presented using the mathematical link.
Furthermore, the piecewise direct fitting has been
completed for it. In comparison to the dual-mode
system, the presented strategy not just to saves the
framework's activity season, but it as well save the
complicated fundamental link. Using the volt-
second-equilibrium standards or the amplitude of that
same adjusted reference VV, the abide season of
every switches is estimated.

Because the pay in the district I is not significant at
this moment, the calculation in over-modulation area
Il, that is revised many times. That is to say, this
reference VV is kept up into a timeframe into a big
hexagonal vertex and after that goes with the edge in
the OM area Il to obtain the reason behind abundancy
2" remuneration. Because the reference vector is
spent some time at the vertices for a huge hexagonal,
the point at the vertices is labeled at holding point,
which defines the appropriate time for this to stay.
The variation between areas | and Il is this. In terms
of the completed modulation scheme, the retaining
point's range is (0, 6) in this case. When its reaches
I1/6, the framework enters the constant voltage zone
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& begins operating through 6 stages of wave levels.
Whenever the position of the vector is within 0 and
an, the genuine measured voltage lags in after the
supreme measured VV. When the vector point is
among I1/3-an and [1/3, this is in the presence with the
suitable reference VV. These remaining phases are
equal to the system of OM area I, hence they aren't
shown here.
3.4.0M approach based on
principle.

For avoid the drawbacks of typical dual-mode
systems, such as computationally unpredictability
and inconvenient usage, as well as presented an OM
approach according to super-position strategy.
According to the dual-mode system's guidelines, the
OM area is separated into two sections. That's all
there is to modulation areas I and 1l. Two modulation
areas have a fundamental balancing coefficient of
0.9520. The major difference between the modern
and conventional techniques.

i The modulation factor m, be still re-imagined.
ii. The elective reference VV is combined

through two section VVs.

super-position

.

A

Fig. 5 superimpose modulation strategy among OM area 1[22]

-
rhexagon

Into the OM area 1 the superposition weight
coefficient klis defined as:

m—0.907
K, = -mo0%07 2.4
0.952-0.907

OC stands for the magnitude of the reference voltage
vector in an OM area |, and it corresponds to the
largest straight adjustment proportion. In a similar
modulation area, OD is the reference voltage-
arbitrary vector's abundancy that wouldn't need to be
modified for stage point. The probable esteem
direction for the reference VV, suspension of the big
usual hexagon's internal digression, and the hover of
the range of the enormous vector magnitude among
OM 1 area, as per the dual-mode OM method. The
super-position guideline can mix the true reference
vector along these lines. Fig 6 [22] depicts the
superposition cycle. (into fig 6, genuine direction for
reference VV appears as a blue strong line.) A direct
modulation area’'s most extreme output VV is
defined.

Vy sin =o0c.e® = (%).eje 25
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Fig. 7 Synthesis principle diagram of super-position OM strategy
in OM area Il. [22]

The stay season of the fundamental vectors can also
be computed using the volt second equilibrium rule.
Developed another OM technique by Yang et al [22]
Based on their examination of OM approach in light
of the superposition rule. In comparison to the
modern dual-mode methodology, having several
benefits, as an example dramatically enhancing
coherence, avoiding muddled disconnected
calculation and query measures, and so on.
Sophisticated processors' computation time is greatly
reduced, and the technique's repeatability is greatly
improved. In addition, the technique allows the
framework to easily move from direct modulation to
waveform while successfully controlling the
Harmonic distortion of resultant voltage [18]. Create
a modern OM system based on the superposition
standard that can successfully raise the amplitude
move proportion of the inverter. The persented over-
modulation system is based on a superposition
strategy [35]. Not only does it produce a similar
presentation as piece-wise fitting, also it has a
superior recurring frequency. This is far from tough
to grow and materialise the system in this manner.

3.5. OM (Over-Modulation) techniques for Open-
loop control approches

Only with the rising use of DC power, there has been
a series of OM-related challenges that need to be
addressed. As an example, multifarious nature of
calculating, the incorrect direction of attracting areas,
or presentation of music as a result of a VV change.
Regardless, open-loop & closed-loop control OM
methodologies are presented of whether the
controlling cycle has the close-up. the close loop. The
open-loop OM methodology's control concept is a
balancing between the procedure's complication and
the control exactness within the OM area. In the
beginning, the exemplary dual-mode system was an
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open-loop SV-PWM OM technology that used
feedforward. The approach having a few flaws, as an
example, it cannot be linearized when it comes to
controlling point alteration.

U i v ;
T ﬂ' Fd ' 3
77!1!1 - _+a/1 _[m‘
6 66 3
(a) Conventional dual-mode over modulation region voltage vector phase diagram
1804
U, Ui
h .
a b
R|" Lo
< A 2 ™
00 —0 — TG, =t
6 66 3

(b) Optimized dual-mode over modulation region voltage vector phase diagram

Fig. 8 Phase optimization comparison chart [25]

The shortfall isn't useful for designing and doesn't
take into account the huge equilibrium [25]. The
voltage output of its framework under the OM
method with stage variation has a far more consistent
substance as compared to the sufficient enhancement
approach. As a result of the above-mentioned, the
modern open-loop OM process is boosted by [25].
The standard for change is to improve the plan's
execution without changing the stage. However. The
VV stage modulation technique in the OM area Il has
been changed to a stage bounce method due to the
complexity of the measurement technique. Under use
of low voltage o/p exactness, this can untangle the
stage suitably. In the stage modification approach,
the output VV be bounced to match the measured
voltage upon the maintenance position. Fig 8 depicts
a differentiation outline of earlier, then after the fact
stage improvement.

3.6. Close loop over-modulation strategy

This close-loop OM methodology is offered to
address the issues of open-loop technology, for
example control-precision, figuring cycle, or
memory. These output voltage-sufficiency vector's
can be naturally varied. In the close loop control
framework by the feedback loop. Under the close-
loop control framework, the direction of the VV
would be naturally formed in the balance measure.
Furthermore, deciding the plentifulness for the
remunerated VV as suggested in the form of a
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reference point isn't necessary. The SV-PWM OM
method is improved [24], [26] when the quality of
VV programmed remuneration is used in the near
loop control framework. Also, in any event, the
balancing area Il control process has not been
significantly enhanced. Due to the deficiencies listed
above, the current close loop process has been
improved [25]. The direction of the o/p VV in the OM
area-l is equal to the enhanced OM technique and the
exemplary dual-mode methodology corresponding
with close-loop controlling qualities within OM area
Il. What matters is which concepts for a reference
point & a pay VV aren't included. The following is
the essential rule of the advanced closed-loop control
OM system. The close loop input shifts the reference
VV amplitude range from VdcIl/3 to 2VdcIl/3.
Simultaneously, the corresponding real output
voltage vector's basic wave abundancy ranges from
(VdcIl/3) to 0.9517¢ (2Vdc/ID). The ideal closed-loop
methodology's measured voltage differs from the
dual-mode procedure's boost inverter in several
respects. That is, instead of anticipating the o/p VV,
the prior method generates a progress VV, which is
then use to produce true VV directions within feed-
back guidance. If the load on the framework is
enhanced to a particular amount, this framework
enters the OM district. These results in negative
feedback the reference voltage vectors sufficiency
can be increased using the voltage controller. The
SV-PWM modulator can achieve the reason for
changing the reference VV, as illustrated by the
control mechanism exposed into Fig.9.

VIO L0) v (1,1.0)
p? 2

= -

Fig. 9 OM area | VV trajectory [26]

This extent of the VVV should be changed and the VV
stage should be changed in OM area Il since this
framework into profound OM express. That changing
in the voltage stage could not disentangle as a
hopping mode since the exactness of the attractive
field direction must be considered. As a result, the
period of the VVV should be altered continuously for
decreasing disturbing influence for o/p current or its
effect on controlling the framework. This is a dual-
mode OM process is used in the OM area II.
Nonetheless, the measured voltage vector's
association problem requires consideration in OM
regions | & Il. In other words, o/p voltage vectors
plentifulness changed from 0.9517 (2Vdc/II) to
2Vdc/IT as the adjusted magnitude for the current-
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loop is changed from 0.9517*2Vdc/3 to 2.2VdcIl/3,
bringing the framework for the functioning state of
the six-stage stepping stool [25].
4. OM (OVER MODULATION) STRATEGY
FOR Csl
The fundamental technique for CSI- SV-PWM-OM
operation is discussed as following:
If the reference current-vector increases to the
hexagon's limit, this framework can no longer be
modified normally. As a result, the over-modulation
system must make proper acclimations to the
overabundance section of the vector. In practice, the
use of reference o/p voltage is an important factor for
consideration when evaluating this display for CSI-
modulation [36]. This compelling adjustment
coefficient m can be used to depict the utilization of
DC current. The m is the modulation coefficient
which is defined by lo/l4; to determine the CSI OM
profundity. The abundancy of the output stage
current is lo, while the DC- current is Idc. With the
growth of current technology, CSI is now paying
greater attention to the Uninterruptible Power Supply
(UPS) [37]-[39], photovoltaic force age framework
[40-41], microgrid framework [42]-[44], and other
disciplines. A proper OM approach should be
considered into order to an increase this use of DC-
current. For CSI SV-PWM OM, there are now two
basic approaches.

Linear
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7 ! 7 area
I, (8,.8, ’ . 1,

(5.8,
Zero vectors
L, (S.8)
I, (S,.S;)
[\) (Sz * SS)

T Re(a)

Over
modulation
area

I, (S5, S.)
Fig. 10 Current vector trajectory in OM area | [31]

i The VSI's typical dual-mode OM
technology is used in the CSl's dual-mode
OM methodology.
ii. Block OM system.
Each of the previous systems are employed on a
three-level CSI, but staggered CSI OM must be
calculated as well.

4.1. A. Dual-mode OM (Over-Modulation)

Based on the duality among VSI & CSI regarding
SV-PWM, Long-Cheng in [45]-[48] refined the dual-
mode OM system of VSI and formally approved it to
CSI. The following is the basic specification for the
CSlI dual-mode OM technology. The over-
modulation area is divided into two areas, as shown
in Fig. 2, and the meaning of the balance coefficient
with CSI.
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i. The framework output current central wave
segment's most extreme pinnacle estimation
is lgc when mis 1.

When m equals 1.1, the framework is
overmodulated, and the output current is
maximum. Six heartbeat waves are the
current running state. When all factors are
considered, the over-modulation area | is
defined if m varies among 1 & 1.05. OM
area Il is explained if m varies among 1.05
&1.1

41.1. OM areal

Among modulation area |, phase difference for the
reference current -component It being constant, but
the magnitute must be adjusted suitably. Fig 11
depicts the path of the modified reference- current -
vector I. | = I at the (as seen from Fig 11.) about the
concerning the hexagon's periodic termination.
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Fig. 11 OM area | later than the vary from refrence current -
vector projection upon real- axis [32]
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Fig. 12 Real track of reference current- vector after modulation
area Il change [32]

Here r denotes this reference current vector's hover
span, and which is intersection for reference current-
vector.

412. OMareall

Stage point or sufficiencies for reference current-
vector are altered suitably in OM district I1. In Fig 13,
the trace for changing reference —current- vector | can
be seen (the blue thick strong line). For a length of
time, the o/p current-vector will remain every
hexagonal termination. The intersection of the
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reference-current-vector & this vector toward the
termination guide, as shown in Fig 13. At number 13,
the o/p current- vector continued to move beside the
hexagon limit. The projection of the authentic
reference vector | on the genuine pivot is shown in
Fig 13.

Ay cosd

S / rcos@

Fig. 13 Projection for refrence current vector later than the
modulation area | changes lying on real axis [32]

This true reference vector's Fourier study has been
completed, and its basic part can be obtained. The
adjustment coefficient m can also be obtained at this
stage. CSl's dual-mode OM approach is finally
confirmed in. this is not only understood seamless
transition among direct & over-modulated districts, it
having the advantage of low o/p symphonious
materials. Also, if used in UPSs that use a CSI, this
framework would reduce the unsettling effect of
direct current and improve the framework's dynamic
reaction speed, as well as increasing the framework's
output power. Regardless, there are a few flaws in
this approach, such as computing complexity and the
requirement for numerous disconnected information
estimations in the execution measure. As a result, the
equipment offices will face a number of challenges
as a result of this plan. The technique needed to be
upgraded because it had not been tested in the study.
A. Block-OM strategy:-

To solve the drawbacks for CSI dual-mode OM
technique, a square OM approach was presented by
[33],[49]-[52]. The approach offers a few
advantages, such as saving hard loop capacity space
and eliminating the need for unpredictable
calculations. As a result, it is perfectly normal to use
a single FPGA. A test with a high transient state
reaction and a consistent state reaction demonstrates
this. This method allows the framework to maintain
the activity of the solidarity power factor while
lowering the total harmonic distortion of lattice
current over a wider range of DC o/p. Sector Il
defines the essential standard of the CSI block OM
technique, and the rest of the areas are divided in the
same way.

i If reference-vector |4 is in subsystem.

ii.  The stay time between the powerful vectors
is T1 > TS > T2. Only the powerful vector
11 is active at the moment, and reference-
current real directions are interrupted at
termination point C.

Connection of the abide time about the
successful vectors is T1 +T2>TSand T1 >
T2 if reference-vector IB is placed into a
subsystem (1). As a result, the powerful
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vectors I and 1> can be selected to do a task.
There are now two modes for controlling the
reference current. Both examples A and
design B have their own distinct
characteristics. Mode A has an Iy-produced
current vector. lo, is the produced current
vector for mode B.

Al /)

Fig 14: CSl block OM strategy vector diagram [33]

If the module's reference-vector Ic is
available in place (2), TL +T2 > TS and T2
> T1 are the connections of the abide time
about the successful vectors. In this vein, the
successful vectors 11 and 12 can be selected
to take on a job. The reference-current is
now be controlled in 2 ways. Both examples
A & B, as well as design B, are described
separately. Mode A's designed current
vector is Ic. loc is the produced current
vector in mode B.
The connection of the abide time regarding
the successful vectorsis T2 > TS > T1 If the
resultant -vector ID is placed in the
subsystem (4). Only all successful vector I,
is currently active, and the reference current
real direction is currently paused at endpoint
A

5. CONCLUSION
The continued development for OM systems of both
VS| & CSI was examined in this research. During
previous years, a plethora of fascinating
combinations is introduced here. Furthermore, a
evaluation of each system's preferences and flaws
energy is the good presenting method for the client.
As aresult, research into current source inverter over-
modulation systems is still a long way off from being
developed, compared to VSI. CSI will become
increasingly significant as broad range hole
semiconductors, like the cost-effective SiC & GaN
power components, gain in popularity. As a result,
future research into the ebb and flow source inverter's
OM technique would be an interesting topic.
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