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GENERAL INTRODUCTION

One of the most promising power electronics converter topologies is the Z-source
inverter (ZSI). The ZSI is an emerging topology for power electronics dc—ac converters with
interesting properties such as buck-boost characteristics and single stage conversion. A two port
network, composed of two capacitors and two inductors connected in an X shape, is employed
to provide an impedance source (Z-source) network, coupling the inverter main circuit to the
dc input source. The ZSI advantageously uses the shoot-through (ST) state to boost the input
voltage, which improves the inverter reliability and enlarges its application fields. In
comparison with other power electronics converters, it provides an attractive single stage DC—
AC conversion with buck-boost capability with reduced cost, reduced volume, and higher
efficiency due to a lower component number. For emerging power-generation technologies,
such as fuel cells, photovoltaic (PV) arrays, and wind turbines, and new power electronic
applications such as electric and hybrid vehicles, the ZSI is a very promising and competitive
topology [1]-[4]. The Z-source concept can be applied to all DC-AC, AC-DC, AC-AC, and
DC-DC power conversion. In addition, it can be used as voltage or current fed ZSI for two-
level or multilevel configuration.

The objective of this dissertation is to study the different control strategies used for the
z-source inverter. Especially the modified pulse width modulation. This dissertation also
presents a comparative study between the mentioned strategies to determine which one provides
the best efficiency.

To present this dissertation work, the manuscript is organized as follow:

This introduction presents the problem statement and the objective of this dissertation.
Chapter 1 is comprised of a literature review about the different topologies of the z-source
inverter, also present advantages and disadvantages of ZSI, and Comparison between CSI, VSI
and ZSI.

Chapter 2 presents a control strategy: simple boost control SBC, maximum boost control MBC,
maximum constant boost control. Chapter 3 presents a comparative study between the different
existing control strategies: SBC, MBC, MCBC. and We showed results of simulation control

strategies.
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CHAPTER 1: LITERATURE REVIEWE OF Z-SOURCE
1.1. INTRODUCTION

Z-source inverter (ZSI) is a type of power electronic converter that has gained

significant attention in recent years due to its unique features such as voltage boosting,
inverting, and buck-boosting capabilities. The ZSI operates by using a unique impedance
network called the Z-source network, which enables the inverter to process power with greater
efficiency and flexibility compared to traditional inverters [1].

The Z-source network consists of a passive impedance circuit that is connected in between the
DC source and inverter circuit. The impedance network can be designed using various
components such as inductors, capacitors. The ZSI provides several advantages such as reduced
cost, improved efficiency, and increased flexibility in terms of voltage and power flow control
[4].

Z-source inverters find applications in a wide range of fields, including renewable energy
systems, electric vehicles, and motor drives. They are also being investigated for their potential

use in grid-tied systems to improve the reliability and stability of the power grid [5].

1.2. Principle of operation and analysis of the Z-source inverter
The general operation of a Z-source inverter ZSI inverter can be illustrated by
considering the AC part of the circuit as an 'equivalent' DC load (or source) [6].
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Figure (1-1): Simplified diagram of a ZSC inverter
To simplify the study, we content ourselves with an equivalent schema (Figurel-1), we

have two states in the shoot-through state the ZS circuit is short-circuited. In the active state the

ZS impedance network sees the load through the inverter. The following assumptions are made:
L1=L2=Land Cl1=C2=C, so we have a symmetrical circuit,
where Vcl =Vc2 =Vcand 111 =112 =11

With Vg, Ve, VI and Vdc: represent respectively the voltages of the DC source, the capacitor,

the inductor and the output of the ZSC. 11, Ig, 11, Ic: are respectively the load and source currents
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and the currents flowing through the inductor and the capacitor. There are four 'states' to be
presented, they depend on the configurations of switches S1 and S2 [7].
1.2.1. State 1: Shoot- Through

When switch S1 is open and S2 is closed, the impedance network ZS is short circuited.
In this case the voltage of the load is zero and there is no transfer of energy. The duration of the

shoot-through state is equal to T0, and the switching period is equal to T [8].

> P L — | U“Uij | B

I/.Q' T_____ Ve Vdc

11 R,
Figure (1-2): State Shoot- Through

We note that Vc =V |, it follows.[8]:

doe _ 1L

at ¢

Ay _ v

i (1)

Viac = 0

iy =0

1.2.2. State 2 Active State

If the converter is in the active state, the switch S2 is open and S1 is closed as
shown in Figure (1-3). The duration of this state is (T — TO). In this state, there is a

transfer of energy [8].
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Figure (1-3): Active State
v =vy—veetig=i+i. =i+ c%,itfollows.
(v gl
dt c
iy _ _ Vg7V
< dt l @)
Vae = Ve — U = 2V, —
\ ig =1 +1i
1.2.3. State 3: Zero State
when S1=0and S2=0, we have: Il = —Ic = 1]
( doc_ L
dat ) c
dit _ _ Vc—Vqc
at 1 ®)
g
Vac Ue — 1y
\ g =0

1.3. Boost factor B

In the steady state, we know that the average value of the voltage during a switching period at

the inductor is zero, therefore [8] :

T T
Vi=2[fy vedt + [ (v, — ve)dt| = 0 (4)
1-To
— T
Ve = 1_2%‘/9 )
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weset d = %.d is the duty cycle, we get:

~

(6)

On the other hand, the maximum voltage of the DC bus in a state of equilibrium is written:
Vaen = 2V — Vg (7)
We therefore obtain the relationship between the input voltage and the maximum DC bus

voltage:

1
Vden = mvg = ng (8)

Where B is the boost factor.

B= )

1-2D

1.4. Advantages and disadvantages of ZSI

The ZSI not only has a Buck-boost function, but also lacks the time to suppression
traditionally present in an ordinary inverter. The advantages that ZSI versus traditional VSI or
CSI are not limited but extend to following elements:

The ZSI (Zero Voltage Switching Inverter) is a versatile DC input source that extends
beyond batteries to include various other sources such as voltage or current sources, as well
as loads like diode rectifiers, transistor converters, inductors, capacitors, and more. This
flexibility allows the ZSI to be employed in a wide range of applications, including variable
output voltage sources like fuel cells and photovoltaic networks. By utilizing the ZSI, the AC
voltage can be adjusted to any desired value within the range from zero to high magnitudes.
Unlike VSI (Voltage Source Inverter) or CSI (Current Source Inverter), the ZSI operates as a
Buck-Boost inverter, which offers unique advantages. Additionally, the ZSI can be controlled
using various PWM (Pulse Width Modulation) schemes, providing enhanced flexibility. This
makes the ZSI applicable across all power conversion ranges, further highlighting its
versatility. As disadvantage, the identified RHP zero in Z-source impedance network can’t be
eliminated by adjusting the Z-source parameters. Compensation methods need further

investigations.
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1.5.Comparison between CSI, VSI and ZSI
Table (1-1): Comparison between CSI, VSI and ZSI [10].

source inverter

Current source inverter

Z-Source Inverter

The CSI acts as a constant
current source or a rigid current
since a large inductor is used in

series with the

voltage source

The VSI acts as a constant
voltage source or a rigid voltage

inverter since a large capacitor is
used in parallel with the voltage
source.

The ZSI acts as a constant source of]

high impedance voltage.
As a capacitor and

inductor 1s used in the
CC link.

A CSl is able to withstand short
circuits on two of its output

terminals. Hence momentary
short-circuit in load .

A VSI is a more dangerous
situation because the parallel

capacitor feeds more power to
the fault.

In ZSI misfires of switches is

sometimes also acceptable.

Cannot be used in both buck or
boost operation of inverter at the
same time.

Cannot be used in both buck
or boost operation of inverter

at the same time.

Can be used in both buck and boost

operation of inverter at the same

time.

The main circuits cannot be

interchangeable.

The main circuit cannot be
i
interchangeable here too.

Here, the main circuits are
nterchangeable.

It is affected by EMI noise.

It is affected by EMI noise.

It is less affected by EMII noise.

harmonic distortion.

It has a considerable amount of

It has a considerable amount of

harmonic distortion.

Harmonics Distortion in the bass.

The power loss should be
high in

filter reason

Power loss is high

Power loss should be low

Observed that power loss

decreases efficiency here.

The high-power loss decreases

Higher efficiency due to less power

loss

efficiency here.
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1.6. Topologies
1.6.1 Bidirectional Power Flow
The basic version of ZSI topology can be changed into a bidirectional ZSI (BZSI). As
shown in Figure (1-4), the input diode D is replaced by a bidirectional switch S7. The BZSI is
able to exchange energy between ac and dc energy storages in both directions. Also, the BZSI
is able to completely avoid the undesirable operation modes when the ZSI is operating under a

small inductance or a low load-power factor [11].[13].

s7 -

L

D b S s2l s3
1 4&3&4
a A

. VL
IL
L1 y
\01 C2
+ ' i b
vad O c v ¥
IE LR &
eIV,

Figure (1-4): Bidirectional ZSI

N\ %4

1.6.2 High-performance ZSI
The high-performance ZSI (HP-ZSI) shown in Figure (1-5) can operate at a wide load

range with a small Z-network inductor. It can eliminate the possibility of the dc link voltage
drops. It simplifies the Z-network inductor design and system control. The HP-ZSI is derived
from the basic ZSI topology by adding an additional capacitor, C, and a bidirectional switch, S7

[12], [9].
L1
A s1 s2 s3
C1 CZ\/ 4%&41: r

VdcTC_D =C VZ\ AR

(o]
-n:% S 4
s4" s5[ s6

Vv

Figure (1-5): The high-performance ZSI

1.6.3. Soft-switching
Quasi-resonant soft-switching Z-source inverter (QRSSZSI) is formed by adding a

quasi-resonant network with only one auxiliary switch to achieve the soft switching. As shown
8
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in Figure (1-6), all switches in the inverter bridge are turned on and off under a zero-voltage
switching condition. The QRSSZSI had almost a 10% overall efficiency increase compared

with the hard switching one [14].

\ 5, 5

- AC load

—

\s, \s

Figure (1-6): The soft-switching ZSI

1.6.4. The improved ZSI

A huge inrush current accrues at ZSI start-up. The initial voltage across the Z-source
capacitors is zero, so a huge inrush current charge the capacitors immediately to half the input
voltage. Then, the resonance of Z-source capacitors and inductors starts, which results in large
voltage and current surge, which might destroy the devices. Because of the inherent current path
at startup in the basic ZSI topology, it cannot achieve the soft-start capability to suppress
resonant current at startup.

The improved ZSI (IZSI), as shown in Figure (1-7), is derived from the basic ZSI
topology by exchanging the positions of the inverter bridge and the input diode and inversing
their connection directions. The elements used are the same as the basic ZSI topology. Although
the IZSI produces the same voltage boost, the capacitor voltage stress can be reduced to a
significant extent. In addition, it has an inherent inrush-current limitation ability because there
is no current path at start-up [15], [16]. In [17], the IZSI has been combined with the HP-ZSI
topology to produce the high-performance IZSI (HP-1ZSI). The HP-1ZSI has two merits: one is
the low voltage stresses of the Z-source network capacitors, and the other is inherent limitation

to inrush current and voltage at startup.
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lVL

To ac load
or molor

Figure (1-7): The improved ZSI

1.6.5. Neutral point ZSI

The application of the ZSI four-wire systems has been solved by many proposed
solutions. In [18], a four-wire ZSI (FWZSI) was proposed based on the HP-ZSI topology. An
additional bidirectional switch is add in the negative current path and splitting the input dc
capacitor to obtain a neutral point. Another solution has been proposed in [19]: adding a fourth
inverter leg to obtain a virtual dc-link at a zero point, which is called four-leg ZSI (FLZSI)in
figure (1-8). (1-9). Another ZSI for a four-wire system, is the dual ZSI (DuZSI). It consists of
two three-phase transistor modules, which work on a common load and with a single dc source.
The DuZSI has improved output voltage quality and reduced current stress because of the

current distribution between the two inverter bridges.

. . VL
D Sm. IL
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Figure (1-8): four-wire ZSI
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Figure (1-9): four-leg ZSI (FLZSI)

1.7. Conclusion

In this chapter, we were able to theoretically analyse the operation of the Z-source inverter
and establish the output equations of the converter. The Z-source inverter uses a unique
impedance network to couple the main circuit of the inverter to the DC power source, and thus
provide boosted AC voltage. In this chapter we were able to see the particularity of this type of
converter which is characterized by the insertion of a Shoot through, which allows us to obtain
at the end amplified voltages. In this chapter the various
Z-source topologies proposed in the literature, and the different control strategies used for Z-

source inverters are presented in the next chapter.

11
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2.1. INTRODUCTION

In this chapter we explaining the most important part about ZSI the three existing control
strategies The simple boost control, the Maximum Boost Control and the Maximum
constant boost control, with mathematical equation and do some theoretical comparison
between them in terms of finding the best one to control the ZSI perfectly to provide the

best efficiency.

2.2. Simple Boost Control

The simple boost method is used to control the duty cycle of Shoot-Through, where we use two
horizontal lines (VP and VN), where Vp is equals to or greater than Vref, and VN is less than
or equal to -Vref. If the triangular carrier is greater than Vp or less than Vn, ZSI is in the shoot-
through state, ZSI maintains the active states of a conventional inverter.

In this method the maximum value of the Shoot-Through duty cycle Dmax decreases if the

modulation rate M increases, the maximum value of D is given by:

Dmax=1-M (10)

The formulas relating the modulation rate M and the overvoltage factor B discussed in [20] are:
1 1

Binax = 1-2Dpmax  1-2(1—-M) (11)

Figure (2-1): The simple boost command

13
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_ B+
M= (12)

We will finally have the gain:

Voo _ B+1

G=M><B=Vg/2— . (13)

We obtain the max gain as a function of M:

M
Gmax = M1 (14)

2.3. Maximum Boost Control

This approach converts all zero states of a traditional inverter to a straight-through state (almost
similar to a traditional MLI) while keeping the active state The method compares the maximum
and minimum returns with the carrier Triangle if maximum is below support or minimum is

above support carrier, so ZSI is a "straight-through" regime in which the cycle ratio is Straight

D sequence repeats every % Assuming the switching frequency is much greater than the

. : D o . . 3 6
frequency modulation, the direct ratio within one switching cycle in the 1nterval[;, ;].

\AVCA/%TQ -
DI

N\

[
§---2
N

_: ) %I 0
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Figure (2-2): Waveforms of maximum boost control.
The duty cycle of the shoot-through average can be calculated as follow:

T . . 2T
EZ—(m sinf-m sm(@—?) 2m—3+y/3m

Tsn(®) _ ) _
Ts ff 2 de = 21 (15)

6

14
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_ 1 _ T
T 1-(2Tsn/Ts)  3V3-m

(16)

and for a given boost factor B, the modulation index for the MBC strategy can be calculated as:

__ n(B+1)

= =7 (17)
Therefore, the voltage gain can be defined as:
G=mp="C0 (18)

2.4. Maximum constant boost control method
Figure. 12 shows the sketch map of the maximum constant boost control method, which
achieves the maximum voltage gain while always keeping the shoot-through duty ratio
constant. There are five modulation curves in this control method: three reference signals, Va,
Vb and Ve, and two shoot-through envelope signals, Vp and Vn. When the carrier triangle wave
is greater than the upper shoot-through envelope, Vp, or lower than bottom shoot-through
envelope Vn, the inverter is turned to a shoot-through state. In between, the inverter switches
in the same way as in the traditional carrier based PWM control [21].

Because the boost factor is determined by the shoot-through duty cycle, the shoot-through duty
cycle must be kept the same in order to maintain a constant boost. The basic point is to get the
maximum B while keeping it constant all the time. The upper and lower envelope curves are
periodical and are three times the output frequency. There are two half-periods for both curves
in a cycle. For the first half-period, (0, 7/3) in Figure. 15, the upper and lower envelops curves
can be expressed by (16) and (17), respectively
V,(t) = msin(wt) + %sin(Bwt) (19)

This signal has a maximum amplitude of gm, which allows us to deduce that the two straight

lines have the following expressions:

2 (20)
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Figure (2-3): Maximum constant boost control method

The calculation of d can be carried out using the same procedure used for the SBC strategy,

and it is calculated as follow:
d=1-2m @1)
The replacement of the last expression of the duty cycle d in relations and gives us the

expressions of the amplification factor B and the total gain G of the inverter as a function of the

modulation index m as follow:

1

B = @)
m

G = \/3m-1 (23)

Therefore, the voltage gain as a function of the boost factor can be defined as:

1+B
G=" (24)

2.5. Theoretical comparison

After the study of each strategy in the previous section, in the next section a theoretical
study is carried out. Table (2-1) summarize the different analytic expression for each strategy.
Figures (2-4) and Figure (2-5) present the characteristics G (B) and the characteristics G (M)

for the different control strategies.
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Table (2.1): Summary of different PWM control methods expressions

SBC MBC MCBC
d 1—-m 21 — 3V3m 2 —3m
2m 2
T 1
1 — —_—
B o — 1 3v/3M — - V3m—1
m m m
G 3V3m—m V3m—1
2Zm—1
B+1 n(B+1) B+1
G(B) _ 343 V3
2
4 [ [ x [ [
| SBC MBC MCBC |
35 —
—
3 //
Volt %
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n
2 //
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Figure (2-4): characteristics of different strategies (a) The G (B)
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Figure (2-5): Characteristics of different strategies (b) G (M)
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As listed in the table (2-1) and showed in the figures (2-4) and (2-5), the SBC method requires
a small modulation index to produce high voltage gain. However, for the MCBC, the voltage at
the switch terminals that are blocked during the active state is slightly higher than that of the
MBC strategy and lower than that of the SBC strategy.

2.5. CONCLUSION

In this chapter, we explained the three control strategies with mathematical equation and
do some theoretical comparison between the SBC, MBC, MCBC in terms the boost factor and
voltage gain, as results we found that MBC has the highest boost factor and MCBC is more
stable than MBC and SBC.
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CHAPTER 3: COMPARATIVE STUDY OF EXISTING CONTROL STRATIGIES

3.1. INTRODUCTION

The objective of this chapter is to evaluate the performance of different control strategies
mentioned in the previous chapter, in terms of output voltage quality, power efficiency, and
dynamic response. MATLAB/Simulink is used, to evaluate and compare between the three
control strategies. This study aims to contribute to the understanding and advancement of
control strategies for Z-source inverters.

3.2. Simulation results

To evaluate the performance of the control strategy, simulation using

T Workamon
\ =
L
1 1 Vel Wit
3 —ﬁ% s —qt:a: -
i A Vbt Mo rermed)
| |-
Vidsage Momrames2 e < |
ﬁ Somped
,—-—L 1 “AAN—
R A .
> = Series RLC Baroh2
L e AAA—]

Seres ALC Brarcl

Figure (3-1): Bloc diagram ZSI

MATLAB/SIMULINK software carried out. As shown in figure (3-1), the system consists of a
Z-source inverter linked with a dc source, feeding a three-phase resistive. The main parameters
of the described system are listed in table (3-1). This simulation aims to compare between
different control strategies mentioned in the previous chapter. The obtained simulation results
are listed in table (3-4). The simulation results in continuous time mode for the Continuous
voltage (v), Inductance current (A), and Output voltage (v), are plotted from figure (3-2), figure
(3-3) and figure (3-4) respectively, and voltage output FFT analysis are shown in figure parts

(d)

Table (3-1): Experimental parameters

Vdc M C fsw fs Lf RL

100V | 0.8 4.7¢3 F 7500KHz | Se7khz | 10e-3 h 50 Q
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3.2.1. Simple boost control
With modulation index (M = 0.7)
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Figure (3-2): Simulation results SBC (a) Vdc-Vez & Vg Voltages ;(b ;¢ zoom) Inductance
current ;(d) Van & Vlcf voltages; (¢) THD (m = 0.7)
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With modulation index (M = 0.8)
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With modulation index (M = 0.9)
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Figure (3-4): Simulation results SBC (a) Vdc Voltages; (b) Inductance current ;(c) Van &
Vlcf voltages; (d) THD (m=0.9)

3.2.2. Maximum boost control
With modulation index (M = 0.7)
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Figure (3-5): Simulation results MBC (a) Vdc-Vcz & Vg Voltages ;(b; ¢ zoom) Inductance
current ;(d) Van & Vlcf voltages; (¢) THD (m = 0.7)

With modulation index (M = 0.8)
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Figure (3-6): Simulation results MBC (a) Vdc-Vcz & Vg Voltages ;(b ;¢ zoom) Inductance
current ;(d) Van & Vlcf voltages; (¢) THD (m = 0.8)
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Table (3-2): result SBC

M 0.7 0.8 0.9
Vic (V) 250 170 125
Vez (V) 180 110 920
ILZmin (A) 1.8 1.14 0.89
ILZmax (A) 2.5 1.33 0.99
Airz 0.7 0.19 0.1
THD (%) 104.71 91.27 79.57
Table (3.3): result MBC
M 0.7 0.8 0.9
Vic (V) 610 310 200
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Vez (V) 490 200 180
ILZmin (A) 4.9 2.85 1.68
ILZmax (A) 6.5 3.85 1.93
Airz 1.6 1 0.25
THD (%) 105.03 91.67 79.73
Table (3.4): Result MCBC

M 0.7 0.8 0.9
Vic (V) 450 260 170
Vez (V) 350 200 110
ILZmin (A) 34 1.9 1.3
ILZmax (A) 6.3 33 1.8
Airz 2.9 1.4 0.5

THD (%) 105.03 105.02 79.73

3.3. Interpretation

In this interpretation we comper this results simulation in modulation index (M= 0.7), in the
following table.

Table (3.5): Simulation results summary for different PWM control methods

SBC MBC MCBC
D 0.3 5.58 0.95
G 1.75 1.83 1.59
B 2.5 2.61 0.90
Ve (V) 180 490 350
Vae (V) 250 610 450
Airz 0.7 1.6 2.9
THD (%) 104.71 105.03 105.03
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From figure (3.2) to figure (3.10) present the different simulation results of SBC, MBC, MCBC
respectively.

From the tables (3-2), (3-3) and (3-4), it can be seen that the continuous voltage (v) has
high ripple due to the variation of the shoot-through duty cycle in the MBC strategy. In this
case, the Z source impedance of the circuit requires a higher continuous voltage value. In both
SBC and MCBC strategies, in addition to the modulation index and the voltage gain of the Z-
source inverter in the MBC method at the boost factor B=2.61, G=1.83 and D=5.58 were
calculated in the table (3.5). As shown, the modulation index of this control method is greater

than the SBC and MCBC method. Therefore, the MBC method has a higher voltage gain.

3.4. Comparative Study

Despite the simplicity of this direct method (SBC), results are obtained, the voltage stress
on the switch is relatively high Vac what will Limits the realized voltage gain. Therefore, the
MBC is suitable for applications with fixed or higher performance frequency. The MCBC, SBC
methods allow minimizing Fluctuations in Inductance Current MCBC and SBC methods allow
minimizing. However, the MCBC has the best THD which confirm the efficiency of this
strategy the voltage gains and the boost factor of the MCBC the best compared to SBC and
MBC.

The SBC method as we seen before has a remarkable simplicity and the MBC offer a very

high boost factor.

3.5. CONCLUSION

Given the same input voltage, modulation index M and Z source impedance parameters,
this chapter presents and compares three PWM control methods for the ZSI. These methods are
based on sinusoidal and PWM control techniques of conventional two-level inverters. Each
strategy has advantages and disadvantages that determine the appropriate scope for each
strategy.

The comparison results of different strategies show that MCBC is the most suitable for
controlling Z-source inverters. Nonetheless, the main feature of the SBC strategy is its

simplicity, while the MBC strategy has a very high amplification factor.
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GENERAL CONCLUSION

This work starts with a literature review on Z-source inverters. The literature review is based
on the proposed use of various improved topologies proposed for the Z-source inverter, various
existing control strategies, and various types and methods that can be used to control the Z-

source DC bus.

In the second chapter, a comparative study of different existing control strategies is
carried out. The comparative control strategies are simple boost control, maximum boost
control, and maximum constant boost control. To validate the comparative study, simulations
were performed in MATLAB/SIMULINK. Under the same input voltage, modulation index
m and Z source impedance parameters, these methods are based on sinusoidal and vector
PWM control techniques. SBC technique has a limited shoot-through duty ratio and voltage
gain. A small modulation index must be utilized to generate an output voltage with a higher
gain. Therefore, this technique cannot be used to get higher gain with a small shoot-through
duty ratio. MBC technique has the greatest boost factor and voltage gain compared to the
other control techniques. Therefore, to get a maximum voltage gain, this technique can be

employed in ZSIs.

The only drawback of this technique is the periodic variation of the shoot-through
state and accordingly the increase in inductance size to overcome the low-frequency ripples.
MCBC technique has a much higher boost factor and voltage gain than the simple boost
control but slightly lower than the maximum boost control. The main difference of this
technique is to get a higher voltage gain with a constant shoot-through state due to the upper
and lower envelope signals Each strategy has advantages and disadvantages that determine

the appropriate scope for each strategy.
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Abstract

This dissertation presents a study about the z-source inverter. It contains the study of the
different control strategies used for the control of the z-source inverter. The control
strategies studied in this work are as follow: Simple boost control SBC, Maximum boost
control MBC and Maximum constant boost MCBC. A simulation using MATLAB/Simulink
is carried out to verify the control strategies, and to compare between them in terms of
current ripple, output voltage, current and their harmonic curves. In addition to the shoot-
through state on the Z-source network to achieve optimal efficiency.

Key words: Z-source inverter, Shoot-through (ST), Control strategies. Boosting methods,

Voltage mode control, Simple boost control.
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Résumé

Ce mémoire présente une étude sur 1’onduleur z-source. Il contient I’étude des différentes
stratégies de contrdle utilisées pour le controle de 1’onduleur z-source. Les stratégies de
controle ¢étudiées dans ce travail sont les suivantes : Simple contréle boost SBC, Maximum
boost control MBC et Maximum constant boost MCBC. Une simulation avec Matlab/Simulink
est effectuée pour vérifier les stratégies de controle et les comparer en termes d’ondulation de
courant, de tension de sortie, de courant et de leurs courbes harmoniques. En outre 1’état de
court-circuit (ST) sur le réseau Z-source pour atteindre une efficacité optimale.

Mots clés : Onduleur Z-source, Shoot-through (ST), Control stratégies, Méthode de sur

voltage, Méthode de stimulation. Simple contrdle boost



