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ABSTRACT 

In this project, an impedance-source power converter (or impedance-fed 

power converter) and its control method are presented to implement DC to 

DC, AC to DC, AC power conversion. The Z source inverter uses a single 

impedance network (or a single impedance circuit) to couple the main circuit 

of the converter to the power source, using respectively a capacitor and an 

inductor in the voltage source and the converter. of current source. 

Implementation of the crossing zero state as a switching state in a switching 

cycle of the inverter in which the output voltage is zero, because the output 

terminals are short-circuited by both the switching over and through the lower 

switching device, thanks to which the Z-source conceptual inverter and the 

theoretical barriers and limitations of the conventional inverter and inverter. 

By controlling the duty cycle (ie, by increasing the initial state of the duty 

cycle), the state in which two switches of one branch or four switches of two 

branches or six switches of all branches are activated simultaneously, which 

allows to generate a renewed state signal, called zero crossing state, which 

increasingly charges the capacitor, thus improving the performance of the 

source inverter Z. 
 

This project also highlights the ASD system powered by a Z-Source inverter 

and proposes a new concept of power conversion. The control for general 

purpose motor drives by Z source inverters is also presented in detail in this 

project. The behavior of a three-phase induction motor powered by an 

impedance inverter (AC drive) is analyzed with the results of the simulation. 
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I. INTRODUCTION 

Traditional traditional frequency converter (ASD) system 

(based on the voltage source inverter (V-type inverter)), 

which consists of a diode rectifier front block, a DC link 

capacitor and an inverter bridge, as shown in Fig. 1. In order 

to improve the power factor, an alternating or continuous 

inductor is normally used. 

 

The DC link voltage is approximately 1.35 times the line 

voltage, and the inverter V is a buck converter (or buck 

converter) that can only produce an AC voltage limited by 

the DC link voltage. 

 

Due to this nature, the ASD system based on a source V 

inverter suffers from the following general limitations and 

problems. 

 

 

1) The achievable output voltage is limited far below the 

mains voltage. Figure 1 shows the voltages of a three-phase 

230V drive system. The diode rectifier powered by the 230 

VAC line generates approximately 310 VDC at the DC link, 

which is approximately equal to the value of 1.35-fold line-

to-line input voltage assuming a high load and a continuous 

"bump" input current for large drives (50 kW) whose 

inductance on the AC side is typically about 3% or 

continuous. When operating under light load or small drives 

without significant inductance, the mains current becomes a 

discontinuous "double pulse" and the DC voltage is closer to 

1.41 times the grid input voltage (ie, 325 VDC for a 230 VAC -

Entrance). The inverter can only produce up to 190 V AC in 

the linear modulation range, since the DC 310 V is subjected 

to a high load where the voltage is most needed. For a 230 V 

engine the lowest possible. 

 

 
Fig1: traditional V-source inverter fed drive 
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1) Voltage dips can interrupt an ASD system and stop critical loads and processes. More than 90% of the power quality 

problems are due to short-term voltage drops (usually 0.1-2 s) 10 to 50% lower than the nominal voltage (Figure 2 shows the 

brownouts) . The DC capacitor in an ASD keeps the DC voltage above this voltage drops below the operating level. A lack of 

passage capacity is a serious problem for sensitive loads powered by ASD. Details of the vulnerability of an ASD and DC voltage 

under three-phase and two-phase voltage drops. Solutions have been sought to speed up transit. 

 

2) Inrush current and harmonic current from the diode rectifier can pollute the line. The low power factor is another problem 

of the traditional ASD system. 

 

INVERTER Z-SOURCE 

This article presents an impedance-source (or impedance-powered) power converter (abbreviated Z-source inverter) and its 

control methodology for AC, DC-DC, AC-DC, and AC-DC power conversion. The z-source converter uses a single impedance 

network (or a single-impedance circuit) to couple the main circuit to the power supply, thereby providing the unique features 

that can be provided by the power source and power source converters. conventional current, comprising a capacitor and a 

power supply. The inductor can be used. The Z-Source inverter overcomes the conceptual and theoretical barriers and 

limitations of traditional voltage and current transformers and offers a new concept of power conversion. The Z-Source concept 

can be applied to all types of energy conversion. To describe the principle and control, this article is based on an example: a Z 

inverter to convert DC to AC, which is needed in fuel cell applications. 

 

II. HARMONIC STUDY AND COMPARISON OF Z-SOURCE INVERTER WITH TRADITIONAL INVERTERS 

This document presents an impedance inverter for electric drives. The impedance source inverter uses a single line torque with 

one inverter main circuit and one rectifier. By controlling the charging cycle, the Z-source inverter system using MOSFETs 

provides voltage breakdown enforcement capabilities, reduces line harmonics, improves power factor and reliability, and 

extends the voltage range. 

 

III. Z-SOURCE ASYNCHRONOUS DRIVE SYSTEM 

Similar to the conventional ASD system, the main circuit of the ASD Z-Source system consists of three parts: a diode rectifier, a 

DC link and an inverter bridge. The differences are that the DC link circuit is implemented by the source array Z (C1, C2, L1 and 

L2) and that small input capacitors (Ca, Cb and Cc) are connected to the diode rectifier. These changes can easily be integrated 

and implemented by traditional ASD systems. Since the source inverter bridge Z can increase the voltage of the DC capacitor 

(C1 and C2) to a value greater than the average DC value of the rectifier, a desired output voltage is always available, regardless 

of the mains voltage. Using the example of the ASD 230 V system, the voltage of the DC capacitor can be increased to 350 V or 

more to generate a 230 V AC voltage regardless of the mains voltage. Theoretically, the voltage of the DC capacitor can be 

increased to a value higher than the inherent average DC voltage (310-325V for a 230V line) of the rectifier by using zero 

crossing switching states when a higher output voltage Voltage dips are necessary. However, the voltage of the DC capacitor is 

limited in practice by the voltage of the apparatus. 

 

 
Fig2. Main circuit configuration of proposed Z-source inverter ASD system 

 

IV. SIMULATION RESULTS 

The Z-well inverter was invented to solve the problems associated with the conventional power source inverter and the power 

source inverter. The results of simulation of the Z-source inverter for induction motors have proven to be very effective 

compared to the conventional motorized drive converter. 

 

By implementing a new concept, it is possible in the new Z-Source inverter to vary the AC output voltage Vac (0-310) even 

more than the rated voltage of the grid. By performing a Forrier analysis for the AC output, an additional zero State ignition in 

the three phases and even a 210 V AC base voltage component can be generated. 
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In order to confirm the operating principle of the new ASD system, simulations must be performed on a 20 kW three-phase 

induction motor. 

Fig3. Capacitor voltages Vc1, Vc2 
 

 
Fig4 Ac output voltage of the ZSI 

 

 
Fig5 Ir,Is rotor and stator Currents 
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Fig6 Nr speed of the induction motor. 

 

 
Fig7. Electromagnetic torque 

 

V. CONCLUSION: 

This document introduces a new ASD system based on the Z-

Source inverter. The principle of operation and the analysis 

were given. The simulation and the experimental results 

confirmed the functionality and showed the promising 

properties. Summarizing the Z-Source Inverter Waveforms 

The ASD system offers several unique benefits that are 

highly desirable for many ASD applications. The control of 

the three-phase asynchronous motor with ZSI supply with PI 

controller and PID controller is successfully simulated. The 

results of the simulation show that the PID controlled system 

performs better than the PI controller because the PID 

controlled system reduces the rise time, settling time of the 

controlled system and the error. The stationary speed is 

reduced to 3.2 rpm. The contribution of this work is to 

achieve the best dynamics of the ZSIIM control loop. The 

fuzzy logic-based closed-loop system will be simulated in the 

future. 
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