
 

1 
 

IMPLEMENTATION OF Z-SOURCE INVERTER FOR HYBRID 

ELECTRIC VEHICLE APPLICATION 

Dr. Ramani Kannan1, Shankar Prasath J2, Madhavan Srinath S3 

Email: ramani.kannan@utp.edu.my, 

sprasathj@gmail.com, madhavansrinath83@gmail.com 

1 Senior Lecturer, Department of EEE, Universiti Teknologi PETRONAS, Seri Iskandar, Malaysia 
2 UG scholar, Department of EEE, Dr. N.G.P. Institute of Technology Engineering College, 

 Coimbatore, India 
3 UG scholar, Department of EEE, Dr. N.G.P. Institute of Technology Engineering College, 

 Coimbatore, India 

 

I.   INTRODUCTION 

The demand for the electric energy is never 

ending and with this rapid increase in energy 

demand, more generation resources are needed. 

Because of environmental concerns and limited 

fossil fuel resources, the renewable energy sources 

such as: fuel cells, PV and Wind etc., which are 

environmentally clean, are gaining increasing across 

the globe. The output voltage of these renewable 

energy sources has a wide voltage variation range. 

In these situations, an additional dc-dc boost 

converter or step-up transformer is usually needed, 

increasing the system complexity and cost. The ZSI 

is an emerging topology for power electronics 

converters with very interesting properties such as 

buck-boost characteristics and single stage 

conversion. As a result, the ZSI has received a lot of 

attention recently. The special Z-network 

comprising two capacitors and two inductors 

connected to the single-phase bridge allows 

working in buck or boost modes using the ST state. 

The ZSI advantageously utilizes the states to boost 

the dc- link voltage by gating on both the upper and 

lower switches of a phase leg. In addition, a ST 

state caused by electromagnetic interference (EMI) 

noise does not destroy the circuit.  

 

Therefore, a more reliable single stage power 

converter for both buck and boost power conversion 

is obtained. Many PWM control methods have been 

developed and used for the voltage source inverter 

(VSI). The VSI has six active states, when the dc 

voltage is impressed across the load, and two zero 

states when the load terminals are shorted through 

the lower or upper switches. The ZSI has an 

additional zero state, the ST state. How to insert this 

ST state becomes the key point of the PWM control 

methods for the ZSI. The Z-source converter (ZSC) 

uses a unique LC impedance network for coupling  

             II. BLOCK DIAGRAM 

 

 

 

 

 

 

 

Figure 1: Block diagram 

The block Diagram containing Power supply 

unit, Z-source inverter, C2000 Launchpad micro 

controller, single phase AC output. A power supply 

is an electronic device that supplies electric energy 

to an electrical load.  
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The primary function of a power supply is to 

convert one form of electrical energy to another 

and, as a result, power supplies are sometimes 

referred to as electric power converters.  

IV. METHODOLOGY 

PROPOSED SYSTEM: 

The unique feature of the Z-source inverter is 

that the output ac voltage can be any value between 

zero and infinity regardless of the fuel-cell voltage. 

That is, the Z-source inverter is a buck-boost 

inverter that has a wide range of obtainable voltage. 

The traditional V and I-source inverters cannot 

provide such feature. However, the three-phase Z-

source inverter bridge has one extra zero state when 

the load terminals are shorted through both the 

upper and lower devices of any one phase leg, any 

two phase legs, or all three phase legs. This shoot-

through zero state is forbidden in the traditional V-

source inverter, because it would cause a shoot 

through. In every switching cycle, the two non-

shoot through zero are used along with two adjacent 

states to synthesize the desired voltage. When the 

dc voltage is high to generate the desired ac voltage, 

the traditional PWM is used. While dc voltage is not 

enough to directly generate a desired output voltage, 

a modified PWM with shoot-through zero states 

will be used to boost voltage. The buck-boost factor 

is determined by the modulation index and boost 

factor. The boost factor can be controlled by duty 

cycle of the shoot through states of the inverter 

PWM. The available shoot through period is limited 

by the zero-state period that is determined by the 

modulation index. In addition, both the V-source 

converter and the I-source converter have the 

following common problems like, they are either 

boost or a buck converter and cannot be a buck-

boost converter. That is, their obtainable output 

voltage range is limited to either greater or smaller 

than the input voltage. Their main circuits cannot be 

interchangeable. In other words, neither the V-

source converter main circuit can be used for the I-

source the I-source converter, nor vice versa. They 

are vulnerable to EMI noise in terms of reliability. 

This paper will give the solution for above 

mentioned problems. Here by using the Z-source 

inverter, here the C2000 Launchpad micro 

controller is used give the gate pulse to the inverter 

for switching purposes and then the input DC 

voltage will be converted to the AC voltage so that 

the different loads are connected and the output AC 

voltage will be checked. To simplify the controlling 

process could improve the user experience. 

Therefore, objectives were set based on 

Compatibility and Usability needs.  

VIII.CONCLUSION 

  The electronic devices is smaller, therefore 

the efficiency of power supply used in electronic 

devices should be improved from time to time. The 

different switching techniques and switching 

elements were used in single phase inverter also 

considered when inverters become best power 

supply for converting DC power to AC power. To 

overcome the problems of traditional V and I source 

inverter, here the Z-source inverter was designed. 

The Z-source inverter is a new power conversion 

topology with the unique capability of buck and 

boost converter. The SBC switching technique were 

used here to give the gate pulse along with the 

shoot-through state. The shoot-through state is 

allowed and the system reliability is improved and 

the THD losses will be reduced. The Z-source 

inverter can minimize component count, increase 

efficiency and reduced cost. Hence, this paper on-

going mission is to design and hardware 

implementation of Z-source inverter. 
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