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Classification of Vehicles 

ICEV:- Internal Combustion Engine Vehicle

HEV:- Hybrid Electric Vehicle

PHEV:- Plug-In Hybrid Electric Vehicle

REV:- Range Extended Electric Vehicle

BEV:- Battery Electric Vehicle

FEV:- Fuel-Cell Electric Vehicle

Note:- It can be found that the PHEV, the REV, and

the BEV can be directly fed by electricity from the

power grid. These EVs are called GEVs (Gridable EV)

which can be directly plugged into the power grid to

absorb energy as loads or to deliver energy as

resources.
Figure 1. Classification of Véhicle



Classification of Vehicles 

Figure 2. Classification of Vehicle



Types of Energy Sources for EVs

Energy storage systems are the core technology which provides on board electrical 

energy for the electric vehicles (EVs).

Currently four viable energy sources adopted in the EV market.

1. Electrochemical Batteries (Normally called as Batteries)

2. Ultra Capacitors (UCs)

3. Ultra Flywheels (UFs)

4. Fuel Cells 



The batteries are electrochemical devices which store energy during charging

and produce electricity during discharging.

• The UCs are essentially capacitors with ultra high capacitances.

• UCs store and produce electrical energy by electrostatic means.

• The UFs are essentially electric machines spinning at ultrahigh speed.

• UFs stores and produce electric energy by electromechanical means.

• Fuel cells are electrochemical generation devices which directly convert

chemical fuels in to electricity.

• All the above sources can operate in bidirectional mode except fuel cell.

Types of Energy Sources for EVs



Types of Battery used in EVs

Figure 3. Types of Batteries 



Types of Motors used in EVs

Figure 4. Types of Motors  



Closed Loop System
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Figure 4. Closed loop System 



MATLAB Simulation for PMSM Motor 



PID Controller 



Controlled Voltage Source 



Universal Bridge 



PMSM Simulation  

Simscape /Electrical/Specialized Power Systems/Fundamental Blocks/Machine



BLDC  Motor fed by Six step Inverter 



Decoder Block 



Gate Block 



Boost Converter Simulation 

Check the all the voltages  current and speed 

How to change the color and axis properties of waveform 

How to download CLEAR IMAGE  



Thank You !
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