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Abstract—An electric-vehicle battery (EVB) 

or traction battery is a battery used to power the 

propulsion of battery electric vehicles(BEVs). 

Vehicle batteries are usually a secondary 

(rechargeable) battery. Traction batteries are used 

in forklifts, electric golf carts, riding floor 

scrubbers, electric motorcycles, electric cars, trucks, 

vans, and other electric vehicles. Electric-vehicle 

batteries differ from starting, lighting, and 

ignition (SLI) batteries because they are designed to 

give power over sustained periods of time. Deep-

cycle batteries are used instead of SLI batteries for 

these applications. Traction batteries must be 

designed with a high ampere-hour capacity. 

Batteries for electric vehicles are characterized by 

their relatively high power-to-weight ratio, specific 

energy and energy density; smaller, lighter batteries 

reduce the weight of the vehicle and improve its 

performance.  Rechargeable batteries used in 

electric vehicles include lead–acid ("flooded",deep-

cycle, and  VRLA ), NiCd, nickel–metal 

hydride, lithium-ion, Li-ion polymer, and, less 

commonly, zinc–air and molten-salt batteries. This 

paper includes the simulation with respect to the 

lead-acid type battery charging and discharging that 

is  incorporated in an electric vehicle . 
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1. Introduction 

 

An electric vehicle, also called an EV, uses one or 

more electric motors or traction motors for 

propulsion. An electric vehicle may be powered 

through a collector system by electricity from off-

vehicle sources, or may be self-contained with 

a battery, solar panels or an electric generator to 

convert fuel to electricity.EVs include, but are not 

limited to, road and rail vehicles, surface and 

underwater vessels, electric aircraft and electric 

spacecraft. 

 

EVs first came into existence in the mid-19th 

century, when electricity was among the preferred 

methods for motor vehicle propulsion, providing a 

level of comfort and ease of operation that could not 

be achieved by the gasoline cars of the time. 

Modern internal combustion engines have been the 

dominant propulsion method for motor vehicles for 

almost 100 years, but electric power has remained 

commonplace in other vehicle types, such as trains 

and smaller vehicles of all types. 

 

In the 21st century, EVs saw a resurgence due to 

technological developments, and an increased focus 

on renewable energy. A great deal of demand for 

electric vehicles developed and a small core of do-

it-yourself (DIY) engineers began sharing technical 

details for doing electric vehicle 

conversions. Government incentives to increase 

adoptions were introduced, including in the United 

States and the European Union. 

 

Fig.(i) shows the diagram for plug charging of an 

electric vehicle .  

 

Electric Vehicle Charging Station 

 

 

 

Fig.(i):Plug Charging of an EV 

2.  Battery Charging & Discharging 

The circuit shows the characteristics for charging & 

discharging of battery . Here , the SOC 

characteristics shows the charging and discharging  

i.e. if  it increases , then it means that the battery is 

under the charging condition , if the characteristics 

is decreasing , then it means that the battery is 

discharging . Also , this occurs on the terminal 

voltage which is lower than the battery voltage 

meaning ‘battery gets discharged ’. The terminal 

voltage is greater than the battery voltage means , 

battery will get charged . 
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2.1 Battery 

Specifications  for  Battery 

Type Lead-Acid 

Nominal Voltage (V) 12 

Rated Capacity(Ah) 6.5  

Initial state of 

charge(%) 

50 

Battery Response 

Time (s) 

70 

Table.(i): Battery Specifications 

The battery is used as a power source for an electric 

vehicle that is while running , it acts as a generator 

and while on the other hand , when it is charging , it 

acts as a load .In this design , the type of the battery 

used is lead- acid . Its nominal voltage is 100 V  , 

the rated capacity is 6.5 Ah , the initial state of 

charge is 50 % and the battery response time is 70 

seconds .In discharge section , the maximum 

capacity is 6.7708 Ah , the cut-off voltage is 75 V , 

fully charged voltage is 101 V , nominal discharge 

current given is 1.3 A and its internal resistance is 

0.15385 ohms .The capacity at the nominal voltage 

is 2.0168 Ah . The discharge current is set for 50 

Amps . The battery discharge characteristics  is 

shown in fig.(ii)

 

Fig.(ii): Battery Discharge Characteristics 

The resistor with a value of 100 ohms is connected 

in parallel with the battery . The controlled voltage 

source block is connected in parallel with the 

resistance . This block converts the simulink input 

signal into an equivalent voltage source . The 

generated voltage is driven by the input signal of 

the block. In this design , the circuit is initialized 

with a DC that is direct current source type . It has 

the initial amplitude in voltage as 150 V . The 

signal sub-system is connected in series with the 

controlled voltage source block . The signal sub-

system has a signal builder where the group-1 is 

considered as an active group with its name as 

‘Signal-1 ’ and ‘Index-1’ as shown in the fig. (iii) . 
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fig.(iii): Signal – 1 

The signal builder is connected to the output port of 

a sub-system model with port number 1 . The 

battery connects to a bus selector – 1 . It has signals 

in input bus as SOC (%) , current (A) and voltage 

(V) .The selected output signals are voltage (V) , 

SOC (%) and current (A) . The bus selector-1 is 

connected to the scope . The scope shows the output 

graphs for voltage (V) , SOC (%) and current (A) as 

in fig.(iv) .There is a multi-meter provided in the 

circuit that has the available and selected 

measurements of controlled voltage source . This 

multi-meter connects to scope as shown in the 

fig.(iii) . The simulation type is continuous , it starts 

the simulation with initial electrical states from 

blocks & the total simulation time is set for 10 

seconds under normal conditions . The output 

graphs are shown in fig.(vi) . 

2.2 Charging & Discharging 

In scope ,  0 to 4 seconds represent the battery 

charging , 4 to 6 seconds provides the ‘battery 

discharging’ & 6 to 10 seconds represents the 

‘battery charging’ . The SOC characteristics shows 

the ‘charging & discharging’ . The battery current is 

negative means ‘charging’ & the current positive 

means ‘discharging’ .  

 

Fig.(iv): Simulink model circuit for battery charging 

& discharging  

 

Fig.(v): Sub-system model 
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Fig.(vi): Output Graphs 

3.Observations 

 

As we can observe in the output graphs , the current 

is linearly rising between 0 to 4 seconds , then it is 

linearly dipped from 4 to 6 seconds  & it is again 

linearly increasing from 6 to 10 seconds . 

 

4.Results  

 

The simulation model provides the output graphs 

for the input voltage in volts , SOC in percentage & 

current in Amperes. When the battery current is 

negative , it means that it is ‘charging’ &when the 

battery current is positive , then it means it is  

‘discharging’ .  

 

5. Conclusions 

 

From , all these three graphs , we can analyse the 

battery condition that whether it is charging or 

discharging .  
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