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Abstract:

This paper describes the simulation of a solar energy based MPPT battery charging. P&O algorithm is used to
operate the circuit MPPT irrespective of the present humidity, temperature and irradiance conditions of the
PV panel. The battery is used to store the solar power so as to get energy required DC-DC converter can be
used for e-bike. In this paper, focuses primarily on a new form of solar based battery charging used in e-bike,
concluding that it has potential as a sustainable mode of transport in urban areas and towns, potentially
replacing traditional means of transport. The batteries to be charged use a largely renewable energy source,
such as solar power. This paper also describes the charging station used for Electric vehicle charging. Thus,
the designed station is intended to make use of wind and thermal power, while retaining the connection
with electrical grid.
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INTRODUCTION

The availability of fossil fuels such as coal, natural
gas and oil is restricted in several reports. The
effect of fossil fuel energy on global climate
change is limited. Energy demand is that as global
propulsion and economic growth in many
developing countries as well as developed
countries are growing. In comparison to fossil
fuels, alternative energies or renewable energy
should be deliberately pursued sooner rather than
later. The E-bike is a battery-operated motorcycle
that is very economical with low maintenance
costs and less emissions. E-bikes are an appealing
alternative both to conventional motorcycles and
standard vehicles, offering an environmentally
safe, enjoyable, efficient and easy way to ride. E-
bikes are powered with the aid of a battery that is
attached to an electric motor. Renewable energy
such as solar will provide a long-term response to
climate change and mitigate it. It causes
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environmental pollution and impacts human life.
This type of problem is reduced by using solar
power based battery charging used in E-Bike.
Some of the best strategies for reducing
environmental harm caused by CO2 emissions are
solar energy based MPPT battery charging.
The benefits of solar energy based battery
charging.
e Provide renewable energy to cut CO2
emissions.
Fuel is not required.
Low maintenance and noiseless.

“Solar grids in many countries are contributing
to a major part of the total power generation. Due
to the unavailability at night the concept of
storing energy came into being. Hence battery
charging algorithms were produced to accomplish
the availability of energy in the absence of sun
shine. Maximum power point tracking algorithms
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were produced in order to draw all available
power from a solar source like PV panel. . In this
paper the simulation results of a solar power
battery charger are illustrated. The design
composes of a PV panel which is connected to a
DC-DC converter. A Lead-Acid battery s
connected at the output of the converter. A
controller controls the duty cycle of the converter
and takes the voltage and current of PV panel as
input. Inside the controller Perturb & Observe
algorithm is implemented that adjusts the duty
cycle in order to attain maximum power point on
the basis of voltage and current of PV panel.

MODELING OF SYSTEM AND COMPONENTS

DC.DC

There are several studies focusing on the charging
infrastructure of EVs, which generally focus on
digital chargers, DC charging stations and chargers
that are compatible with smart grids. The focus
point of the designed station is the DC charging
concept, which works within the limits of Level 2
DC Charging Standards. The designed system is
basically a fast charging station, which makes it
preferable to be wused in public places or
workplaces. Additionally, the ability of the system
to charge the EVs from RES makes it also
preferable for residential areas”.

P&OMEET
Covirdler

Fig.1.Block diagram of proposed system

“The system consists of a photovoltaic panel
whose output is connected to the DC- DC
converter. The converter has a charge controller
block and then a lead acid battery at the output as
load. The organizational block diagram is
consisting of solar panel, a DC-DC converter, an
MPPT controller, a battery charger and a load
converter. Solar panel from voltage and current
input to the MPPT controller initially. According to
The MPPT algorithm used to track the solar
panel's maximum power point, these values can
then continue. The MPPT block yield is utilized as
a DC-DC converter input, which can be a voltage
boundary or an obligation cycle. The DC-DC
Converter assists with keeping up the full
PowerPoint working voltage. A boost converter is
used to increase the overall PowerPoint operating
voltage between a solar panel and a load, the DC-
DC power converter is linked”.
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A. PV Module

“250 watts module is used. In a series and parallel
configuration, modules are connected to form an
array of desired high voltage and high current.
Using a single diode equivalent circuit, the PV
module is mathematically modelled. The effect of
solar irradiation allows the temperature to raise
the voltage during the construction of the PV
array. PV Module. PV module, to raise voltage.this
module consist of photo current,diode,parallel
resistor representing leakage current and series
defining the internal resistance to current flow in
the Fig.2.It is a device that is based upon the
photovoltaic effect i.e.generates electric voltage
and current on exposure to light.Light can be
artificial or sunlight. PV panels comprise of many
solar cells as building blocks. It is basically a
current source and its voltage varies with respect
to the load”.
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Fig.2: V-l characteristics of PV

“The graph shows the |-V curve of a solar
panel. ISC is the maximum current that is
obtained by joining the output terminals of the PV
panel. It is also known as short circuit current.
VOC is the maximum voltage across the panel that
is obtained by open output terminals. It is also
known as open circuit voltage. I-V curve shows

the power given by the panel at specific voltage
and current. To get the maximum power the
panel must be operated at the knee pointin the
MATLAB simulation the panel is of 250W. The
intensity of light is constant in simulation that is
1000 W/m3. The temperature is also constant
that is 25deg.c”.

The mathematical modeling of the PV array can be given as:

Solar cell current, = [Isc +K(T-298)]*Ir/1000
Maximum power = Vmp* Imp

=30.9*8.1

=250 watt

(1)
()

Tablel: PV module specification

PV Module parameter

Values

PV Module(Pmax)

250 watts

Voc

36.6V

Isc

8.63A

No. of parallel PV cell

6

No. of series PV cell

10

Voltage at maximum power (Vmp)

30.9V

Current at maximum power (Imp) 8.1A

B. DC-DC Boost converter

The boost converter is a power transfer medium for the absorption and injection of energy from the solar

panel to the DC link.the circuit component of the boost converter consist of inductor,|IGBT,diode, and

capacitor which acts We have Vmp = 30.9V and Imp = 8.1A. As we know that Putting values of Vmp and Vo =
23.31v, in above equation and then calculating for D,

we get D =0.43

D=1——=0.4
0.75

(3)

For the calculation of inductance L of converter following expression is used

Al = = =6.64A

Calculating load current following expression can be used

I, = = =18.83A
Calculate load resistance
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(4)

(5)
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Vo
R; = —=3.50/m
Io
Following expression for calculation of capacitance C,
_ loxD
- fs*AVo

C. MPPT

“MPPT stands for maximum power point
tracking. The |-V curve of a solar panel shows a
nonlinear distribution of power. It forms different
knee points and distribution for different sunlight
conditions. So the goal of MPPT is to track the
maximum power point or knee point in changing
sun conditions. To understand the working of
MPPT, car transmission is a classic example. In car
transmission system, for the particular engine
speed if the gears are not properly tuned then the
speed or wheel system of the car does not
produce the maximum frequency or wheel speed.
In the car transmission, the two main parameters
are torque and speed. There is high torque at low
speed and vice versa. MPPT in the same way
tracks the matching between panel and load
(battery in this case). Here the two main
parameters are voltage and current that are
analogous to speed and toque in car transmission
system. So for high voltage, current is low and
vice versa. MPPT tracks the voltage and current in
order to draw maximum available power from the
panel. There are mainly two types of solar charge
controllers; MPPT and the other one is PWM
charge controller. MPPT is selected because of the
following reasons. MPPT charge controllers are
best suited and more efficient for high power
systems and they have greater current capacity.
For low temperature conditions MPPT produces
high value of Vmpp It is simple to implement and
cost optimized. It is easy to implement in terms of

(6)

(7)

complexity and has an easy Simulink design with
enough tracking speed and affordable oscillations
at the output”.

BATTERY CHARGING ALGORITHM

“Electric vehicle use rechargeable batteries
.battery system use lithium ion type battery.
Depending on the kind of use the life of a battery
pack varies. In the present case our battery is a
Lead-Acid battery which is connected at the
output of DC-DC converter. It has low energy to
weight ratio and low energy to volume ratio. It is
capable of supplying high currents in surge
conception and is widely used in starters of
vehicles. It is also inexpensive. There are many
algorithms to charge these batteries like constant
current charging, burp charging, pulsed charging,
float charging etc. In this paper, constant voltage
method is used. It is a simple charging method
that is based upon regulating the voltage across
the terminals of battery to a constant value. The
battery draws the current according to its level
and voltage. Now PV panel is a current source but
its current varies according to the environmental
conditions i.e. temperature and sun irradiance.
The voltage of the panel is fluctuating because of
varying insolation. In the proposed design it is
regulated by the controller such that the
controller adjusts the duty cycle in such a way
that the voltage at output of converter remains
almost constant”.

Table2: Battery Pack specification

Battery type

Lead acid

Nominal voltage(V)

48V

Rated capacity (Ah)

39Ah

Initial state of
charge(%)

30%
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Battery charging 55.4v
Constant voltage
Charging time 37 Min.
. Maximum distance per 38km
. recharge(km)
.
Iv.
V.
VL.
VL.
Viil.
P&O ALGORITHM battery voltages when the MPPT charging

For tracking the MPPT, the P&O process is used.
In this technique, the energy variation of the PV
module is caused by a minor disturbance.
Intermittently, the PV yield power is estimated
and contrasted and the past force. A similar cycle
proceeds if the yield power increments, in any
case, the unsettling influence is turned around. In
this calculation, the PV module voltage is upset.
The voltage of the PV module is expanded or
diminished to check if the force is expanded or
diminished. This implies the working purpose of
the PV module is on the left of the MPPT when an
expansion in voltage prompts an increment in
force. Further interruption against the option to
hit MPPT is thus important. On the other hand, if
an expansion in voltage prompts a lessening in
force, this implies that the PV module's working
point is on the privilege of the MPPT, and along
these lines, more aggravation to one side is
needed to arrive at the MPPT. For the charge
controller, the flow chart of the adopted P&O
algorithm is given in Fig. 8. It tests the PV and
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regulator is associated between the PV module
and the battery. It chooses whether the battery is
wholly energized or not, subsequent to figuring
the battery voltage. At the point when the battery
is wholly energized (12.6 V at the battery
terminal), charging stops to try not to cheat the
battery. In the event that the battery isn't wholly
energized, it begins charging by actuating the
DC/DC converter. The microcontroller will at that
point compute the current force Pnew at the yield
by estimating the voltage and current, and
contrast this determined force with the past
estimated power Pold. On the off chance that
Pnew is more noteworthy than Pold, the PWM
obligation cycle is expanded to remove most
extreme force from the PV board.The duty cycle is
shortened if Pnew is lower than Pold to ensure
that the machine goes back to the previous
maximum capacity. This MPPT algorithm is quick
and easy to implement, with high accuracy and
low cost.
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Fig.3 P&O Algorithm flowchart

DESIGN OF CHARGING STATION OF EV

“Electric vehicle charging station is composed by
the following elements: Wind farm of 4.5mw, PV
Farm of 4mv, Diesel Generator of 15mw, V2G of
4dmw. Residential Load is of 10mw and PF
0.15.Dyn11 connection manner is used in the
distribution transformer, which can prevent the
three times and integer multiples of three times
harmonics flow into the utility grid. Under the
three-phase balance condition, only the voltage
and current of phase-a are analyzed in this paper,
and the conclusion of the other two phases will be
the same. The output Load of Diesel, Wind and
Solar power is shown in figure 9”.
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SIMULATION DIAGRAM

PV cells are the source of power The battery is
charged genuinely from the PV cells during the
time when the power is adequate and gets feed
among DC to DC converter and this uploads the
battery charge evidently.Solar power connected
battery used in E-bike model is designed and
simulated using matlab/Simulink.simulink model
shown in Fig.4 and obtained the corresponding
voltage, current, SOC waveform. The MPPT
battery charge controller for the standalone
photovoltaic system model has been simulated
successfully in MATLAB/Simulink environment for
performance analysis.
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Fig.4 Simulation diagram of solar E-bike charging system
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SIMULATION RESULT

“The simulation result it is clear that panel is operating at maximum power and charging the battery. State
of charge of battery is continuously increasing showing in fig.6.that battery is charging. solar panel
simulation result of V-I characteristics ,varying irradiance shown in figure 6”.
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Fig.5 |-V characteristics, varying irradiance at constant temperature
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CONCLUSION

“A detail circuitry modeling of a Solar PV MPPT
battery charge model in Simulink is presented.
The MPPT P&O tracking algorithm, boost
converter circuit and charge controller are clearly
explained. The MPPT battery charge controller is

capable to charge a 48 V lead-acid battery 1
through tracking the maximum power from the
PV array power source and regulate the charging. 2
The Simulink model of solar power based battery
is presented MPPT algorithms are much effective 3
in case of solar panel to extract the maximum
power out of the panel. It is a reliable method for 4

charging lead acid. This paper shows the best
method of utilizing the solar energy for battery
this battery used in EV. The purpose of the paper
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performance

i.e. the development of an effective and
optimized system has been achieved”.
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