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ABSTRACT
The article studies to develop the application of electric vehicle through battery management system for the
Fuzzy logic controller technique of charge and discharge technique of Lion batteries coupled to the indu. The
maximum power of procedure from one photovoltaic systems of the solar panel is 1 kW with Fuzzy logic
controller to the electric vehicle. The Lithium ion batteries with a BMS used to describe the running position
of the FLC. The FLC can regularize the control input and outputs. The different input variables are the
trapezoidal membership features and the output variables are triangular membership functions. The
development approach of proposed FLC is above all established on the Mamdani inference system with fuzzy
rules. Simulations design of the control strategies were used to implement the FLC. The simulation has
executed in the MATLAB 2020.
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1. INTRODUCTION
The main important part of the electrical energy has
a plays significant role in the regular living of line for
to the fact should be regularly applied for the energy
conversion one form into additional forms of
electrical energy, such as several applications like
heating, induction, lighting, and electric vehicle.
However, there has Lithium ion storage capacity and
confirm to continually the method of changing
additional ways of electrical energy [1-2]. The first
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Neuro Quantology 2022; 20(7):199-206
model of systems convert energy used for putting
away from the electrochemical sources in vitality of
the recognized as the Li ion batteries, which
technique of the chemical compounds as putting
away from media, retaining the chemical reactions
store the electrical energy [3-4]. The greatest
regularly should been used for the chemical
compounds remain different battery. The
disadvantages of the lead acid battery have high
maintenance and low life [5].
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These electric vehicle uses have need of a FLC
system designed for controlling the SOC of the
battery make sure protection with dependability [6].
But the suggest of the FLC by means of valuable
showing the nonlinear performance of battery
condition are charge and discharge and
temperature. The BMS of the manage the battery
with simulated fuzzy to typical multivariable actions
in Li ion battery. Although they are the composed
with the fuzzy logic control methods to be found at
the eﬃcient should be charge for the results. The
FLC be present at some circumstances, should be
involve a better quantity of memory, which be
determined by means of on the wide variety of fuzzy
rules and membership features [9-10]. By ability of
concern the technique of the fuzzy logic controller
[8, 10] used an FLC for the quick charging of Lead
acid batteries, through their consequences of
representing likely the entirely charge in the Lithium
ion battery in respective time period of the 10
minutes with a 6 A current. In the meantime, [11–
13] The recommended the procedure of the fuzzy
logic controller in digital signal processor from
charge the Li- ion batteries, attaining further
eﬃcient with protected in the BMS through the
charging times reaching on or after in 16 minutes
[14] to 4.5 hours [12].
The BMS technology in the procedure for a solar cell
that purposes of the electrical energy produced are
conveyed to Lithium ion battery by resources of
capacity of a boost converter is responsible for
strength towards the induction motor in electric
automobile using capability an additional converter.
Li et al. [14] The Literature survey is used the FLC
that works established by totally from charge and
discharge level of Li on battery, manufacturing
operational standing of Li ion battery, which be
located at once associated with SOC, in knowledge
for overestimating the battery parameter with
producing unnecessary discharge. The recent
Literature survey [15, 16] FLC manipulate the point
of technique of the boost converter for the
applications of the electric vehicle. The proposed
studies on the managing of power in induction
motors used an FLC is used to control the power that
is moved to the battery. The FLC was applied the use
of the MATLAB 2020 software with the operates
based totally on the SOC of battery. In the ability of
scheme in BMS with FLC used for electric vehicle.
The FLC also had been used in control the SOC of
batteries.
eISSN 1303-5150

Chen et al. [18] considered an FLC observers in SOC
of Li ion battery had been control in the electric
vehicle describe the current has been injected or
removed from Li ion battery bank. Sikkabut et al.
[19] obtainable a moderate with the simulation
model of BMS with FLC technique electric vehicle
with dc voltage via makes use of the solar 200
photovoltaic array of 1KW and lithium ion battery
bank of the voltage range between 12V and 100 F
super-capacitors bank. The function of the supercapacitor is used to store the dc voltage. This
proposed analysis find out about of the introduced
the simulation results is attaining 5% differences of
DC voltage due to load differences should be
associated to electrical load. The most important
popular studies have been offered use of the SOC
and control the battery. The FLC method consists of
both inputs and outputs. The FLC Madman interface
system consists of two input variable and five output
variable. The BMS research for the implementing a
proposed FLC technique to control the charging and
discharging of battery. The BMS techniques have
been present about to controller the different states
of functioning in the significances of Lithium ion
battery bank.
To attain this, a common FLC has been intended to
complex the SOC by means of the identical
controller for both states; consequently in allowing
for the maintenance of the DC voltage with a
reduction of the computational problem required
for implementation of new methodologies is
suitable proposed FLC technique for battery. The
BMS method for Coloumb counting method for
identifies the parameters such as voltage and
current [14]. There are different types of controller
are studied such as P, PI, PID and FLC. The FLC
techniques are good controller than other P, PI, and
PID controller. The research article consists of
following steps such as introduction section is
studied in section 1. The proposed method in fuzzy
based BMS technology used for electric vehicle in
Section 2. The simulations results achieved from
proposed method fuzzy logic based BMS using
electric vehicle 3 and the results are discussed in
section 4 and finally, The conclusion is marked in
section.5.
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2. SUPER PROPSED TECHNOLOGY

cycle, differences which be present the combined
fuzzy take action. The output is in the duty cycle

201
Fig.1. Super Proposed Technology if EV
The power train block of EV is shown in Fig.1. The
major components are PV Panel, converter, Li ion
battery, inverter and induction motor. The FLC
technique for BMS technology is referred that solar
panel, electric output is manipulated using fly-back
converter. The PV is used for charging the battery
through Fly-back converter. The importance of
MPPT is continuously getting the input from PV
panel. In this circuit solar panel consist of multiple
arrays that are connected in series. The output of
the converter circuit is given in the input of the
battery. The batteries made up of Li-ion ion
material. The BMS with FLC technique is control the
battery. The battery output is connected to the
inverter and motor. The motor is connected in
electric vehicle.

Fig.2. Structure of the FLC
The proposed structure of the FLC is shown in
Figure.2. This allows procedure of an FLC in order to
keep up the stability of the dissimilar conditions of
process of the FLC. The design of the FLC controller
is control the duty cycle. This fuzzy logic control
system in SOC in the Lithium ion battery charge. The
VIN=1 parallels to the diﬀerence in the middle of V
bus with parallels to dc voltage dissimilarities taking
place in DC voltage. The Duty output adjustable
describes the differences that determination occurs
in the duty cycle, differences which be present the
combined fuzzy take action. The VIN=22 parallels to
the diﬀerence in the middle of V bus with parallels
to dc voltage dissimilarities taking place in DC
voltage. The Duty output adjustable describes the
differences that determination occurs in the duty
eISSN 1303-5150

Fig.3. Schematic structure of the FLC controller
MODES OF OPERATION
The battery management system offered for the
procedures in FLC controllers that operate in every
single of the fundamentals of the electric vehicle.
The proposed BMS technology is used for the
control strategy of battery.
●

Mode I: The BMS scheme has been in charging
mode, though in proposed FLC technique

●

Mode II The effort of the (MPPT) algorithm has
been implemented to control the pulse. [20],

●

Mode III The effort of the MPPT algorithm, even
though the fly-back converter taking energy
from the electric vehicle and give a shot it into
the electric loads associated to the electric
vehicle, The MPPT algorithm and the fly back
converter the directional works as a boost
converter

●

Mode IV The exertion in the fly back converter
is charging of battery through inverter for
adding the energy into the electric vehicle.

Figure.4. Membership functions of different
variables.
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The waveform of membership functions for
different variable are shown in Fig.4. The triangular
and trapezoidal membership functions be present
greatest standard functions in the case of the
demonstration of the circumstance that they have
need of less processer processing measurements is
provided that the sensible results. The proposed of
the FLC had been both variables with membership
functions. The collection of the new rules was
considered further down in determination in normal
of the FLC controller [11- 15], which removes the
error that be existing in the middle of the adaptable
in measured and the number one the measured
value designed for the idea of the position (set
point), allowing for the alterations in the adaptable
restrained.
Amount produced indication FLC one or the other
the fly back converter as soon as it controls in its
buck topology or the MOSFET switch that controls
the fly-back converter purposes in its boost
topology.

PV panel, fly back converter, inverter, resistive load,
FLC and MPPT controller

202
Fig.5.Simulation model of FLC based BMS control.

Figure 6(a) ON condition of charging of battery.

Tables.1. Fuzzy logic Rules

Fig.6. (b) Off condition of charging of battery.

Figure.4. FLC comparison between input and
output variables.
The comparison table of FLC has been shown in the
proposed Table.1. The FLC comparison of
differences variables are shown in Fig.4.
3.

Result and discussion

The Simulation results of fuzzy based BMS electric
vehicle is shown in Fig.5. The important blocks are

eISSN 1303-5150

Battery banking procedure can be charging
procedure and turned off be present has been
shown in Fig 6 (a) and 6 (b). The BMS technology has
been in the expressions the important parameters
of voltage and current. The output power is produce
569Watt is provided to electric load associated to
the bus and 453Watt. The time essential for the
brief response is 2.5seconds. As soon as Lithium ion
battery bank is completely charged, this one is
essential for that power operates in constant
voltage mode and the fly back converter is turned
oﬀ. The performance of output that is added into
the battery for the period of this modification is
demonstrated in Figure 6(b). The responsibility
these alterations of state produce in the
www.neuroquantology.com
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disconcertion of bus voltage (V) 7.9 V, through a
predictable subsequently time is 6 sec

COMPARISON

203

Figure 8 (a) Output Linking of 500W fluorescent
lamps
Figure 7 (a) unidirectional in buck topology

Fig.8.(b) Output interruption of 500W fluorescent
lamps.
Fig.7. (b) unidirectional converter is switched off
The figure.7 (a) and Figure.7 (b) is output of fly back
converter should be turned on and off charge and
discharge of battery. The charge and discharging of
Li-ion battery the most important charge by means
of the continuous current charge is obtainable for
lower than, permitting for the current equal of 8.8
A, all over place in best voltage level of Lithium ion
bank rises in actively up to reaching the 135 V. The
suitable Lithium ion battery bank succeeds the
voltage level; the fuzzy logic control in dissimilarities
to the constant voltage mode, producing a fall in the
current provides Li ion batteries. This is well thought
Lithium ion battery bank be present the fully
charged in minute same type available bank is 500
mA. The simulation results should be sure the
constant current of 8.8 A, Solar capacity as well as
feature of 1kW solar panel with fly- back converter
be mutual to the electric vehicle.
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Figure 8.(a) and Figure 8.(b). The founded
relationship of the different types of the controller
has been analyzed with the different types of
parameter. The relationship of the P controller and
PID controller are considered the several
measurement and different types of the various
performance can be noted The FLC should be the
important PID, PI controller has technologically
advanced by determining the output measurements
for period the state of operation in which the
controller by the fly back converter used the
modifications from the voltage control procedure to
the controller for the Fly back converter through
battery bank is make active. The FLC is developed
the even current signal that is attained starting of
the Lithium ion battery bank, which has straight line
disturbs in a encouraging manner the performance
of the overall system.
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Table 2: The comparison table of PI, PID and FUZZY

3.

Chen Duan, Caisheng Wang, Zongzheng Li,
Jianfei Chen, Shidao Wang, Adrian Snyder and
Chenguang Jiang.: A Solar Power Assisted
Battery Balancing System For Electric Vehicles.
IEEE
Transactions
on
Transportation
Electrification. (4)2. 432 -443 (2018).

4.

Linfeng Zheng; Jianguo Zhu; Guoxiu Wang;
Dylan Dah-Chuan Lu and Tingting He.: Lithiumion Battery Instantaneous Available Power
Prediction
Using
Surface
Lithium
Concentration of Solid Particles in a Simplified
Electrochemical Model. IEEE Transactions on
Power Electronics.(33) 11, 9551 – 9560 (2018).

5.

Dongxu Ouyang, Mingyi Chen, Jiahao Liu,
Ruichao Wei, Jingwen Wengd and Jian Wang,
Investigation of a commercial lithium-ion
battery
under
overcharge/overdischarge
failure conditions. IEEE Transactions on Power
Electronics. (8) 5, 33414-33424 (2018).

6.

RuiXiong, Yongzhi Zhang, Ju Wang, Hongwen
He Simin Peng, and Michael Pecht. Lithium-ion
battery health prognosis based on a real
battery management system used in electric
vehicles.
IEEE Transactions on Power
Electronics. (68) 5, 4110 – 4121 (2019).

7.

EmadHadian,
Hamidrezaakbari,
Mehdi
farzinfar, and Seyedaminsaeed . :Optimal
Allocation of Electric Vehicle Charging Stations
With Adopted Smart Charging/Discharging
Schedule . IEEE Transactions on Industrial
Electronics. (68) 5, 4110 – 4121 (2020).

8.

Matthew T. Lawder, Bharatkumar Suthar, Paul
W. C. Northrop, Sumitava De, C. Michael Hoff,
Olivia Leitermann and Mariesa L. Battery
Energy Storage System (BESS) and Battery
Management System (BMS) for Grid-Scale
Applications. Proceedings of the IEEE, (102) 6,
pp1014 – 1030. (2014).

9.

K. mansiri, S. Sukchai and C. Sirisamphanwong.
Fuzzy Control Algorithm for Battery Storage
and Demand Side Power Management for
Economic Operation of the Smart Grid System
at Naresuan University, Thailand” IEEE
Transactions on Industrial Electronics 2018; (6)
1, 32440 – 32449 (2018).

The comparison table of PI, PID and FUZZY in Table
2. The FLC is best parameter when compared with
PI, PID and FUZZY. The Fuzzy output is rise time 1.1
seconds, settling time 3 seconds, overshoot 80%
and peak time 1.4 seconds.
CONCLUSION
The research concludes with simulation result of the
performance behavior of the in electric vehicle
applications. Simulations results expression can be
considered in the electric loads associated at
fluorescent lamps; with the independent of
determining the actions of the overall system using
the FLC is in applied to storing the system. The
research studies had been designed common
different type of control like P, PI, PID and fuzzy logic
controller of charging of battery. The FLC designed
is control the duty cycle for an electric load of the
panel in 1KW capacity with simulations results. The
result is performance of charge on the Lithium ion
battery in constant voltage charging mode. The
simulation tests are obtainable performance of
fuzzy logic controller for steady through connecting
the interruption of sources and electric load. The
fast response of Li ion battery bank current be
influenced by the balance time of DC voltage, used
for the intention of fuzzy logic controller enables a
soft response in electric vehicle applications.
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