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Abstract:-The paper depicts about the photovoltaic actuated
induction motor for driving electric vehicle, helps in improving
the efficiency of electric vehicles, the advance “power electronic
interface” is used. System efficiency and reliability are improved
by this proposed idea, and current or voltage ripple can be
effectively reduced. Using this proposed model reduces the
component’s dimensions (active and passive), thus reducing costs
and this technology reducing stress on switching devices. The
designing and analysis of proposed model is done by using
MATLAB / Simulink.

II. DESIGNING OF BEV
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I. INTRODUCTION
Automakers are turning to pollution-free electrical
running vehicle technology due to drastic change in the
climate. With several advancement in battery/cell
technologies with “power electronics interface” (PEI) and
control strategy, these battery running by electric vehicles
(BEV) can replace IC engines. BEV is called a zeroemission vehicle because energy consumption is unstable
and local emissions are zero, which thereby reduce the
dependence on energy[1], [2]. However, there exists
limitations in BEV which includes cruising range, charging
time, battery replacement throughout life, reliance in power
electronics equipment, and ultimately high initial cost.
The main components used in EV vehicle systems are
motors, power supplies, controllers, chargers, and
drivetrains. So far, most EV systems are developed using
DC. However, due to shortcomings of DC machines, EV
developers have different types of AC Machine. Induction
motors require less maintenance and are less expensive and
simple. Therefore, it attracts EV system developers[3]–[5].
Figure 1 illustrates the Schematic of battery vehicle and
figure 2 represents the controlling scheme of BEV.

Fig.2 Controlling Scheme of BEV
A.

DC-DC Boost Converter

Boost Converters operates in charge or discharge mode
relies on switching and controls the switching action of the
switch. The boost circuit contains inductor, a high-frequency
switch MOSFET, a diode, and a filter across the load.
converter boosts the voltage and provides it to controller.
The relationship between load voltage and power supply
voltage is given as-

Fig.1 Electric Vehicle
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Fig.3 Dq equivalent model of induction motor with
synchronous reference frame.

Fig.2 circuit diagram along operating phases of boost
converter
B.

Controlled Scheme of Induction Motor

In the paper, control technology of IM is proposed. The
most popularadvancement is based on vector control
technology used by automotive applications. In this case, the
Controlled torque has been extended to transients, allowing
better dynamic performance. In this paper of EV
applications, proposal of DTC application has been done
due to its simplicity [6]. No speed or position encoding is
involved in DTC and only measures current to estimate flux
and torque. Reference speed is taken as input to the DC
motor. This reference speed is applied directly to the vehicle
pedal. In this model the PIC controller operates in closed
loop structure to regulate motor speed and reduce “steady
state error”. The error signal is being generated in closed
loop system by analysing the actual speed of motor. At the
reference speed,due to the variance in the actual speed and
the targeted speed, the amplitude and polarity of Error signal
gets changed.
C.

This paper uses a 3-phase IM dq model with a
synchronous reference frame for dynamic analysis. As
depicted in Figure 3, the dq model considers the core loss
and referred as the core resistance Rf [5]-[8]
The rotor and stator voltage equation for the synchronous
frame of reference is written as-

Modeling Electric Motor

IM is the best choice for EV systems in the automobile
industry due to its robustness, reliability and cheap cost.
Induction motor stator current is separated into magnetic
fluxes and torque using field-oriented control (FOC),
providing independent commands for motor torque to
operate accurately. This control is a “separately excited DC
motor” [7]–[9]. The main purpose of IFOC is to separate
completely the direct and quadrature currents. In other
words, a slight variation in torque changes the orthogonal
current, and slight change in DC current affects magnitude
of the flux linkage. This requires the IM dq proposed model
in the reference frame that is synchronous in nature to
implement the FOC concept.
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IV. CONCLUSION
The complete model of PV actuated induction motor for
driving electric vehicle is given is designed in a MATLAB
based platform. From the above results, it is concluded that
induction motor receives surplus power for driving vehicle
at different loading condition. Thus, the model involves a
successful practical implementation.
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Fig.6 IM speed plot
In the proposed system, fig.4 shows plot of the removal of
solar energy incident on the module. Fig.5 shows the output
of dc converter. The MPPT based dc converter voltage is
obtained after extracting the maximum value of power from
MPPT and fig.6 shows the plot of speed of IM. The IM
speed based on the solar irradiation incidented on the
photovoltaic module. The above results are gathered after
modeling of PV module, induction motor in a MATLAB
software.
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