
 

ISSN : 2581-7175                                     ©IJSRED:All Rights are Reserved                                      Page 278 

 

International Journal of Scientific Research and Engineering Development-– Volume 2 Issue 1, Jan-Feb 2019       

                                      Available at www.ijsred.com 

 

Bidirectional Isolated DC-DC Converter for Hybrid 

Electric Vehicle Charging 

 M.Siva Ramkumar1 ,Dr.A.Amudha2 ,M.Sivaram Krishnan3 ,D.Kavitha4, S.Sriragavi5 

 
1Asst Prof. Department of EEE, Karpagam Academy of Higher Education, India 

2Prof&Head. Department of EEE, Karpagam Academy of Higher Education, India  
3Asst Prof. Department of EEE, Karpagam College of Engineering, India 

4Asst Prof. Department of EIE, SNS College of Technology, India 
5Asst Prof. Department of EEE, Sri Krishna College of Technology, India 

----------------------------------------************************---------------------------------------

Abstract:  

The energy storage is very important for electric vehicles.  DC – DC converter is very important 
between a supply and the energy storage. When a Battery connected with a electric vehicle, a Bidirectional 
DC-DC converter is required.  The power flow will be from both the side, i.e.  Power flow from battery to 
Electric vehicle and vice versa. At once, source acting as load and load acting as source. So for protection 
purpose, Battery should be prevented when it act as load. In order to protect it, we are in need of a Isolated 
DC DC converter in between Electric Vehicle to battery. In this work, a DC DC converter is proposed for 
HPEV is done with fuel cell energy system.  

 

Keywords: HPEV- Hybrid Plug-in Electric Vehicle, HEV- hybrid Electric Vehicle, Isolated DC-DC  
Converter. 
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1. INTRODUCTION  

A power control technique is expected to control the 
stream of energy and to keep up satisfactory stores of 
vitality in the capacity gadgets. Despite the fact that 
this is an additional many-sided quality that isn't 
found in ordinary vehicles, it enables the parts to 
cooperate in an ideal way to accomplish various 
outline targets, for example, high mileage and low 
discharges while keeping up or enhancing execution, 
for example, increasing speed, extend, commotion, 
noiseless activity, and so forth. The control procedure 
unites the segments as a framework and gives the 
knowledge that influences the parts to cooperate 
through mechanical and electrical control. 
Mechanical control incorporates grip control, throttle 
control, and different controls actuated mechanically 
by the driver from the auto's inside. Electrical control 
will undoubtedly be the prevailing methods for 
actualizing control methodologies.  

This will be done through programming 
programs running on microchips that at that point 
initiate transfers and other electromechanical systems 
to play out the coveted capacities. These registering 
systems will have different information inputs 
estimated on the ebb and flow condition of the 
vehicle, (for example, segment temperatures, battery 
voltage, ebb and flow, and condition of charge) and 
in addition the standard wanted reaction asked for by 
the driver, (for example, braking and speeding up). 
This is all because of the expanded utilization of on-
board PCs in present and future vehicles. One 
fundamental part for the control of energy is a DC-
DC converter. 

2.  HYBRID PULG-IN ELECTRIC VEHICLE 

With propelling battery innovations, it is 
inspiring conceivable to charge vehicle batteries at 
higher power levels. In this manner, at present, off-
board quick charging arrangements are offered to 
facilitate the charging procedure. At these charging 
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stations, air conditioning voltage is changed over into 
dc off the vehicle, and the vehicle is dc coupled to the 
charging station. Right now, there are a few off-board 
quick charging-stations coupling models, for 
example, CHAdeMO and consolidated charging 
frameworks. The measures bolster up to a dc 
charging of 50 kW voltages going in the vicinity of 
100 and 600 V with a specific end goal to meet 
distinctive dc battery voltage levels. Unidirectional or 
bidirectional topologies can be utilized as a part of 
off-board charging power electronic circuits. Front-
end ac– dc converter topologies incorporate diode-
connect rectifiers, three-stage dynamic buck/help 
rectifiers, Matrix rectifiers, and Vienna rectifiers. The 
unidirectional topologies just transmit control from 
an utility to a vehicle battery and work with right 
around a solidarity input control factor. The 
bidirectional power exchange by and large stands for 
the two-route exchange of dynamic power between 
the charger and the framework. Contrasted and 
bidirectional charging, unidirectional charging 
requires less equipment and easier specialized 
strategies, and it shields the battery from corruption. 
Be that as it may, sooner rather than later, 
bidirectional chargers may be additionally utilized as 
a part of PEVs once the benefits of vehicle to 
network (V2G) applications are illustrated. It is 
conceivable to join in excess of one activity mode in 
a charger by enabling the ability to stream 
bidirectional. The general term of sending dynamic 
power from a vehicle to a network is called V2G. 

 

 

 

 

 
Figure 1 Schematic diagram of V2G technology 

 

A. Types of vehicle charging equipment 

 

                       Charging your PEV requires 
connecting to electric vehicle supply gear (EVSE). 
EVs must be charged routinely, and charging PHEVs 
frequently limits the measure of gas they devour. 
Regardless of whether freely accessible or introduced 
in your home, there are different sorts of charging 
framework. One essential variety is the manner by 
which rapidly they can charge a vehicle. EVSE is the 
hardware used to convey electrical vitality from a 

power source to a PEV. EVSE speaks with the PEV 
to guarantee that it supplies a suitable and safe stream 
of power.  EVSE for PEVs is grouped into a few 
classes by the most extreme measure of energy gave 
to the battery. Two composes - Level 1 and Level 2. 
It gives rotating current (AC) power to the vehicle, 
with the vehicle's locally available gear changing 
over AC to the immediate current (DC) expected to 
charge the batteries. The other kind DC quick 
charging gives DC power specifically to the vehicle. 
Charging times run from under 30 minutes to 20 
hours or more in light of the kind of EVSE, and also 
the sort of battery, how exhausted it is, and its vitality 
limit. EVs regularly have more battery limit than 
PHEVs, so charging a completely drained EV takes 
longer than charging a completely exhausted PHEV. 
 
B Benefits of HPEV 

  
                      PEVs can diminish your fuel costs 
drastically. Since they depend in entire or part on 
electric power, their efficiency is estimated uniquely 
in contrast to that of ordinary vehicles. You may see 
it expressed as miles per gallon of gas equivalent 
(mpge). Or then again it might be separated by 
kilowatt-hours (kWh) per mile or per 100 miles for 
EVs and the electric method of PHEVs, and miles per 
gallon (mpg) for the ICE method of PHEVs. 
Contingent upon how they are driven, the present 
EVs (or PHEVs in electric mode) can surpass 100 
mpge. However mileage is expressed, you can look at 
data and figure out the noteworthy cost and 
discharges reserve funds of these advancements.  
 
 High productivity means low fuel cost. In electric 
mode, charging most PEVs costs just 3 to 6 pennies 
for every mile. Interestingly, fuelling a gas auto that 
has a mileage of 25 mpg costs around 1 pennies for 
every mile. In the event that you drive 12,000 miles 
for each year, you could spare $650 to $1,000 in 
yearly fuel costs by driving taking all things together 
electric mode as opposed to driving a customary gas 
auto. In the event that your utility offers bring down 
electric rates for PEV proprietors or for power amid 
off-top circumstances, you might have the capacity to 
diminish your power costs considerably further.  
 
  The old "service station" idea likewise will 
remain a choice—with an electric turn. Open quick 
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charging stations are ending up more broadly 
accessible, which can support a legitimately prepared 
PEV's battery in under 30 minutes. Obviously, if 
your vehicle is a PHEV, you can fuel with gas (or 
perhaps different energizes later on) when essential at 
any service station. PEVs can help keep your town 
and your reality clean. There are two general 
classifications of vehicle outflows: direct and life 
cycle. Coordinate outflows are transmitted through 
the tailpipe, through dissipation from the fuel 
framework, and amid the fuelling procedure. 
Coordinate emanations incorporate exhaust cloud 
shaping toxins, for example, nitrogen oxides, 
different contaminations hurtful to human wellbeing 
and ozone harming substances (GHGs), basically 
carbon dioxide.  
 
III. FUEL CELL 

 
 The improvements prompting an operational 
energy component can be followed back to the mid 
1801's with Sir William Grove perceived as the 
pioneer in 1839. All through the rest of the century, 
researchers endeavoured to create power modules 
utilizing different fills and electrolytes. Additionally 
work in the principal half of the twentieth century 
filled in as the establishment for frameworks in the 
long run utilized as a part of the Gemini and Apollo 
space flights. Proton trade layer power modules were 
first utilized by NASA in the 1960's as a feature of 
the Gemini space program, and were utilized on 
seven missions. Those energy units utilized 
unadulterated oxygen and hydrogen as the reactant 
gases and were little scale, costly and not financially 
practical. NASA's between est pushed facilitate 
advancement, as did the vitality emergency in 1973. 
From that point forward, power module inquire about 
has proceeded with unabated and energy units have 
been utilized effectively in a wide assortment of 
utilizations. 
 
In an energy unit, the fuel and the oxidant gases 
themselves contain the anode and cathode separately. 
Along these lines, the physical structure of an energy 
component is one where the gases are guided through 
stream channels to either side of the electrolyte. The 
electrolyte is the recognizing highlight between 
various kinds of power modules. Distinctive 
electrolytes direct extraordinary particular particles. 

Electrolytes can be fluid or strong; some work at high 
temperature, and some at low temperature. Low-
temperature energy units have a tendency to require a 
honourable metal impetus, ordinarily platinum, to 
support the anode responses while high-temperature 
power modules don't. Most power modules 
appropriate for car applications utilize a low 
temperature strong electrolyte that behaviours 
hydrogen particles as appeared in figure 2. 
 

 

 

 

 

 

 

Figure : 2  Fuel cell operation 

 

IV. ISOLATING CONVERTER 

A. Flyback converter 

The fundamental circuit for a fly back write converter 
is appeared in figure 3 In numerous ways it works 
like the buck-support converter, yet utilizing a 
transformer to store the vitality rather than a solitary 
inductor. When MOSFET Q1 is exchanged on, 
current streams from the source through essential 
winding L1 and vitality is put away in the 
transformer's attractive field. At that point when Q1 
is killed, the transformer tries to keep up the present 
course through L1 by all of a sudden switching the 
voltage crosswise over it creating a fly back beat of 
back-EMF.Q1 is had a high breakdown voltage, 
though, so present just can.t be kept up in the 
essential circuit. But since of transformer activity a 
much higher fly back beat is actuated in optional 
twisting L2.And here diode D1 can lead amid the 
pulse, delivering current to the heap and reviving 
channel capacitor C1 (which gives stack current 
between pulses).So the fly back converter again has 
two unmistakable stages in its exchanging cycle. 
Amid the principal stage Q1 behaviours and vitality 
is put away in the transformer core via the essential 
winding L1. At that point in the second stage when 
Q1 is killed, the put away vitality is moved into the 
heap and C1 through auxiliary winding L2.  
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The proportion amongst yield and info voltage of a 
flyback converter isn't just a question of the turns 
proportion amongst L2 and L1, in light of the fact 
that the back-EMF voltage in the two windings is 
controlled by the measure of vitality put away in the 
attractive field, and consequently relies upon the 
winding inductance, the period of time that Q1 is 
turned on, etc. However the proportion amongst L2 
and L1 surely assumes a vital part, and most flyback 
converters have a genuinely high swings proportion 
to permit a high voltage advance up ratio. Because of 

the way the flyback converter works, the attractive 
motion in its transformer centre never switches in 
extremity. Subsequently the centre should be 
genuinely vast for a given power level, to maintain a 
strategic distance from attractive immersion. In light 
of this flyback converters have a tendency to be 
utilized for moderately low power applications like 
creating high voltages for protection analyser’s, 
Geiger counter tubes, cathode beam tube and 
comparative gadgets drawing generally low current.  

 

 

 

 

 

 

                                     

 

 

 

Figure 3 Flyback converter 

 

V. PROPOSED SYSTEM  

 

 

 

 
 

 

 

 

                           

 

Figure 4   Block diagram of proposed system 

Figure 4  shows the block diagram of  hybrid plug-in electric vehicle charging station with bidirectional 
isolated DC-DC converter. This charging system is fed by fuel cell energy system which is one of the 
renewable energy sources 
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Figure 5 Simulation diagram of fuel cell 

 

 

 

 

 

 

 

 

 

 

 

Figure 6 Overall system simulations 

 

VI. RESULTS 

The behaviour of the complete system of the 
proposed Hybrid plug-in electric vehicle charging 
station with bidirectional DC-DC converter which is 
charged by the fuel cell energy system is discussed 
with the simulation results. The direct output 
voltage of the fuel cell is shown in figure 4 which is 
20V DC. The output of the fuel cell after 

bidirectional isolated DC-DC converter is shown in 
figure 9 which is nearly 600V DC. 
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