NOVATEUR PUBLICATIONS

International Journal Of Research Publications In Engineering And Technology [IJRPET]
ISSN: 2454-7875

VOLUME 2, ISSUE 7, July -2016

APPLICATIONS OF MULTI BOOST AND FULL BRIDGE CONVERTERS FOR SUPER

CAPACITORS AND BATTERY POWER MANAGEMENT FOR ECCE HYBRID VEHICLE
MRS. SHUBHANGI A. JOSHI
Asst Prof E&TC, MMCOE, Karvenagar, Pune
SNEHAL ]. KOPARDE
Asst. Prof. E&TC, MMCOE, Karvenagar, Pune
NIRANJAN S. KULKARNI
Asst. Prof E&TC, SITS Narhe, Pune

ABSTRACT: Following are the two di opologies are proposed
This paper presents Methodology based on for ECCE Hybrid vehic odel.

super capacitors and battery power management for

applications of the ECCE Hybrid Vehicle using the

principle of multi boost and full bridge rectifiers. In .« DC/AC ACDC
collaboration with the Electrical and Electronics CONVERTERS CONVERTER
Research center in Belfort (CREEBEL) and French SUPER CAPACITORS TR TR ER DCLINK
innovators ECCE for Hybrid vehicle system was 135V-270V bR AL

developed as an experiment at L2ES Laboratory. An Fiolce 1.1: First propose%del
experiment ECCE for the Hybrid Vehicle incorporates .

the dc motors coupled with the alternator with the

rated voltage of 540V. Energy source to the system is 1 3 i
- - e DCIDC I)S;'-,LINI\-
by u-smg two super cap?lators .baimk, each b ( CONVERTERS 437V-GOAN
consists of the 108 cells with provision of ma;
voltage of 270V.To embarked the be ?;—'_?ER (%AF’AC ITORS
35V-270V

management topology for the Hybrid
application, author proposed the multi boost and
bridge converter topologies for it. In
two converter topologies
experimental and the simulat

FiguﬂZ: Second proposed model

TOPOLOGIES AND MODELING:

ONVERTER AND MULTI BOOST:

boost converter topology proposed in this paper.
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increase in the pro of pollution by exploiting the

electric vehicle or hyb es. But till date Hybrid 1 I :«;g
vehicles not turn into exact replacement for the fuel —A—=SC| Ve — |2
operated vehicles as battery weight and cost problems Q :
were not solved. During transient states, conditions are a : :
more severe in case of batteries as unable to provide ’-‘g" T
regulated energy and power supply. A promising ' r— § :
solution to these severe problems is nothing but the 4=SC|Vsen | &
super capacitors and good battery power management 7 [Cn -

“ ¢

[10]. In hybrid vehicle, to ensure a good battery power
management among various topologies, the multi boost
and multi full bridge converters topology is proposed.

Figure 1.3: Topology for the Multi boost converter
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LLING FOR THE MULTI FULL BRIDGE

Following is the generalized model for the multi
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Planar
transformer

Figure 1.4: Topology for the Multi full bridge converter

Following are the equations derived from the
topologies specified above [3]. In following equations
(al) and (n) are the duty cycle and parallel input
converter number respectively.

| d

Lnlﬁﬂlm}:vm_ullvlﬂil
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I Vi =Py + P+ 4P

b2 1) = Vi - Vi,

L =T, +k-1;

In above topolo
and A indu

nces are give

d
=3.
Vv, =A-Sd)

' cerrer s eneeneene€quation (2)

The average model of converter has a nonlinear
behavior. It crosses between control variable (al) and
the parameter Vbus1.

The control of the model can be disturbed by
Vbus1, Vscl, Vsc2, Vscn , Ich and Vbat variables . So,
these variables must be measured according to proposed
topology and used to ensure a dynamics of control in the
estimation of the control law[2]. The control law
topology for the multi boost converter which results

A - . i+, 441, -

from the boost converter modeling is proposed by duty
cycle algiven in the following equation (3); where Np =
max(n) is the maximum number of parallel converters.

I —LLWM+Vsd+"'+Vm)-(VU+VL2+--.+VLE)
| N Vbat _V]L

p

.......equation 3

for the multi boost
igure 1.5. It observed that the
ischarge with variable current
logy. Also, Iscref i.e. super
obtained starting from
0; hybrid vehicle DC-

The control
converter is propose
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Figure 1.5: Multi boost control strategy

In this topology, the control strategy which
includes the super capacitors and batteries current
control loops. The normal operation of the multi boost
converters control is ensured by the PWM1 signal during
super capacitor modules discharge.
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Figure 1.6: Multi full bridge control strategy

It is easy to write the super capacitors current
references for the energy management between the
modules and the hybrid vehicle DC link as the modules
are identical in nature as per the equation (4)
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The efficiency (n) of the multi boost converter
was fixed at 85%, so as to simplify current references
estimation for the super capacitors. The control strategy
proposed for the multi full bridge converter consists to
establish the full bridge converters standardized voltage.
The control law is presented by equation 5 which result
from the modeling of multi full bridge converter, where
(m) defines the transformer turns ratio.

_ | Vbat_vl

FULL BRIDGE CON
FORNp = 2:
The simulation

IMULATION RESULTS

esults has been drawn the
parameter for Np = 2 [7]. The maximum and minimum
voltages limit for the super capacitor modules proposed
in his paper is respectively fixed at 270V and 135V. The
requested different ranges for the parameter current
(Ich) for the hybrid vehicle are respectively fixed at 100A
from 0 to 0.5s, 400A from 0.5s to 18s and 100A from 18s
to 20s. So, for the proposed model, Battery reference
current (Ibatref) is fixed at 100A independently of the
hybrid vehicle power as per the request.
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ATIONS P ETERS FOR FULL BRIDGE

OLOGY

Value Name
A 25uH  Battery current smoothing inductance
il 3 Planar transformer furns ratio
Vil 604V-432V DC-lnk voltage
L=l S0uH Super capacttors currents smoofhing inductances

DESIGN AND EXPERIMENTAL RESULTS:

High voltage fluctuations caused due to
instantaneous fluctuations in the current and inductance
in the communication cell due to the switching action of
the semiconductors and these high voltage transitions
are necessary to control within the desirable limits.

The cells in the single phase inverter include the
two switches decoupled with the capacitor playing the
double role while in operation. First it creates the
instantaneous voltage source nearer to the inverter. The
main function of the capacitor associated with the
inductor to filter the harmonic components present in
the currents. Capacitor inductance, the internal;
inductance of the semiconductor and the inductance due
to the electric connections are the other ways of
inductance included in the mesh acts as parasitic
inductance which can be removed by good choice of
wiring cables used. But problem remain the same as
residual inductances remain too high. So, Chopping
devices are necessary to overcome on these problems.
The different parameters used are presented in
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TABLE[8] and the principle operation of such circuits is

given in Figure 1.9 1 !
TABLE: FULL BRIDGE EXPERIMENTAL PARAMETERS ; |-
Symbol Value Name IR "N gm
ReRARy =R, 100 Chopping circuts resistances Bl b }
C=CeCrly 2200F Chopping circuifs capacttors L i 24 Y
k 15 Battery current smoothing inductance : P -:%n!::ﬂﬂmd B = i o
: ! ! - |miiion T T i
n 3 Planar transformer furns atio L = AR RN
Viad (0V43V DCirk vlage T 5 0% 3K DE NG e
C 6300 iF  Supercapacitors voltae smoothing capac - ) Seou o e
WF Super capacitors voltage smoothing capacitor () Ftnokie ol
L SOyH Super capacfors cuen's soofting nducance F Figure 1.9 Experimental an n voltage results for
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Figure 1.10 Experimental and simulation current results
for Super capacitor modules

The first boost converter yield 50% and the
cond yield also 50% of the DC-link current(IL) by
ensuring a (IL) current of 40A to hybrid vehicle as
presented in Figure 1.11 (a) below and 13A only is
provided by the batteries Figure 1.11 (b).

s ey = Sl
the boost converters is ! M Do |t |
. . ) . . . =il — T
carried out in the followi nditions: During discharge I 1 I T A
of the super capacitorsthe value of batteries current RN Inde|
reference (Ibatref) is fixed at 13A so that, during e () Bty e et el

i) Vit e L)

transient states requested power provided by the the
super capacitors modules to hybrid vehicle. For these
tests, the current value of hybrid vehicle request (Ich)
was fixed at 53A. The various simulation results for the CONCLUSION:
modules voltage and currents are compared in Fig 1.9
and Fig 1.10. The (Iscl) and (Isc2) experimental
currents are not identical

Figure 1.11. DC-link voltage and current experimental
validation

This paper based on applications of the multi boost and
multi full bridge converter topologies and their
implementation by using super capacitors coupling in
the hybrid vehicle and Battery management for the
32|Page
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same. As Full Bridge converter experimental results
were different from that of multi boost converter
topology, comparison between the two topologies is
proposed in this paper. After simulation and
experimental results it ensures that multi full bridge
converter topology is good enough for available voltage
levels to the DC-link, but due to higher cost of full bridge
converter and lower efficiency, full bridge converter is
seems to be less accepted for or low voltage and high
current applications like super capacitors. To reduce the
cost and good power management in hybrid vehicle the
multi boost converter is most suitable as compared to
multi full bridge converter topology due to of simplicity
of design.
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