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Abstract- This paper proposes the stable and ripple frégubwoltage from the design of developed dc-dcveater topology.
Dc voltage provided by battery contains high vatagpples and it is not constant enough voltages this not applicable for
most devices like electric-vehicle controller, daogers, etc. Dc-dc converters are employed togdte the ripples regardless
of change in the load voltage. In the existing mdttthe classical buck converter for electric vishapplications does not meet
the load requirement containing more ripples onatligput voltage and parasitic effects. To overctineproblem the advanced
developed dc-dc luo-converter technology was intoed. Luo converter is the developed convertervddrirom the buck-
boost converter. In this proposed model the addilidilter elements in the luo-converter elimindke output ripples and
effectively enhance the output voltage level. A poter simulation using matlab/simulink confirms firedicted results..
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1. INTRODUCTION

From the past few decades, the dc-dc conversion
technology has been a major subject area in the &€
power electronics and drives. Dc-dc converters iegtpbn
has increased widely especially in industrial aggilons
and computer hardware circuits. The output voltage
pulse width modulation (PWM) based DC-DC converters
can be changed by changing the duty cycle [1]-2]e
conventional non-isolated dc-dc boosting convertars
supposed to produce more output voltage ripples.tir®
purpose of ripple reduction traditional controlleese
employed. The DC-DC luo converter can convert the
source voltage into a higher output voltage witighleir
efficiency, high power density and simple struct(isg
Proportional Integral (PI) controller has been iempénted
for the proposed DC-DC converter. Pl control teghes
offer stability, large line and load variation rcoess,
good dynamic response. Pl control is chosen torenfsst
dynamic response for line side and load side disiuces
with output voltage regulation [4]-[6]. However, efe
controllers are very sensitive to circuit parametaiations,
change in operating region, line and load voltage
disturbances. A fuzzy logic controller (FLC) anddilig
mode controller (SMC) for the conventional DC-DC
converters has been reported in [7-8]. However, Rh€

for all the converters has produced small outputage
start-up overshoots, high overshoots during theachyo
conditions and high output ripple voltage compated|
controller [9]. The FLC based PID controller foretbuck
DC-DC converter has been reported [10].

2.ANALYSISOF LUO CONVERTER:

The circuit diagram of the Buck-Boost output Luo
converter is shown in Fig. 1. In the circuit, Stie power
switch and D is the freewheeling diode
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Fig 1: Luo converter

. The energy storage passive elements are indudtgrk,
and capacitors £ G, R is the load resistance. To analyse
the operation of the Luo converter, the circuit dam
divided into two modes. When the switch is ON, the
inductor L is charged by the supply voltage E. At the same
time, the inductor L absorbs the energy from source and
the capacitor € The load is supplied by the capacitar C
The equivalent circuit of Luo converter in modepkemation

is shown in (a). During switch is in OFF state, dmahce,
the current is drawn from the source becomes zaso,
shown in (b). Current.j flows through the freewheeling
diode to charge the capacitor. Current i, flows through

C, —R circuit and the freewheeling diode D to keegelit
continuous. If adding additional filter componeritke
inductor and capacitor to reduce the harmonic wélthe
output voltage
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Fig 2: Luo converter with MOSFET ON condition

For closed loop simulation we go for state spaeesfer

function. During MOSFET-ON

_Vin +L1d| L1 203 dl L1 :Vi ...... (1)
dt dt L1
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Fig 3: Luo converter with MOSFET OFF condition
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Now, by writing into state space equations
MOSFET-ON

dulro o o 0 ]
dt -
dl 0o o o -L [r,] L
it 1 LT %)1[ ]
=| = + Vin
dV01 C1 0 0 0 Ve 0
dt 1 1 1 (v
= = - L Vc2 0
ez | |2 2 RC2
| dt | - -
Where,
[0 0 0 0 ]
1 1
0O 0 O 5 1
|1 B,=| 0
Al = 0 0 o0 0
C1
11 1 0
C2 C2 RC2
MOSFET-OFF
dul o o L o |
dt L1 |
d, o o o - % L
da |- L2 I
dvg, i 0 0 0 Ve,
dt C1 Ve,
dVe, 0o 0 0 -1
dt i RC2 |
Where,
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VOUT = [O O O l] IL2

VC 1
VC 2
For state space average model we have to consider,
A =DA +(@-D)A

B=DB, + (- D)B,
For LUO the input to output relationship and a&gsted
signal state relationship can be represented as,

Vour — D
Viin @-D)
Input to output relationship can be expressed as,
__Db¥V,
I, = M_P\2p
L-D)°R
Vout — YlSz +Y2
(9= 4 3 2
V,, Y,S"+Y, S +Y. ST +Y,S+Y,
Where,

Y, =L2CIR (1- D) =3.459110™"

Y,=D(@1-D) R =2451

Y, =LICIL2C2R =6.4716" 107

Y, = LIC1L.2=22042*107"°

Y, =L1D? +L2(1- D)* = 274*10™

Y,=R (@1- D)2 =1849
By substituting the L1, L2, C1, C2, Rand D values ean
get that input to output relationship,

\6ut( u5010- ¥ +2451

—©9= = - =

\n 47180° 8 +220420- 8 +70759.0- & + 27410 s+1841
(9

3.PI CONTROLLER

The actual armature voltage of a dc motor is coegbarith
reference voltage and error so obtained is prodelsgeP|
controller. The main function of PI controller is teduce
the peak overshoot and make steady state error A&ith
the transfer function mentioned above, by usingepol
placement technique, the PI controller is obtaiaed

242¢ 10_6 82 +0003%+1

17*10 ' s%+s

C=46572

By using controller transfer function, Kd, Kp, ialues are
obtained.

Kd=2.42e-6  Kp=0.0033 =Ki

4.FUZZY CONTROLLER

The output voltage of the Luo converter is compargtth
reference voltage by the comparator and the ougbut
converter is error signal which is fed to the Fuzawtroller
along with the change in error signal. The outpéit o
controller is dc signal which is superimposed @aatooth
signal to produce a switching signal to the corereds
shown in Figure 5.
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Fig 4: Fuzzy PI controller

5. SIMULATION AND RESULTS
The proposed circuit with fuel cell feeding to Loonverter
with dc motor load is shown in fig .

Fig 5: Proposed circuit-Fuel cell-Luo converter teddrive

Fuel cell is modeled to produce a dc voltage of\MLQQuo

converter steps up this voltage to suitable voltagpiired
to rotate dc motor with desired speed. The testrpaters
are given below
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Table 1: Test Parameters 200 P

Fuel cell 1eor o

DC voltage 100 |

DC current 50A g o . g
Luo Converter E 00l /

Ry, Ly 1Q, 20mH E ool /

Ry, G 1Q, 20uF wof /

Ry Lo 1Q, 20mH aof ",/’/

R, G 1Q, 2000uF
DC Motor % 05 1 15 2 Timez.‘(ssecs) 3 35 2 25 5

Ei’ IL': 28518290305229 Fig 8: Speed with fuzzy controller

With the above test parameters and reference wltdg
200V dc, the fig shows the output speed of convdeie dc
drive using Pl & fuzzy controller. The wave form fige
from fluctuations, but settling time is little bihore; the

output is following the input.
250
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Fig 9: Armature voltage with fuzzy controller
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6. CONCLUSION

The paper has presented dc motoedspentrol
fed with Fuel cell and Luo converter. The modelofd-uo
converter is described briefly. The transfer fubicti
derivation is presented for the calculation of Bhtcoller
and fuzzy controller. With PI controller, the driigeable to
follow the input; but fluctuations are observed &m
armature voltage. With fuzzy controller, armatu@tage
observed to be very smooth and free from fluctuntio

Voltage (V)

g
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Fig 6: Armature voltage with reference voltage 00%
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