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Abstract

Objective: This paper presents a new DC-DC boost converter for renewable hybrid power generation scheme is designed
using five controllable switches in its unified structure. Methods/ Statistical Analysis: In this research work, converter
operation is discussed with four different operating modes based on the renewable resources availability. To rectify the
difficulties associated with controller design of this converter, multi input - multi output controller design is obtained by
deducing the small signal equations and state space modeling for all the operating modes. In this study, MATLAB/Simulink
is used to design the model for DC-DC boost converter. A strategy to manage the power flow between the different energy
sources is presented. Findings: Uncomplicated structure, centralized control, transformer-less operation, less weight,
highly stable and increased output voltage is the best qualities of the designed converter. This study demonstrates that the
overall power management is efficient and demand is balanced successfully. Applications/Improvement: This research
helps to find the best power electronic converter structure for renewable based hybrid power generation system.
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1. Introduction

Three port converters are found to be better than
conventional system which uses multiple converters.
Because of its advantages such as superior system effi-
ciency, faster response, fewer components, compact
packaging and unified power management'=. A dual
active bridge topology is found to be commonly popular
among the bi-directional DC-DC converters** that uses
two half bridges or two full bridges in the high frequency
transformer that has phase shift control ensuing in zero
voltage switching and flexible power flow control.

A high efficiency Zero Voltage Switching (ZVS) multi-
input converter directly utilized the current-source type
applying for both input power sources’. This method offers
areduction in conduction loss of switches in the dual-pow-
er-supply state depending on the designed Pulse Width
Modulation (PWM) signals and series-connected input
circuits. In order to achieve turn-on ZVS of the switches,

*Author for correspondence

an auxiliary circuit with a small inductor functioning in
the Discontinuous Conduction Mode (DCM) was used?.
It is possible to remove the huge reverse-recovery current
of the output diode through auxiliary inductor which is
connected to Schottky diode®.

An interleaved method that can alleviate the output
voltage ripple of the two-input inductor currents is pro-
posed in’. Thus, this converter was beneficial to convert
two power sources of different voltages to a single DC-bus
voltage. This converter can be used both in single as well
as dual power supply states. A two-input power converter
that has a ZVS for hybrid Fuel Cell and battery power
system!’. However, this converter could neither deliver
a bi-directional functionality nor could boost the input
voltage, despite having well developed circuit efficiency.

In' a novel three-input DC-DC boost converter that
could be used for hybrid power system applications. The
proposed method was able to produce current-source type
intheinput power ports that could control the input voltages.
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This method was successfully used to control the power flow
between the input sources and the load, using duty ratios.
In'*a three-input DC-DC converter for grid-connected
hybrid power system fed from full bridge inverter with a
bi-directional flow is presented. In this model, the presence
of transistors resulted in Total Harmonic Distortion (THD)
and switching losses and the four-port DC-DC converter is
also introduced with decoupling and small signal model-
ing. In this work, soft switching multi-port DC-DC boost
converter designed for hybrid power generation.

In**a novel multi-input bidirectional DC-DC boost
converter which connects a Fuel Cell, storage and load
with a mixture of a DC linkage and magnetic-coupling
is presented. A boost-two half-bridge and a bidirectional
direct-connected switching cells are utilized. The topology
is uncomplicated and requires only minimum number of
power switching devices. A converter to fulfill the energy
needs of many modern systems that harvesting from
numerous sources and the supervision of power storage
is proposed in***>. The implementation of the converter
a scheme is purposely modified for such applications and
suggests this great development potential over conven-
tional methods. In'*” a new isolated current-fed DC-DC
converter with two input power sources based on multi-
transformer is designed, which is appropriate for Fuel
Cells and super-capacitors hybrid system. The design and
analysis of a satellite power system, which makes use of
three-port converters to interface a range of autonomous
solar panel, one battery to a regulated bus is presented
in'”!8, The features of the converter are minimum com-
ponent and compact configuration. The interleaved three
port converters boost the power and offer redundancy.

Recently, multi-input converters offer a promising
solution for the replacement of many power conversion
steps over the conventional hybrid system, which joins
various renewable sources in its single structure®=.
These converters have acknowledged more concentration
in the literature due to its uncomplicated circuit, bi-direc-
tional power flow with storage, good reliability, minimum
manufacturing cost and compact size*>. Considering the
above advantages, a new circuit topology for multi-port
converter is proposed in this research. The paper is pre-
sented as follows. Section 2 shows the proposed converter
structure. Section 3 explains the operating principles of
the proposed system. Section 4 presents the experimental
results of all the stages. Section 5 deals with modeling and
performance evaluation of proposed system and Section
6 concludes the research work.
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2. Proposed Method of Hybrid
Power Generation

In this research study, a DC-DC boost converter that uses
the wind, Photo voltaic (PV), Fuel Cell (FC) and battery
input sources for hybrid power generation system is pro-
posed?. The proposed converter with unified structure
consists of three unidirectional input ports, which act as
input power sources; a bi-directional input port for stor-
age and an output load port as shown in Figure 1. PV and
EC input ports function as constant current-source type
as well as build up the input voltages. This is a unique
arrangement availing just five power MOSFET switches;
each of the switches uses different duty ratios and hence
controlled individually. The duty ratios also control the
power flow between the input sources. The excess power
generated through the PV and FC is directed to the battery
for storage. Depending on the energy utilization by the
storage element, four different power operation modes of
the converter are defined.

The proposed method have significant advantages
over the conventional method of PV, FC, wind and
battery input sources which have a separate conversion
system .The proposed converter uses fewer inductors
and switches, low-voltage batteries, produces high volt-
age and it functions in highly stable operating conditions.
Further, the power generated by the input sources is dis-
tributed both to the load and the battery individually or
simultaneously. Due to an independent control of duty
ratios of the switches, the restriction in the summing up
of the duty ratios is eradicated resulting in a high output
voltage. The advantages are the proposed converter can
be used as a powerful substitute for the multiple source
wind, PV and FC hybrid power systems. Further, a few

Battery

DC-DC Boost Converter

Fuel Cell

AC Loads

Thuee Phase Voltage
Source Inverter
DC Loads \

Figure 1. Block diagram of the proposed converter.
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advantages are enumerated as follows: Uncomplicated
structure, centralized control, transformer-less opera-
tion, less weight, highly stable and increased output
voltage. Various functions such as attaining maximum
power point operation of the PV source, adjusting the
power setting in the FC, battery charging and discharg-
ing and controlling the output voltage are addressed by
controlling the switches duty ratio.

3. Multi-Port Converter
Operation

For effective working of the input sources, the following
conditions should be satisfied: The switch S2 and S3
should not be turned off before S1 is switched off; else L2
and L3 will continue to store energy even if S1 is switched
off, which will be an undesirable outcome. To ensure that
S1 remains off before starting S2 and S3, the following
inequality should be completed for the converter: Duty
ratios 2 and 3 should be greater than duty ratio 1, similar
to the conventional type boost converters, diodes D1 and
D2 conducts with corresponding switches S1, S2 and S3
in a complementary mode as shown in Figure 2.

Multi-port boost converter is addressed through
four different modes of operation and for each mode of
operation state space model equations are derived. During
one switching period a minimum of two sources should be
used to generate the required power. Total power demand
met by all the input sources is given by:

Pload = PFCc T Pyind + Fpv + Pyyy (1)

3.1 Mode-1 Operation

In the first mode, power is supplied to the load by wind
and PV cell, without FC and battery. At this point,
switches S1, S2 and S3 are turned ON. The duty ratio of

DFIG
+

Wind E 2 j§ =

AC/DC

Figure 2. Proposed DC-DC boost converter topology.
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switch S1 should be less than that of S2 and S3. Turning
ON of all the switches consequently charges the inductors
L1 and L2. Switching OFF of the three switches, results in
the discharging of inductors through the diodes D1 and
D2 to the load. Figure 3 illustrates the circuit for Mode 1
operation and Figure 4 depicts the key waveforms of gate
signal and inductor current. The charging of an inductor
L1 is performed until turning off the switch S1 and it is
discharged with voltage Vw-VO0 into the load. Similarly,
the inductor L2 is charged until turning off the switch S2
and S3 and it is discharged with voltage VPV -V0 into
load. The switch S1 is turned off before the switches S2
and S3. Small signal modeling of the mode-1 operation is
derived as follows:

digq
dt

L4 =ds Vi + {1 — dg ¥V — V) (2)

DFIG .

Wind :ﬂ

Figure 3. Circuit for operating mode-1.
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Figure 4. Key waveforms for mode-1 operation.
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dip;
v“.' — L1 —_— 3
dt — v, (3)
1-4,
diy »

L + rzipz = daVpy + (1 — d; }Vpy — V) (4)

di .
Vpy — Lo —E2 — raip 2
t v (5)
1-d, ¢

dVp V . . i .
G1F+R—U:111+1I_2—dilr_l—dzlr_z (6)

1F10ad = Fuwind + Fev , (7)

Then the converter stabilizes the DC voltage by wind
and PV energy, whereas FC and battery are kept on
standby. Where P load = load demand; P wind = power
generated by the wind turbines:

PPV = power generated by PV system.

Frc = Ppae =0 (8)
Pload = Pwind + Fev 9)

The maximum power point tracking of the PV

and wind is achieved through the DC-DC boost
converter, thus regulating the DC load voltage, where
Fload = Puwind + Pev (10).

3.2 Mode-2 Operation

Another mode is also attempted to achieve the load
demand when wind is poor, here the load receives power
supply from PV, FC and discharging of the battery. The
switches S2, S4 and S5 are turned ON resulting in the
charging of the inductors L2 and L3. In the beginning, the
switch S4 is turned OFF to enable the battery discharg-
ing mode with extra power, followed by turning OFF of
the switches S2 and S5. The current flows through the
diodes D2 and D3 by discharging the energy stored in the
inductors L2 and L3. Figure 5 shows the circuit for this
mode of operation and the key waveforms of gate signal
and inductor current are shown in Figure 6. In this mode,
the duty cycle of switches are fixed such that the battery
discharging should not cross beyond its maximum limit.
The inductor L2 is charged with VPV+ VB. The induc-
tors L2 and L3 are discharged with voltages VPV-V0
and VFC-VO0 respectively. Small signal modeling of the
mode-2 operation is derived as follows:

Pload = Frc T PBaT + Pey (11)
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Figure 5. Circuit for operating mode-2.
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Figure 6. Key waveforms for mode-2 operation.

Piinga =0 Where PBAT = power stored in the
battery.

dig, .
LEF-'_ rpipz = (dz — d5)Vpy +

(1 —d)Vpy — Vp)+ds(Vpy + V) (12)

di .
Ly —E2 + rpips — Vpy — Vpds

dt . (13)
@ -0 -V
di .
L3%+ Iy 1]..3 = (dil- — da}v}'( +

(1 —dy)Vpc — Vo) + ds (Vg + Vp) (14)

di .
Lgﬁ-F 1‘3 1]_.3 - ‘L’H _"FBdE- _v (15)
d, - 1) -
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dVy Vn .
Ci—— dt =13 +ip2 —dsipz —djipz  (16)

3.3 Mode-3 Operation

In mode-3 where PV is poor, the load receives power from
wind and FC. The switches S1, S4 and S5 are turned ON
and charge the inductors L1 and L3. The current flows
through the diodes D1 and D3 by discharging the energy
stored in inductors L1 and L3. Figure 7 shows the circuit
for this mode of operation and the key waveforms of gate
signal and inductor current are shown in Figure 8. The
inductor L1 is charged till the switch SI is turned OFF
and it discharges the voltage Vw-V0 into load. Similarly,
the inductor L3 is charged until turning off the switch S4
and S5 and it is discharges the voltage VFC-VO0 into load.
Small signal modeling of the mode-3 operation is derived
as follows:

—=
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i
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Figure 7. Circuit for operating mode-3.
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Figure 8. Key waveforms for mode-3 operation.
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di
Ly SH = dy Vg + (- 0 - V) (17)
di
Vw - Ly ﬁ _v (18)
1-d; ¢

dip 3

]..3?4-131]_3 = dil-vl"l: + (1 —dy MV — V) (19)
di

VEc —13—513

1-—dy

- 13l
3l v, (20)

dVy V
E1_0+_U

T ip1(1 —dgd+ia(t —dy) (1)

3.4 Mode-4 operation

The peak load demand is met in mode-4 by all the input
sources. When the switches S1, S2, S3 and S4 are turned
ON, the inductors L1, L2 and L3 are charged. At first, the
switch S1 is turned OFF to keep the duty ratio D1 less than
that of the others. Later, the switch S2 is turned OFF to
enable the battery to move into charging mode with extra
power. Finally, the switches S4 and S3 are turned OFF and
the current flows through the diodes D1, D2 and D3 by
discharging the energy stored in inductors L1, L2 and L3.
Figure 9 shows the circuit for this mode of operation and
the key waveforms of gate signal and inductor current are
shown in Figure 10.

The inductors L1, L2 and L3 are charged with voltages
VW, VPV, VEC respectively. At first L1 is discharged with
voltage VW-VO0. Small signal modeling of the mode-4
operation is derived as follows and the energy stored in

inductor L1 is similar to mode-1.
Plﬂﬂd = Ppc + Pwind + Ppy (22)

Where PFC = power generated by FC.

.

——[I——
VB
a5l

DFIG

Wind :

Figure 9.

Circuit for operating mode-4.
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Figure 10. Key waveforms for mode 4 operation.

di
Ly = dyVg + (1 - dpVg Vo) (23)
dl]_1
Viw —Li = 24
de _y (24)
1-4d,
dij > ]
Lo F + 1ol = dngv +

(1 —d2)(Vpy — Vo) + (dy — d3){Vpy — Vg) (25

dedu+121u—VPT_VB'[d3_d2} . (26)
@, -0 -

dip 3
dt

(1 —dy}Vpc— Voli+

L3 r3ipz = d3Vic +

(dy —d3) (Vgc — Vg) (27)

diy
L3 4+ r3ipz — Ve — Ve(d; — dy)

dt r (28
@D =v, (28
dV, V
Cy dtﬂ ?] =il —dy)+
ip2{1 —dz}+ Qg (1 —dj) (29)

B ¢ | oo (36) | September 2016 | www.indjst.org

Converter Performs
voltage regulation

Tum on FC &
Discharge Batterv

Tum of f PV

Perform
Mode-2

Tum on Wind & PV
Charge Batterv

Yes
Perform
Mode-3

Perform
Mode-4

‘ Yes

Betum to
Mode-1

Figure 11. Flow chart for power management.

3.5 Power Management among the Sources

The power management among the renewable energy
sources is shown in Figurell. Consider the initial load
demand of 0.75 kW. At first the simulation mode the
wind energy and PV meets the load demand of 0.75 kW.
If the availability of wind is very less and load demand
is not met by this combination, then the wind energy
source is shut down fully. In the second simulation mode,
FC is turned on and discharging of battery is initiated. If
the availability of sunlight is very less and load demand
is not met by this combination, then the solar energy
source is shut down fully. In the third simulation mode,
EC is turned on. In the fourth simulation mode to meet
the maximum load demand up to 1.5 kW, the power gen-
eration is done by wind, PV and FC and the extra power
generated by these sources are utilized to charge the
battery. As per the instructions given in the lead acid bat-
tery handbook, both charging and discharging are done
within the minimum and maximum battery power>-.
An 8-s simulation with four dissimilar operating stages is
presented to estimate the performance of the converter in
every operation mode. Simulation results for the renew-
able source powers of all combination of input sources are
shown in Figure 12.
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<" gat

Figure 12. Power sharing of renewable energy sources.

4. Simulation and Experimental
Results

Duty ratio for switch 1 is 40%, switch 2 and 3 are supplied
with the same duty ratio of 50%. In this mode of opera-
tion there is no gate pulse given to switches S4 and S5. The
boosted output DC link voltage in all the modes is regu-
lated to vary from 340 V to 350 V. In mode 1 operation
the boosted voltage from DC-DC converter is 337.8 V
as shown in Figure 13 and the corresponding mode gate
pulses are shown in Figure 13. In this mode of operation
duty ratio of switch 3 is kept in maximum.

In the laboratory prototype, MOSFET is used as a
switching device and its model number IRFPS43N50K is
shown in Figure 14. The power diodes model RF2001T3D is
used for all the diodes present in the DC-DCboost converter.
Power consumed by the controller is not considered during
the analysis. The duty ratio of switch S1 should be less than
that of S2 and S3. The boosted DC output voltage of 304 V
is shown in Figure 15 for mode-1 operation which is slightly
less than the simulated voltage. The generation of gate pulses
to the switches in the laboratory prototype model is done by
a microcontroller. The current passed through the inductor
L1 is shown in Figure 16. This figure clearly shows that the
L1 is charged till the switch S1 is in ON condition.

5. Modeling and Performance
Evaluation

5.1 State Space Modeling

Most of the investigations are done only considering open
loop operation. This is due to the multi-port boost convert-
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Figure 13. Mode 1 DC link voltage mode 1 gate pulses G1,
G2, G3.
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Figure 15. Boosted DC output voltage.
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Figure 16. Inductor L1 current for mode 1.

ers are Multiple Input-Multiple Output (MIMO) system
that includes many interrelated variables. The dynamic
model become much difficult, also the transfer functions
are matrix. Interactions among the control variables add
considerable difficulty to the design of control system.
So, the design of MIMO control system is much difficult
than the SISO control system. In this converter, control
variables of input differ with mode to mode. To reduce
the difficulties associated with controller design of this
converter, Multi Input - Multi Output controller design
is obtained by deducing the small signal equations and
state space modeling. Controllers are properly designed
and stable operation of this converter is demonstrated.
The average state space modeling is obtained by taking
the duty ratios d1, d2, d3, d4 and d5 as control variables.
During the mode-1 operation iL1, iL2 and V0 are consid-
ered as state variables to derive the state space model.

The state variables are denoted as X, duty ratio is
indicated as D and Input voltages are indicated as V.
The corresponding perturbations are indicated as x, d,
v. These perturbations are very small compared with
original values.

X = X+x (30)
D’ =D+d (31)
V =V+v (32)

Then the small signal equations obtained from mode
1 operation are written in matrix form as follows:
dipg _ (dl1 — 11}V

1 _ (33)
ac vt L,
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dipp _Vpy | (dlp —[1)Vp niy (3

dv, i7q(1 - d Ij2(1 - d \Y
o _1rif 1) 1ol 2} Wy (35)
dt E-l E-l EIRD
d, — 1
[ o 0 i
Ly
s d; —1
A= (1] - —_ 36
L L (36)
| Gy C,q R €4l
- V —
2 0
Ly
B L
= — 37
L (37)
e
L E-l ':1_
1 0 0
C= [ﬂ' 1 ﬂ'] (38)
0 0 0
1 0 0
C= [-:} 1 l‘.}][) — 0] (39)
0 0 1

Similarly for the mode-2 and mode-3 operations
the state space modeling, transfer function model and
closed loop control system design are obtained from the
following equations:

[ 2, 9d2-1]
Ly Ly
r d, -1
A=| o _3 ad (40)
Ls Lj
1-d, 1-d, 1
L E-l ':]_ R'U':l'
_V V-
Voo o, VB
L, L,
Vo Vg
E=| 0 — = 41
L, L, (41)
I I
e L
"¢, ¢, |
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1 0 0
C= [G 1 G] (42)
0 0 1

Matrix D is feed forward matrix and it is equal to
zero.

1 0 0
C= [(} 1 (}]D =[0] (43)
0 0o 1
In mode-3 operation, only the inductor L1 and
Inductor L3 engaged and the equations are given below:

d, — 1
[ o 0 1 ]
Ly
a=| o -2
L3 L3 (44)
1-d;, 1-d, 1
¢, c, R, C,.
r v
] 0
Ly
B 0o Yo
= — 45
L, (45)
e e
L E-l ':1_
1 0 0
c:[u 1 u] (46)
o 0 1
D =1[0] (47)

The absence of iL2 indicates that irradiance is poor
during mode-3 operation. The d1 and d4 duty cycle are
control variables which is used to regulate the boosted
output voltage. In mode-4 operation iL1, iL2 and iL3 and
VO are taken as variables to get matrix “A” and duty ratios
d1, d2 and d4 are considered as control variables of the
converter.

[ 0 0 0 dy — 1]

Ly
- d, — 1
0 _2 0 2
A= L, 4 Lj (48)

_r3 dy—1
0 0 > I
1-d; 1-d; 1-d, 1

L E']_ {:1 ':]_ RUC].-
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Vo — Vg 0 VE]
L L
Vo — Vg Vg
B= _ = = 49
0 I » (49)
Itq I
| Cy Cy 0
1 0 0 0
O 1 0 0
= 50
¢ o 0 1 o (50)
0 0 0 1
D =[0] (51)

Feeding the Table 1 values into this matrix A and
B, the state space model is obtained by the MATLAB
coding. This program generates the equivalent trans-
fer function model and corresponding bode diagram
is generated for MIMO as shown in Figure 17. Bode

Table 1. Converter parameters for simulation
Parameter Values
L1 3mH
L2 3 mH
Cl1 200 uF
VO 350 V
D1 40%
D2 50%
r2,r3 0.2Q
RO 250 Q
— —
N m\
S Aﬁ—‘hli“\‘_wkggg,

180

100

.
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To: Oui(2)
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Figure 17. Bode diagram-MIMO.
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plot is used to formulate the system compensators.
These compensators offer preferred steady state error,
satisfactory phase margin, good stability and band-
width. The bandwidth of the converter during mode-1
is shown in Figurel7 (From in 1 to out 1), limitation
on this bandwidth leads to decrease the speed of the
system responses. Similarly the phase margin shown in
Figure 17 (From in 1 to out 1) is not optimum which
leads to the system instability. Therefore, utilization of
lead compensator is suitable for increasing the cutoff fre-
quency and desired phase margin. The cutoff frequency
shown in Figure 17 should be higher after compensa-
tion; the bandwidth limitation is also useful to decrease
the interaction between control loops. Also low gain at
high frequency increases the strength of the system and
minimizes the noise. Stable operation of this converter
is obtained in all the operating points using properly
designed closed loop control system. For loop gain of K
=0.817, the phase margin of 60 degree and gain margin
of 10 db are obtained.

5.2 Performance Evaluation

In this proposed multi-port DC-DC boost converter for
hybrid power conversion the efficiency improvement of
1% is achieved which is more than the interleaved boost
converter. The voltage stress on the power MOSFET
switches is calculated for different duty ratios. Compared
to conventional in this proposed converter voltage stress
is reduced. Comparison of harmonic distortion present
in cascaded H-bridge inverter fed interleaved converter
and Space Vector Modulation (SVM) inverter fed pro-
posed converter shows the improvement in the quality of
multi-port DC-DC converter output voltage.

5.2.1 Comparative Analysis on Converter
Efficiency

In this proposed multi-port DC-DC converter the
efficiency of the converter topology is checked in terms
of power. During the mode-3 operation the maximum
power generated is 1.5 kW. Comparative analysis of the
efficiency of the proposed converter, efficiency of the
interleaved converter and efficiency of the conventional
converter are performed. Graphical representation of this
comparison is shown in Figure 18 which proves that the
proposed converter efficiency is 1% more than the con-
ventional type converters and slightly higher than the
interleaved boost converter.
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5.2.2 Comparative Analysis on Voltage Stress

In the proposed multi-port converter, L1, L2 and L3 are
three inductors of 3 mH connected in series with the
input sources. It reduces the voltage stress on the power
MOSFET switches considerably and improves the lifecy-
cle of the switches. Lifecycle improvement of the switches
is shown in Figure 19. The voltage stress on the switches
are calculated in terms of output voltage 1V = VO of the
converter. These inductors are used to reduce the input
side current ripples considerably.

The current THD for the proposed system was calcu-
lated for five cycles. The FFT analysis is conducted during
the simulation. It was found that the THD is 3.85% for
the proposed converter with fundamental frequency of 50
Hz. In comparison with the THD of conventional system,
the THD obtained from the proposed system was less as
shown in Figure 20. In this experiment, the THD was
calculated up to 1000 Hz for capturing the fundamental
frequency spectrum. The harmonic analysis is conducted
in the experimental setup shown in Figure 21. Discussion
proves that the performance of the proposed converter is
the best suitable converter for hybrid power conversion in
all the aspects with a simple compromise on the complex
controller design structure.
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Figure 18. Efficiency improvements in proposed
converter.
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Figure 19. Voltage stress in switching devices.
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Figure 20. THD on output voltage of inverter fed proposed

converter.
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Figure 21. Harmonic spectrum of inverter fed proposed
converter.

6. Conclusions

The proposed multi-port converter connects various
renewable sources to send energy simultaneously to the
load. In the proposed system, primary power sources
of energy arise from wind and PV, whereas the FC was
used as back up and battery as a long-term storage unit.
In this research, a detailed study of the working principle
is presented. The steady state equations are obtained to
give an insight on component collection and design of
hardware. The converter switching losses are reduced by
soft switching technique and by utilizing minimum num-
ber of switches. The small signal modeling and state space
modeling is analyzed for stable operation of the converter.
The multi-port DC-DC soft switching boost converter for
hybrid power conversion the efficiency improvement of
1% is achieved. In this proposed converter, voltage stress
on the switch is less than that of interleaved converter
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and conventional converter. Further the quality of output
voltage is improved with THD of only 3.85% in SVM
inverter fed proposed converter which is less than the
conventional inverter fed boost converter. Results are
presented to show the improved efficiency, fewer harmonic
and less voltage stress in the proposed converter.
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