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Abstract: Renewable energy sources such as solar, battery, ultra-capacitor, wind, and fuel cell are
used for the generation of electrical energy. However, these energy sources will have distinct electrical
characteristics. To incorporate these multiple energy sources into a drive system, a power modulator is
required to transmit and receive the energy from source to load and load to source. In the conventional
method, energy from various sources is achieved from several single-input converters, essentially a power
converter. However, it has drawbacks like design complexity, huge cost, bulky nature, and reduced
efficiency. As a result, the concept of Dual Input DC-DC Converters (DICs) evolved to capture the interest
of energy integration experts. In this study, a dual-input non-isolated DC/DC converter with reduced
switches and diode configuration was considered, and an attempt was made to develop a closed-loop
control of the converter. Further, the performance of the converter is evaluated in MATLAB/SIMULINK
by considering its electrical parameters and time-domain specifications. From the results, the converter
provides an average output power of 2560 W, an efficiency of 96%, and a high output voltage of 670 V
during boost mode of operation. Along with that, the closed-loop configuration provides a reduced rise
time of 15 ms and 3.29 ms, peak time of 21.8 ms and 8.5 ms, settling time of 65.29 ms and 70.75 ms, and
a steady-state error of zero in both PI-Boost and PI-Buck mode operations.

© 2025 by the authors. Published by Universidad Tecnológica de Bolívar under the terms of the Creative Commons Attribution 4.0

License. Further distribution of this work must maintain attribution to the author(s) and the published article’s title, journal citation,

and DOI. https://doi.org/10.32397/tesea.vol6.n2.604

1. Introduction

The population explosion and rapid industrial development have drastically increased the electricity
demand worldwide. Conventional energy sources are inadequate to generate a power in order to match with
the load requirements. These energy sources have severe negative impacts like non-renewable, pollution,
etc. Generating and integrating the energy sources which has distinct V-I characteristics by using multiple
single input converter was not efficient. As a result, dual input DC/DC converters are used as an alternative
for multiple single input converters. A few isolated and non-isolated topologies of Dual Input Converter
have been proposed in the literature and it was broadly classified as below.
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There are three categories of converters based on the separation between the ports. The electrically
connected converters use a DC link to connect the ports (Input and Output). Electromagnetically connected
converter ports are isolated and it uses the DC link to connect the input and output ports. The magnetically
connected converter was used to isolate the input port from the output port with the help of multiple winding
transformers, but it adds design complexity and increases the system cost. Hence, a non-isolated dual input
DC-DC converter was popularly used for renewable energy and hybrid electric vehicle applications.

A multi-input-single output DC-DC converter topology was proposed and their various operating states,
small signal modeling, transfer function and performance comparison of the converter is verified both in
simulation and experimentation [1]. The SEPIC, LUO, and interleaved LUO converters are compared in
terms of converter output, motor parameters, and grid output. The performance of the converter is analyzed
using several optimization techniques. From the result, the interleaved LUO converter performs better than
the other two converters with a voltage gain ratio of 1:22, conversion efficiency of 98.3%, and grid current
THD of 2.9% [2]. A simple power control strategy is proposed for steady-state and dynamic analysis of the
converter. The performance analysis of the converter is made by comparing it with the existing topologies
based on several criteria such as duty ratio and efficiency. Based on the results, the proposed converter
features high voltage gain, low voltage stress, reduced part counts, with good efficiency [3].

A new multi-input non-isolated DC/DC converter with a high voltage transfer gain is proposed. The
converter features a wide control range for various input powers with no restrictions on duty cycle, and
less current stress. The proposed converter provides a good efficiency under various load conditions [4].
In order to integrate renewable energy sources (RES) with the load, a non-isolated multi-input DC-DC
converter (MIC) topology is described. The proposed approach is validated through experimental results
obtained using a laboratory prototype. Additionally, a 36 V/380 V, 200 W DC-DC converter’s operating
modes, characteristic waveforms, design specifications, simulation results, and experimental findings were
presented [5]. A multiple-input DC/DC converter is studied in the MATLAB/Simulink environment and
experimentally proven on a laboratory prototype using a dSPACE 1103 real-time digital controller [6].

Developed a H bridge cascade 5L-UPQC that maintains a constant DLCV during load variations,
suppresses source current and load voltage harmonics, improves the shape of the current and voltage
waveforms, and eliminates supply voltage oscillations (disturbance, sag, and swell). This study compares
ANN, PIC, and SMC controllers for DLCV balancing, as well as other existing methods. The two
test scenarios demonstrate that the developed method achieves significantly lower THD than previous
approaches presented in the literature [7]. A Modified Dual Input DC-DC converter capable of integrating
different V-I characteristic is proposed. The chosen converter was carefully examined on the experimental
platform to validate simulation results. Experiments and simulations show that the converter’s dynamic and
steady state responses were satisfactory [8]. Two different kinds of dual-input buck-boost-type DC–DC
converters (DIDC and BDIDC) to integrate hybrid energy sources for DC microgrid applications is proposed.
To verify the simulation results, an experimental prototype is developed to validate the results. A simple
control technique is used to ensure that the developed converter responds effectively in both steady-state
and dynamic conditions [9].

A novel modified interleaved dual input – single output dc-dc converter that integrates the ultracapacitor
and battery is proposed. Comparing the proposed converter to existing converters, it offers fewer
components, a simpler construction, and increased efficiency [10]. The proposed converter is employed to
integrate the energy sources from two sources individually or simultaneously. It provides a bidirectional
capability in the Buck, Buck-Boost, and Boost modes. A MATLAB/Simulink is used to evaluate the
proposed converter [11]. The proposed bridge type dual input DC-DC converters offer advantages such as
reduced component count, compact construction, and efficient energy consumption over existing converter
topologies. Two control techniques (ACM and OCC) to regulate output voltage at the desired value, and
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compared their results. The transient study of the IBDC converter in the experimental platform revealed
that the OCC technique outperforms the ACM method in terms of dynamic response [12].

A dual input, positive output voltage DC-DC converter system is presented. The feasibility of the
converter is assessed through detailed analysis of all three modes of operation, including current and
voltage stress analysis, the impact of ESR on voltage gain, power sharing, and power control strategies
for voltage regulation during load and source side perturbations [13]. A multi-input buck-boost DC-DC
converter is presented. The converter’s analysis, design, simulation, and results from experiments prove
that it’s suitable for application like hybrid electric or renewable energy systems [14]. A double input
converter topology capable of harvesting energy from various energy sources with varying voltage current
characteristics is described. Simulation and experimental results indicate that the proposed converter is
capable of integrating energy from many sources with varying characteristics, while also providing more
source availability, flexibility, and control [15].

The investigation of various multi input DC-DC converter topologies indicates that there is no one
topology capable of achieving all of the goals of cost, reliability, flexibility, efficiency, and modularity on
its own. This paper discusses contemporary trends in the design of multi input and multi output DC-DC
converters. The methods for synthesizing multi input converters, as well as their operational principles,
advantages and disadvantages, are studied [16]. A new extendable multi-input step-up DC-DC converter
(MISUC) topology is presented for efficiently connecting various energy sources with varying output
characteristics to a common load. The operation and design of the MISUC are demonstrated in several
modes, and design criteria are met to produce minimal output voltage ripple (OVR). Simulation and
experimental findings were used to validate the converter’s performance [17].

The use of a shunt active power filter (SHAPF) in conjunction with an Energy Storage System (ESS) and
a Solar Energy System (SES) is proposed. The present effort attempts to achieve the following objectives,
such as quick implementation to stabilize the voltage of the DC Link capacitor (DCLCV), harmonics
mitigation and power factor improvement, which leads to satisfactory performance under load and solar
power varying conditions [18]. A comparison of various multi-input DC/DC converter topologies based
on battery life, soft-switching, source usage, and input-output isolation is presented. The review paper
on multi-input DC/DC converters offers information and a selection guide for researchers, designers, and
application engineers [19]. Based on input-output isolation, multi-input converters are classified into three
types: magnetically connected, electromagnetically connected, and electrically connected converters. Each
presented converter has some limitations. Future research aims to develop multi-input converters that are
cost-effective, compact, and provide optimal control for both AC and DC output [20].

The operating waveforms and dynamic analysis of the proposed Dual input super boost DC-DC
converter are thoroughly explored. The proposed converter’s operation and performance in six modes are
validated through simulation and experimental results [21]. A Quasi Z-Source Indirect Matrix Converter
(QZSIMC) for PMG-based Direct Drive Wind Energy Conversion Systems (DDWECS) to improve voltage
transfer ratio and manage output voltage under different loading situations is proposed. Two switching
techniques were tested and compared using factors such as switching stress, shoot-through period, boost
factor, and THD. The QZSIMC prefers the MSVPWM (modified space vector pulse-width modulation
scheme) over the other option [22]. A prototype of a PEMFC/battery hybrid power supply system using
the proposed Dual Input Super Boost Converter (DIBC) topology is developed to validate the theory and
design. Experimental result shows ideal output characteristics and control effect of the developed prototype
[23].

A novel technique for designing feedback controllers based on the Energy Factor concept is presented.
This technique allows for multi-loop control of dc-dc boost converters and dc-dc buck-boost converters
for off-grid PV applications. The proposed controller is executed in hardware for a 1.1 kW PV-array-fed
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booster converter and it is validated by field test results and real-time weather information [24]. A two loop
interleaved boost converter fed Permanent Magnet DC (PMDC) motor is proposed. The presented converter
performance is assessed by using time domain parameters for three different speed ranges. The result
shows that the simulation results are validated with the hardware outputs [25]. A new hybridized maximum
power point tracking technique that combines an opposition-based reinforcement learning approach with
a butterfly optimization algorithm has been proposed. The proposed methodology was evaluated on 6S,
3S2P, and 2S3P photovoltaic setups with varying shading circumstances. Experimental results reveal that
the suggested strategy outperforms standard approaches in terms of adaptation while also mitigating load
variation convergence and frequent exploration and exploitation patterns [26].

A mismatch loss mitigation algorithm is applied for DIDO converter. The proposed system’s
performance is simulated under five different shading patterns using MATLAB/Simulink, and the resulting
PV curves were presented and it is also validated using a 200-watt PV system [27]. The remainder of this
paper was organized as follows: Section 2 presents the circuit diagram, output equation, design parameters
and steady-state waveform of the converter along with that an open and closed-loop simulation was analyzed
under different operating modes of the converter. Performance evaluation followed by result and discussion
are explained in Section 3. The conclusion for the converter topology was drawn in Section 4.

Research Significance

The DC-DC converters are essential electronic circuits that play a crucial role in modern industrial and
commercial electronics. Understanding the different types of DC-to-DC converters and their respective
functionalities is key to optimizes its efficiency and stability. There are several types of DC-DC converters,
each with unique circuit topologies and characteristics. These topologies can be broadly categorized
into two groups: non-isolated and isolated converters. Many Researchers have considered isolated and
non-isolated converters and few have made a detailed analysis of the converters in different operating
modes and their stability analysis. Only a very few researchers have considered non-isolated DC-DC
converters with multiple input configurations. However, their performance is not analyzed in detail with
electrical parameters and time domain specifications. To plug this gap, the electrical and time domain
parameters are considered for performance analysis of the DC-DC converter both in open loop and closed
loop configuration which in turn would result in achieving the improved efficiency, high average output
power and output voltage, reduced time and improved speed of response of the converter.

2. Dual input DC/DC converter

The DIC comprises of two input sources, two power switches with anti-parallel diode and two power
switches without anti-parallel diode, an inductor, capacitor, and resistive load and it was shown in Figure 1.

Figure 1. Circuit diagram of dual input DC/DC converter.
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The basic working of dual input DC/DC Converter was similar to conventional single input DC/DC
converter. Here the passive elements (L, C) charges the load for particular time period and it discharges for
remaining time period. The power can be transmitted/received to and from source/load either concurrently
or individually. Any one of the switches and the diode (SW1, SW2, SW3, and diode D4) will be in
conduction for a particular period (unidirectional). During Bidirectional mode (SW4 and D3) will be
in conduction. The power flow through the converter was controlled by adjusting the duty ratios of the
corresponding switches.

2.1. Operating Modes, design parameters, analytical waveforms and simulation results of dual input
DC-DC Converter

2.1.1. Source to load operation (State 1-4)

• State 1 In this state, switch SW1 was ON. Source 1 delivers the energy to the inductor. However, the
diode D4, switches SW2 and SW3 are in a non-dynamic state as shown in Figure 2(a).

• State 2 In this state of operation, the switch SW3 was turned ON. It is observed that the switch SW3
conduction makes a series combination of both input sources. Hence, the energy was transferred to
the inductor from both the input sources simultaneously. The utilization of independent as well as
simultaneous input sources are considered as a potential merit of this converter. This unique operation
of the converter finds its applications like a hybrid EV, renewable energy, etc. In this state, switches
SW1, SW2, and diode D4 are in the non-dynamic state as shown in Figure 2(b).

• State 3 Consider the switch SW2 was ON and other switches are in OFF state. In this state, Source 2
delivers the energy to the inductor as shown in Figure 2(c).

• State 4 In this state, the switches SW1, SW2, and SW3 are in OFF state, and forward biases the diode
D4. The stored energy in the inductor L is transferred to the load as shown in Figure 2(d).

2.1.2. Load to source operation (State 5-6)

• State 5 When the load has power during braking operation, the switch SW4 was turned ON and
it charges the inductor L. Due to this, a −E0 voltage was produced across the inductor as shown
in Figure 2(e).

• State 6 In this state, the switch SW4 was turned OFF. The inductor’s stored energy was transferred
to the input sources with the help of diode D3. The voltage over the inductor is E1 + E2 as shown
in Figure 2(f).

According to the volt-second balance equation, the average voltage of the inductor should be zero when
the system is in a steady state. Equation (1) provides the inductor’s average voltage over a cycle.∫ Ts

0
EL dt = 0, (1)

E1t1 + (E1 + E2)t3 + E2t2 − ECt4 = 0, (2)

where t1 = d1Ts, t2 = d2Ts, and t3 = d3Ts. Dividing eq. (2) by Ts and substituting EC = −E0, we get:

E1d1 + (E1 + E2)d3 + E2d2 + E0(1 − (d1 + d2 + d3)) = 0. (3)

The output voltage equation of the converter (when power flows from source to load side) is:

E0 = −
(

E1d1 + (E1 + E2)d3 + E2d2

1 − (d1 + d2 + d3)

)
. (4)
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Figure 2. Mode of operation. (a) State 1. (b) State 2. (c) State 3. (d) State 4. (e) State 5. (f) State 6.

The average inductor voltage is given by:∫ Ts

0
EL dt = 0, (5)

ECt1 − (E1 + E2)t2 = 0, (6)

where t1 = d4Ts, t2 = (1 − d4)Ts, and EC = −E0. Dividing eq. (6) by Ts and substituting EC = −E0,

−E0d4 − (E1 + E2)(1 − d4) = 0. (7)

Output voltage equation of the converter (when power flows from load to source side):

(E1 + E2) =
d4

1 − d4
(−E0). (8)

2.1.3. Design parameters

The parameters considered for the converter under buck and boost mode are shown in Table 1.
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Table 1. Simulation Parameters

S. No Electrical Parameters Specifications during

Boost Mode Buck Mode

1 Voltage - E1 48 V
2 Voltage - E2 36 V
3 Duty ratio (d1) 20% 15%
4 Duty ratio (d3) 32.5% 10%
5 Duty ratio (d2) 20% 15%
6 Inductor (L) 6.5 mH
7 Capacitor (C) 433 µF
8 Switching Frequency (Fs) 10 kHz
9 Load Resistance (R) 10 Ω

10 Output Voltage (Eo) -160 V -35 V

2.1.4. Analytical waveforms of the converter

Steady state waveform of the converter under continuous conduction mode (CCM) for source to load
and load to source was shown in Figures 3 and 4.

Figure 3. Source to Load waveform.
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Figure 4. Load to Source waveform.

2.2. Simulation Results

The open and closed loop simulation was performed by considering the optimum behavior of various
components in a dual input DC/DC converter.

2.2.1. Open loop simulation

The insulated-gate bipolar transistors were used as power switches. The boost and buck mode
specification for various electrical parameters are given in Table 1. Output voltage of -160 V was obtained
from boost mode with a duty ratio of d1 = 20%, d2 = 20%, and d3 = 32.5% (To check the utility of the
converter, output voltage is chosen as -160 V). The converter’s output voltage during buck mode was -35 V,
if the duty ratio were chosen as d1 = 15%, d2 = 15%, and d3 = 10%. The open loop schematic diagram
of the dual input non-isolated DC/DC converter is shown in Fig. 5.

2.2.1.1. Boost Mode

In boost mode, the input voltages E1, E2 and the duty cycle provided to the switches SW1, SW2, and SW3
are shown in Table 1. Switch (SW1) was assigned with the duty cycle (d1), and the inductor was charged to
48 V (i.e., E1 − Eo). The voltage across the inductor will be (i.e., E1 + E2 − Eo), i.e., 84 V, when the d3 is
applied to switch (SW3).

Moreover, when d2 is applied to the switch (SW2), the inductor voltage will be 36 V (i.e., E2 − Eo), and
the inductor was finally discharged to a value of -158.5 V (i.e., −Eo). As shown in Fig. 6(a) and Fig. 6(b),
the current flowing through the inductor was 57.63 A during charging and 57 A when it was discharging.
The voltage across load resistance is -158.5 V (i.e., −Eo) and the current through the load resistance (-Io)
was -15.85 A, as shown in Fig. 6(c) and Fig. 6(d).
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Figure 5. Open loop schematic of dual input DC/DC Converter.

Figure 6. (a)Voltage across the inductor (b) Current through the inductor (c) Output voltage across the
load (d) Output current through the load during boost mode.
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2.2.1.2. Buck Mode

In buck mode, the input voltages E1, E2 and the duty cycle provided to the switches SW1, SW2, and
SW3 are shown in Table 1. For duty cycle (d1), the inductor charges to a voltage of 48 V (i.e., E1 − Eo),
for a duty cycle (d2), the inductor charges to a voltage of 36 V (i.e., E2 − Eo), and for duty cycle (d3), the
voltage across the inductor will be 84 V (i.e., E1 + E2 − Eo).

Later, the inductor voltage was −34.65 V (i.e., −Eo). The current through the inductor while charging
and discharging will be from 5.79 A to 5.48 A, as shown in Fig. 7(a) and Fig. 7(b). The output voltage
(−Eo) was -34.65 V, and the output current (−Io) was -3.465 A across the load resistance, as shown in
Fig. 7(c) and Fig. 7(d).

Figure 7. (a)Voltage across the inductor (b) Current through the inductor (c) Output voltage across the
load (d) Output current through the load during buck mode.

2.2.1.3. Bidirectional Mode (Buck)

Consider an input voltage of Ein = −160 V for bidirectional operation as shown in Fig. 8(a). SW4, the
switching signal, was provided with a duty ratio (d4) = 34%. The voltage across the inductor EL = 81.65
V, which was shown in Fig. 8(b). The current flows through the inductor while discharging and charging
was from -40.9 A to -41.79 A, as shown in Fig. 8(c).

The output voltage will be the sum of the voltage across both resistors, as shown in Fig. 8(d) and
Fig. 8(e). (i.e., Eo1 = 40.8 V, Eo2 = 40.8 V, Eo = 81.61 V (i.e., (Eo1 + Eo2)), and the output current was
Io = 81.61 A, as shown in Fig. 8(f) and Fig. 8(g).)
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Figure 8. (a)Ein as Input voltage. (b) Voltage across the inductor. (c) Current through the inductor. (d)
Output voltage across the load (Eo1). (e) Output voltage across the load (Eo2). (f) Output voltage across
the load (Eo). (g) Output current through the load. (Io) during bidirectional mode.
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2.3. Closed loop simulation

The main objective of closed loop simulation was to generate the appropriate duty ratios d1, d2 and d3,
for the switches SW1, SW2, and SW3 in order to obtain the output voltage and current with minimum error
values when compared with open loop simulation. For simulation study, the time domain specification was
considered as performance analysis parameters for both open and closed loop simulation. The trial and
error method was adopted to generate the KP and KI values required for the PI controller.

2.2.2.1. Closed loop control strategy

Dual-input DC/DC converter was used to combine the energy sources which have distinct (V-I)
characteristics. Proportional-Integral controller was used to regulate the output voltage and current by
controlling the duty cycle of the switches. The comparator compares Eref with Eo and generates an error
signal, which was provided to PI Controller-I (voltage controlled-PI). PI Controller-I output was compared
with Io and the error signal was provided to another PI controller-II (current controlled-PI), which generates
an error signal. The error signal was provided to three pulse generator modules in order to generate the
duty ratio for the corresponding switches. A PI-based Dual-Input DC/DC converter was shown in Fig. 9.

Figure 9. Closed loop schematic of dual input DC/DC Converter.

2.2.2.2. PI-Boost Mode

The gain values chosen for PI Controller-I are as follows: Kp = 0.01 and KI = 1.9, and the value
chosen for PI Controller-II was Kp = 0 and KI = 0.0001. The inductor was charged to a voltage of
48 V for a particular time period (i.e., E1 − Eo), and then the inductor was further charged to 84 V (i.e.,
E1 + E2 − Eo). The inductor was finally charged to 36 V (i.e., E2 − Eo) and was eventually discharged to
(−Eo), i.e., −160 V.

The inductor current undergoes a sequence of charging and discharging from 58.65 A to 57.98 A, as
shown in Fig. 10(a) and Fig. 10(b). The voltage (−Eo) and current (−Io) across the load resistance (output
resistance) were -160 V and -16 A, as shown in Fig. 10(c) and Fig. 10(d).
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Figure 10. (a)Voltage across the inductor (b) Current through the inductor (c) Output voltage across the
load (d) Output current through the load during PI-boost mode.

Figure 11. (a)Voltage across the inductor (b) Current through the inductor (c) Output voltage across the
load (d) Output current through the load during PI-buck mode.
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2.2.2.3. PI-Buck Mode

The gain values provided to the PI Controller-I were KP = 1 and KI = 0.01, and the value for PI
Controller-II was chosen as KP = 0 and KI = 0.001. The inductor was charged to a voltage of 48 V (i.e.,
E1 − Eo), 36 V (i.e., E2 − Eo), and 84 V (i.e., E1 + E2 − Eo) for a specific time period. Lastly, the inductor
was discharged to a voltage of −35 V (i.e., −Eo) for the rest of the time interval.

The inductor was charged to a current of 6.05 A and discharged to a current of 5.725 A, as shown in
Fig. 11(a) and Fig. 11(b). Output voltage and output current across the load resistance were -35 V and -3.5
A, as shown in Fig. 11(c) and Fig. 11(d).

3. Performance Analysis of the Converter

Dual-input DC/DC converter’s performance was validated by considering certain parameters such as
average output power, efficiency, and output voltage. The boost mode duty cycle with input voltage (E1) of
48 V and the input voltage (E2) of 36 V was taken into account for analysis.

Figure 12. Average output power of DIC over change in load resistance.

From Figure Figure 12. it was noticed that the converter can yield more average output power with
respect to change in load resistance.

Figure 13. Efficiency of DIC over change in load resistance.

From the graph it was observed that the increase in load resistance will decrease the converter efficiency
as shown in Figure 13.
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Figure 14. Output voltage across the load resistance Vs duty cycle (d3).

The output voltage across the load resistance was correlated with duty cycle and it was shown
in Figure 14. In order to obtain the above graph, certain parameters are taken into consideration such as the
input voltage (E1) as 48 V, input voltage (E2) as 36 V, and the duty cycle provided to the corresponding
switches are d1 = 10%, d2 = 10%, and d3 = 0% to 70%.

The DIC provides a high output voltage of 670 V, efficiency of 96%, and high average output power of
2560 W when compared with other existing converters ranging from an output voltage of 150 to 300 V,
efficiency of 78 to 95%, and an average output power of 200 W to 1000 W as discussed by Athikkal et al.

3.1. Results and Discussion

Time domain specifications such as rise time (tr), peak time (tp), maximum peak overshoot (Mp),
settling time (ts), and steady state error (ess) were measured in both open loop and closed loop in order to
evaluate the performance of the converter. The time domain analysis of the converter was shown in Table 2.

Table 2. Time domain analysis of the converter

Open loop tr (ms) tp (ms) Mp (V) ts (ms) ess (V)

Boost operation 15.6 23.5 8.5 75.03 1.5
Buck operation 5.52 9 12.1 76.31 0.3

Closed loop tr (ms) tp (ms) Mp (V) ts (ms) ess (V)

PI-Boost operation 15 21.8 24 65.29 0
PI-Buck operation 3.29 8.5 21 70.75 0

Manikandan et al. has proposed an interleaved boost converter for Permanent Magnet DC (PMDC)
motor and assessed the time domain parameters for various speed ranges, namely 1000, 950, and 900 rpm.
For 1000 rpm, they have achieved a tr = 1.74 sec, tp = 2.10 sec, ts = 2.15 sec, and ess = 1.6. For 950
rpm, they have achieved a tr = 1.77 sec, tp = 2.30 sec, ts = 2.75 sec, and ess = 1.8. For 900 rpm, they
have achieved a tr = 1.79 sec, tp = 2.48 sec, ts = 2.86 sec, and ess = 1.9. When compared with the
above results, the proposed results listed in Table 2 indicate that the closed-loop simulation of the dual-input
DC/DC converter provides a reduced tr = 15 ms, tp = 21.8 ms, ts = 65.29 ms, and ess = 0 for PI Boost
Mode, and for PI-Buck mode, tr = 3.29 ms, tp = 8.5 ms, ts = 70.75 ms, and ess = 0, while increasing the
Maximum peak overshoot (Mp) in both modes of operation. Hence, the converter in closed-loop simulation
enhances the speed of response and also provides an accurate estimation of time domain parameters.
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4. Conclusions

A detailed analysis of dual input DC/DC converter such as topological architecture, mode of operation,
output equation, steady-state waveform, design parameters, and an open and closed loop simulation was
described in this article. An effort was made to improve the performance of the converter by implementing a
closed-loop control strategy. The various electrical parameters and time-domain specification are taken into
account in order to show the workability of the converter. In terms of electrical parameters, the converter
provides an average output power of 250 W to 2560 W, the efficiency of the converter will vary from 89%
to 96%. An increase in output voltage of 10 V to 670 V for change in duty cycle (d3).During PI - Boost
mode of operation the converters rise time is reduced from 15.6 to 15 ms, peak time is reduced from 23.5
ms to 21.8 ms, settling time is reduced from 75.03 to 65.29 ms and achieved a steady state error of zero
from 1.5, then for PI- Buck mode of operation the converter rise time is reduced from 5.52 to 3.29 ms,
peak time from 9 to 8.5 ms, settling time from 76.31 to 70.75 ms and a steady state error is reduced from
0.3 to 0. From the results, the closed loop control of converter provides a simultaneous power delivery
with increased efficiency, high average output power, wide control range of output voltage and an accurate
estimation of time domain parameters. The drawback encountered in the present converter under closed
loop simulation is increase in maximum peak overshoot (% Mp) which need to resolved and a Forthcoming
research work will focus on developing an experimental prototype of the converter.
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