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1. INTRODUCTION

1.1. Background and Motivation Research

The fossil fuel depletion affects the automobile sector severely, due to environmental concerns,
including global warming, the increased carbon footprint, etc [1]. Owing to the emissions of
greenhouse gases and energy disaster, the generation of electrical power using fossil fuels is being
replaced with RES around the world [2]. Currently, RES represents 25% of the world’s capacity for
power generation. Worldwide, population growth and environmental degradation are worsening
due to higher fossil fuel consumption. The challenge of large distances transmitting electricity is
driving the growing adoption of RES [3]. The growing use of Renewable Energy (RE) is mainly
due to the pollution caused by fossil fuels [4]. Because RES are easy to maintain, environmentally
friendly and highly efficient. The energy generation from a Solar Photovoltaic (SPV)-based RES
decreases the energy crisis and ecological pollution [5].

The SPV structures are established in a series—parallel arrangement, for achieving high output
voltage levels, which reduces their effectiveness and increases their overall size [6]. Yet, the
shortfalls of SPV system include its dependency on output voltage load, limited power capacity,
and reliance on environmental factors such as solar irradiation and temperature. These
shortcomings are easily addressed with the combination of power converters [7]. However, due
to the wide spectrum of RE and the variety of power converters presents challenges arise in
effective implementation and integration [8]. The DC-DC converters are generally designed for a
specific application and used across a range of power levels from low to high [9-10].

1.2. Literature Survey

B.M. Kiran Kumar et al (2021) [11] have developed Multiple Gain Boost Converter (MGBC) with
Capacitor-Inductor-Capacitor (CLC) structure for integration of the SPV system for a grid. The
MGBC is demonstrated to provide a huge improvement in boosting factor and allow for more
voltage out of fewer components. However, owing to increase in number of components makes
the system design more complex, results in higher cost and faces difficulties in implementation.
Shima Sadaf et al (2021) [12] have introduced an active switched inductor network based high
gain boost converter designed for DC application, provided high voltage gain and reduced
number of components. The improved high gain switched inductor network reduced switch
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voltage stress and conduction loss while also providing continuous input current. Nonetheless,
addition of passive components increases the internal complexity. Mahnaz Izadi et al (2023) [13]
have researched a non-isolated quadratic DC-DC boost converter achieving ultra-high voltage
gain without need for a voltage doubler circuit while reduces voltage stress components, making
it highly suitable for RE applications. Nevertheless, this system requires precise control and
optimization to achieve stable operation within varying load condition. Sathish Ch. et al (2023)
[14] have presented High Gain Modified Z-source Boost converter for addressing the low DC
voltage and current produced by PV source. This contributes in limiting the number of power
conversion stages, energy losses and better grid synchronization. However, the complexity of
control system is increased, as it requires greater precise tuning to ensure stable and efficient
operations. Seshagiri Rao et al (2022) [15] have developed a Voltage Multiplier Coupled Cascaded
Boost Converter (VM-CBC) for solar PV applications in a DC microgrid to achieve greater
voltage gain and efficiency. The VM-CBC affords continuous source current, better efficiencies
and lower component stress with voltage and current yield performance. Nevertheless, this
converter increased circuit complexity, creating higher power losses and an increased system
impact. Table 1 provides a more overview of existing studies on DC-DC converters.

Table 1. Summary of exiting converter Performance.

Author name /Year Converter Operations Limitations
Abualkasim Bakeer | Buck Boost o Operates in buck and o Primary semiconductors are most
etal /2022 [16] boost modes using phase | vulnerable.
shift modulation. o Trade-off between resonant tank
« Transfers power from parameters affects efficiency.
PV module to DC « Reliability affected by PV mission
microgrid. profile variations.
V. Fernio pires Dual Output and « Provides continuous « Hard-switching operation may
etal /2021 [17] High Voltage Gain | input current and self- increase power losses.

 Non-idealities in inductors limit
voltage gain.

« Parasitic elements affect
dynamic response in practical

DC-DC Converter | balancing outputs.
« High voltage gain with
reduced semiconductor

voltage stress.

implementations.
Mahajan Sagar Scalable High- o Converts lower DC o Requires additional components for
Bhaskar Voltage Gain voltage to higher DC higher voltage gain.
etal /2024 [18] Converter voltage. o Increased complexity with more
o Scalable to multiple stages.
stages for increased o Parasitic losses affect efficiency.
voltage. « Component ratings impact cost and
design
Davut Ertekin High Gain » Minimizes input current | « Requires additional components,
/2022 [19] Switched-inductor- | ripples, improving PV increasing system complexity.
capacitor DC-DC | panel efficiency. « Voltage stress on diodes require
Boost Converter  Enhances energy specific component selection.
extraction from PV « Efficiency decrease under certain
sources. load conditions.
Kanagaraj N High Boost « Enhances voltage gain | « Struggle with low boost gain at high
et al /2024 [20] Multi-Port for better grid-tied PV duty ratios.
Z-Network applications. o High-frequency transformers
Converter « Converts multiple input | increase design complexity and cost.

sources into a single DC
bus.
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1.3. Contribution and Paper Organizarion

This paper proposes and investigates a novel CIX?AB converter topology for voltage boosting in
PV applications. The key contributions of this paper are:

« The solar energy is transformed to DC electrical power by the PV system, which is supplied to
the advanced CIX*AB converter.

« High gain voltage and efficiency are achieved in the CIX?AB converter by using coupled
inductors and a two-stage boosting scheme.

o A PI controller is utilized for output voltage control in the PV system.

The article, section II explains the modelling of each of the system components, such as PV panel,
converter, and controller. Section III presents the simulation results and a comparison of the
converter performance based on voltage regulation and efficiency. Section IV summarizes the
work by presenting the key findings and outlining future work directions.

2. PROPOSED SYSTEM METHODOLOGY

A PV system obtains voltage and current in the form of DC through the conversion of sunlight
into electrical energy. However, the current and voltage produced by the PV system is low due
to changing weather conditions from sunlight intensity, temperature, etc. This fluctuation makes
regulating the output of PV panels necessary, thus a highly efficient DC-DC converter is utilized
to provide a higher level output. The CIX?AB converter uses coupled inductance and utilizes a
dual-stage design to increase the fluctuating PV voltage to a enhance DC output, minimizing loss
and optimizing conversion efficiency as shown in Figure 1.

{ COUPLED INDUCTOREXTENDED D]

DOUBLESTAGE ACTIVE BOOST (CIX?AB) _ */
— CONVERTER g

Lyl Lﬁ

—_— = Dy

vV

= Co v, SR

Figure 1. Proposed block diagram

The system employs a PI controller to generate a control signal for the PWM generator, which
is produce switching pulses to control the converter. Each component work together to extract
maximum power from PV maintaining stable, high-efficient performance characteristics against
fluctuating environmental conditions to provide consistent power to the load.

2.1. PV system

A PV module is obtained by interconnecting a solar cell, a simple technology of converting
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sunlight to pollution-free electricity. Similarly, these panels are linked in series and parallel to
produce PV arrays, which produce green and clean energy. An individual solar cell is an element
of an electrical circuit that includes a diode, a photocurrent generator, which is responsible for
production of electricity from light. It also contains two resistors, one series and one parallel that
signify the Joule effect and the recombined losses. The basic circuit design for a solar panel is
depicted in Figure 2.

PHOTOVOLTAIC CELL

Ipn Rs I
—o i ANN—Z0 +
il oo
]D 1 sh 1
N i -
\ CT - Rsh v
’o Yol
Figure 2. Basic Solar panel circuit.
Kirchhoff’s law states that the PV cell’s current operates as below:
I=1,,-1,-1, (D
The shunt current expressed as:
V+RI TV
== d (2)
R R
sh sh

Here, I stands PV cell current output, Ipz and I; represents photocurrent and diode current. Iy,
and Ry denotes shunt current and shunt resistance. V and R, stands terminal voltage and series
resistance respectively. Flowing of current over the diode defined as:

I =1]e" 1 (3)

The above formula, inverse saturation current and Ideality factor of diode denoted by I and n. V;
represents thermal voltage that written as:
N KT,
V,= 4)
q
Here, k stands Boltzmann constant. g and N respectively represents electronic charge and number
of cells linked in series. I is specified by subsequent calculation:
g |L-L
€0 Tn T::
3 nk
T
[ =1,-=]e (5)
ref

The above calculation, I, denoted inverse saturation current at reference temperature assumed
via expresses as:

[ =t (6)
=)

e nv,

In this equation, Icc and V., represents short circuit current and open circuit voltage of PV cell.
Solar Energy and Sustainable Development, Votume (14) - N (2). December 2025
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Energy band gap of semiconductor denoted by E,o. The I,;, calculated for any arbitrary value of G
irradiance and T. cell temperature by subsequent calculation:

G
1 :G_Icc +ki<7—; _TWref) (7)

ph
ref

Where, G and . Tref represents reference irradiance and temperature. k; stands temperature

coefficient current. Thus the output current I of a PV system is defined as below:
v

d V
_ _ 1 l__d
I—Iph IS e 1 R (8)

sh

A PV system is used to deliver energy to the load but the variability in changing environmental
conditions, such as cloudy, raining significantly affect output voltage level. The proposed designed
solution enhance the output voltage and maintain stability, through using a high-efficiency
converter which is discussed below.

2.2. Coupled Inductor-Extended Double Stage Active Boost (Cix’Ab) Converter

A CIX?AB converter employed in a PV system that increase the voltage attained from PV panels.
Coupled inductors enable high voltage gains and sufficient energy transfer, coupled with a double-
stage boost topology, yield very high conversion ratios. The circuit as shown in Figure 3 includes
coupled inductors (Lxi, Lx2, Lingi» Lingz » Lr), @ switch (S, S2), diodes (D, Dy), and capacitors (C, ,Cy
,Co). The converter operates in distinct modes defined by switch operation and energy transfer
paths, which limit voltage stress, increase conversion ratio with a continuous input current for
PV applications.

Ry

AR

Figure 3. Proposed CIX*AB converter.

Mode 1:

Both switches, S; and S; are off in this mode shown in Figure 4 (a), which causes both switches to
be off and enters into a freewheeling mode. At this point the energies stored in the magnetizing
inductors, thus L.,y and Ly, are transferred to the load. The current flowing through the resonant
inductor, L, and the coupled inductors, L,; and L. to help to boost the voltage. The capacitors, C,
and G, are discharging their stored energies and continuing to provide continuous current to the
output through diode, Dy. This mode is very short and only dependent on the resonance between
the inductors and the capacitors, allowing decreased switching losses with increased efficiency
from one mode to the other.

(Crl +C, )|:VDSI (tO )]2
(i, ()]

L >

r

(9)
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Figure 4. Modes of operations in proposed converter.
Mode 2:

In mode 2 shown in Figure 4 (b), switch S; is closed and current flow through the resonant inductor
L, . At this time, the combination of coupled inductors L,; and L., keep the load powered, while
the output diode current ip is decreasing. The resonant current flows through L, and reverses
direction from negative to positive and grows until it reaches the combined magnetizing currents
of irm; and irmz. In this active energy transfer step, magnetic coupling and interactions with the
input-source determine the voltage at v, and the voltages across the magnetizing inductors vim,
and vimg .

2nV. +V
p =— in o 10
* 2n+1 (10)
V. -V
V=2 11
Lmgl 2y +1 (v
-(v,-7,)
Vit =T (2

The magnetizing inductor currents irmg (%) andiime(t), resonant inductor current ir(t), and diode
current ip,(t), written as:

<>ﬁ<><> (13)
) o ) (14)
)= ) 1) (15)
()-8 ) 6
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Mode 3:

In Mode 3 shown in Figure 4 (c), switch S; is ON and is conducting the resonant inductor
current i, , equal to the total current of the magnetizing inductors irmg and iLmg .

Switch S, is OFF, and energy delivered via input source is being supplied to both magnetizing
inductors, where vy = Vi, and vimge = —Vi in to produce symmetry in the energy charging.
During the mode, the output diode Dy is in the reverse bias state, and the load is receiving power
exclusively from the discharge of the output capacitor Cy. This mode ends once S; is turned OFFE,
and the node voltage v, illustrates the dynamics of L, , L, and L together.

2L
Vo=V 17
o ng +2L, (17)
4 e 18
v, =V ———
Lmgl in ng + 2 Lr ( )
4 u 19
% =V —
et ML 2L (19)
The magnetizing inductor currents izmg (t) and irmg(t), resonant inductor current ir.(¢), written as:
V.
; _ in mg .
legl (t) - ng ng N 2Lr I+ legl (Zz) (20)
vV -L
. — n mg .
legZ (t) - ng ng + 2Lr I+ legZ ([2) [2 1)
i 2L )
lLr(t):V;nLm+2Lrt+lLr(t2) (22)

Mode 4:

In Mode 4 shown in Figure 4 (d), switch S, is ON position and switch S; is OFF, allowing input
voltage Vi, to charge capacitor C, and magnetize inductor L, from the active path.

The auxiliary diode D, became forward biased, allowing energy to be transferred from the
primary side into the resonant network comprising L. , L. and capacitor C,. Meanwhile, the
coupled inductor assist with forwarding the increased energy through L,; , and L, to the output
through diode D,, which re-charges output capacitor C, and drives load R,. This mode allows
efficient energy reusing and prepares the system for the subsequent switching cycle while keeping
continuous conduction and large step-up gain.

2nV. +V
V — m o 23
* 2n+1 (23)
V.-V
Yo = 1 (24)
(V. -%) s
A% =
ez 2n+l (23)
The currents iimgr , irmg2, ir- and ip, are written as:
V. -V
i (t)=———(t)+i, (¢ (26)
ngl( ) (2n+1)ng( ) ngl( 4)
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—-\v., -V
s (1) -(;H—I)L)(m s (1) (27)
; 2 V;Vl B o s
i, (¢) =ﬁ(t)+zu (4,) (28)

i \t)—i t)—i [t
. Lmg1 ( ) Lmg?2 ( ) Lr ( )
i |t)= 29
Do ( ) 2n+1 (29)
Voltage transfer ratio:
The magnetising inductor L. volt-second balancing equation is:
1
V. -V ) Tmgl 84
op +y,—2—(D-D, )+-2—2(1-D)
2n+1 "1 “7 0 2n+l
—L +L

2 mgl r

0 (30)

Typically, magnetizing inductors Ly, and Ly are larger than resonant inductors L,. Equation (30)
is reduced to Eq. (31) when the effects of duty loss D.r and resonant inductor L, are disregarded,
and then the ideal transfer function Mqa is obtained as eq. (32).

V. -V
VD+-n_%(1-D)=0 31
" 2n+l( ) U
2nD +1
ideal :ﬁ (32)

Due to the effect of duty loss D.., the voltage of the magnetizing inductor L, fluctuates in duty
cycle D. Equation (33) is redefined in light of the inductor’s influence, and the transfer ratio
M=V, /Vi, in written as:

o (p_p Y(2n+1)

v, _ L, +2L 33)
v, 1-(p-n,)
Duty loss D, is obtained using equation (30) as follows:
er:—d&mm(2n+l) 1 )
Lo Vi) ie(4) v(4)
L, L, L
Here the diode’s peak current is denoted ip, umax and the value obtained as:
D) 5l€) () () .
Po-Mex 2n+1 L., L., L

The I_o output current derived as:
_ iDo_Max _ _
Q_—E—{l(D D,)] (36)

Figure 5 represents function of waveform of the proposed topology, divided into four paths in
one cycle. The CIX?AB converter such as larger voltage gain, lower input current ripple, and lower
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voltage stress on power switches making converter suitable to PV application. Coupled inductors
provide a smaller form-factor as well as highly efficient energy transfers, mainly useful for step-
up voltages applications containing high voltage ratios. Additionally, there is a PI controller in a
PV system that regulates output voltage to minimize steady-state error, which is discussed below.

MODE! MODEZ  MODE3 MODE4

Tim1

A

" ! : t
iymz /\/\

Iis1 1 1 |
—

A
IL:Z | | 1 T

Figure 5. Key waveform of proposed converter.

2.3. PI Controller

A PI controller gradually regulates a control system that initially determines the fault, such as
the difference between desired set point and current process parameter. The Proportional (P)
component of controller multiplied the error via proportional gain (K,) and performs a rapid
action proportional to the error. The Integral (I) section analyses total amount of all preceding
errors by integrating gain (K;). The two modules P and I combine organised to calculate control
output, which is subsequently used by the system as shown in Figure 6. This output affects the
systems eventual output by reducing inaccuracy over time while maintaining the set point.
Therefore, in this control signal is generated by summing error and integral of the error signal.

e(t)

PROCESS VARIABLE

Figure 6. PI controller design.

m(t)=K e(t)+K Te(t) (37)
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Here, m(t) indicates controller output and e() signifies error signal. A PI controller is defined by
the above formula, which adjusts output according to the present error and the total amount of
previous errors. The Laplace transfer, the above-mentioned formula considered interpretation to
obtain the controller’s transfer function, which is provided as:

M(s):KpE(s)+Ki@ (38)
Reducing common term, E(s) and obtain,

K
M(s)=E(s)| K, +— (39)

It mentioned the error signal function as an input that causes the controller’s output to change.
Therefore on transferring E(s) to LHS, and obtain:

M(S):K +£ (40)
E(S) Pos

M(S):K 1+£ (41)
E(s) p_ KpS

M(s) [, 1

E(s) =KP_I+E (42)

This calculation signifies the gain of PI controller.

T=K /K, (43)

The control system uses a PI controller to deliver a signal through a PWM generator, which makes
the switching pulses that regulate the functioning of the converter. These above components
work together to extract as much power as possible from the PV source, whilst also ensuring
performance remains stable and efficient despite changing environmental factors to deliver
consistent power to the load.

3. RESULT AND DISCUSSION

The proposed CIX*AB converter developed and tested in the MATLAB/Simulink environment.
Three tests cases are used to determine its functionality including: steady-state, dynamic
changing temperature and intensity, dynamic temperature with stable intensity cases. The results
of the converters input and output responses are analysed for all cases, using the PI controller.
Parameter specification details are presented in Table 2.

Table 2. Parameter Specifications.

Parameter | Specifications
PV System

No. of panels connected in series 9

No. of panels connected in parallel 2

Rated Power 5kW

Open circuit voltage 37.25V

Short circuit current 8.95A

Remaining parameters

Solar Energy and Sustainable Development, Votume (14) - N (2). December 2025
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CIX*AB Converter

Switching Frequency 10kHz
Limgi, Ling2, L1y Lx2, Ly1 , Ly2, Lr 4.7 mH
Ca, Gy 22uF
Co 2200F

Case 1: Steady State Condition of PV

Figure 7 describes the temperature and intensity waveforms of steady state condition on PV for
case 1.

The first graph shows a temperature waveform indicating steady 35°C which means that the
ambient thermal conditions for the PV had remained stable.

The intensity is shown constant around 900W/m?, representing ideal irradiation for PV energy
conversion.

It is established that the PV system at steady state operated under standard test conditions for
Case 1 by the indicator values shown in both the temperature and intensity waveform.

TEMPERATURE WAVEFORM

50
-~ 40
)
o
E 3o
g
‘;‘. 20
E
=
10
o
[ 0.1 0.2 0.3 0.4 0.5
Time (seconds)
SOLAR INTENSITY WAVEFORM
1200 T T - -
- 1000}
=
;E S8oor
-
=
~ 600}
g qoof
=
= 200l
0

o 0.1 0.2 0.3 0.4 0.5
Time (seconds)

Figure 7. Waveform of temperature and intensity in steady state condition of PV.

Figure 8 illustrates the characteristics of CIX*AB converter during steady state condition.

The first waveform represents the steady DC voltage input of approximately 260 V.

This indicate that the PV solar power source supplying constant voltage power to the input.
The second waveform represents the DC input current which shows slight transient and minor
oscillations at the beginning, but its eventually stabilized with some oscillating ripples toward the
end due to switching action and power balancing.

Figure 9 shows the output behavior of the CIX*AB converter controlled by a PI controller.

The first graph shows output voltage response of the converter.

The output voltage settles around 600 V after a transient response indicating that the voltage is
well regulated. Next the output current waveform stabilizing at 9 A at beginning of the operation
with minimal oscillations.

The results verify that the controlled output of PI controller is effective and the system is
controllable for the steady state operation.

Solar Energy and Sustainable Development, Volume (14)- No (2). December 2025
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INPUT DC VOLTAGE WAVEFORM OF CIX*2 ABCONVERTER
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Figure 8. Waveform of input voltage and current in steady state condition of PV.

Carrent(A)

1000

CIX*2 AB CONVERTER OUTPUT VOLTAGE WAVEFORM
USING PI CONTROLLER
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Figure 9. Waveforms of output voltage and current using CIX*>AB converter with PI controller under steady state

condition of PV.

Figure 10 presents the dynamic response of the PV system in Case 2 according to environmental

conditions.

The first waveform shows the temperature increasing from approximately 27°C to 35 °C around
0.35 seconds, indicating a step of thermal change. The second waveform shows the solar intensity
increasing from an approximate level of 900 W/m? to 1000 W/m? at the same time.
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Figure 10. Temperature and intensity waveforms under varying condition in case 2 of PV system.

Case 2: Varying Condition of PV

Figure 11 displays environmental variations impacted the input features of the CIX>AB converter.
The first image shows the input DC voltage, which started at a stable 260 V then decreased slightly,
corresponding to the changing solar irradiance and temperature after 0.35 seconds. The second
image shows the input current, which saw high fluctuations and some increased ripple after the

disturbance, showing that the converter dynamically responding to the PV array’s non-constant
input power.
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Figure 11. Input DC voltage and current waveform of the CIX>AB converter under varying condition of PV.

Figure 12 shows the output performance of the CIX*AB converter to different temperatures and
solar irradiance. Despite variable conditions, the first waveform indicates that output voltage
remained regulated in a 600 V region, while the second waveform shows that output current is
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fairly stable at approximately 9 A. The results from the PI controller and the converter maintains
steady voltage and current output during variations in temperature and solar intensity.
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Figure 12. CIX?AB converter output voltage and current waveform using PI controller
under varying condition of PV.

Case 3: Varying Temperature and Constant Irradiation

Figure 13 illustrates the environmental conditions of the PV system under Case 3. As seen in
the first image, the temperature rises from about 25 °C to 33 °C around 0.35 seconds, simulating
a stepped change in temperature. The second image shows constant intensity of 950 W/m?
maintained throughout the test duration. The test case 3 evaluates the converter’s performance
during rapid temperature changes while maintaining constant solar irradiance.
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Figurel3. Waveform of varying temperature and constant irradiation of PV.

Solar Energy and Sustainable Development, Votume (14) - N (2). December 2025
15



9. Viswanatha Rao et. al.

Figure 14 shows input response of the converter when a temperature rise occurs in the PV
system under constant irradiance conditions. The first waveform shows that the input voltage
relatively steady at around 260 V, with drop occurring after 0.35 seconds which corresponded
with the temperature increase. The input current varies significantly in the second waveform
and stabilizes shortly, with some noticeable ripples at the beginning. These results show that

the converter effectively manages temperature changes, maintaining voltage stability and rapidly
adjusting input current despite initial instabilities.
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Figure 14. Input voltage and current waveform of CIX*>AB converter in case 3.
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Figure 15. Output voltage and current waveform of CIX>*AB converter in case 3.

Figure 15 shows regulated output of the CIX*AB converter as a function of temperature increase.
The first image shows that the output voltage stabilizes around 600 V, and second image shows
that the output current to stays around 9 A with small ripple. These results validate the converter’s
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capability to retain output stability even under changing thermal conditions, demonstrating

effective performance of the control strategy.

Comparison:
The proposed CIX*AB converter compares to various existing converter topologies, including

Double Boost Converter [21], Single Input Multi-Output Converter [22], Dual Switch Non-
Isolated High Gain Converter [23], High Gain Boost Converter [24], Switch-LC-Based DC-DC
Converter [25], and Non-Isolated Quadratic Boost Converter [26]. The evaluation primarily
established on the efficiency, voltage gain, voltage stress on diode and switching devices.

Figure 16 represents the proposed converter delivers the highest efficiency of 96.2%, which is
significantly better than other listed converter. The results specify that the proposed converter
design achieves better performance due to reduced conduction losses, reduced switching losses,

and improvement in energy transfer characteristics.
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Figure 16. Comparison of efficiency in various converter.

The voltage gain characteristics in Figure 17 shows that throughout the range of duty cycles, the
proposed converter delivers greater gain than other listed converters. At the moderate to high
duty cycle region, the proposed converter delivers much more voltage gain than the existing
converters. Also, the proposed topology is highly favourable for applications requiring high step-

up voltage conversion.
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Figure 17. Comparison of voltage gain.

The normalized stress on switch and diode is represented in Figure 18 comparing the proposed
method with other existing methods. As indicated in the comparison, the proposed method
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shows less voltage stress on both switch and diode. The proposed CIX?AB converter has much
lower and rapidly increasing voltage stress, while existing methods have significantly greater and
rapidly increasing voltage stress as the voltage gain is increased. It demonstrates the proposed
converter’s superiority in terms of performance and component stress, as well as delivering
enhanced efficiency in high-gain application.
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Figure 18. Comparison of voltage stress.

4. CONCLUSION

The proposed CIX?AB converter design signifies an effective and practical solution of enhancing
the voltage output and successfully extract the maximum power from PV systems. Also, the
converter achieves dynamic regulation and a stability in operation with loads and changing solar
irradiance through the use of PI controller. The results from case simulation and experimentation
indicates the developed CIX?AB converter achieves a high efficiency of 96.2%, achieving greater
voltage gain with less switching losses. This novel architecture achieves efficient, consistent and
scalable methodology for future enhanced performance solar energy applications, and is ideally
situated for contemporary distributed generation systems and networks with future prospective.
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