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Abstract: This paper presents a novel photovoltaic (PV) inverter topology designed for maximum solar
power utilization, which incorporates a new maximum power point tracking (MPPT) scheme based on
shading pattern identification using an Adaptive Neuro-Fuzzy Inference System (ANFIS) controller.
The proposed topology features a Single-Input Multi-Output (SIMO) converter and a Multilevel
Inverter (MLI) to optimize energy conversion efficiency. Under partially shaded conditions, the ANFIS-
based MPPT controller effectively tracks the maximum power point by analyzing the shading pattern,
ensuring the PV system extracts maximum power. The SIMO converter then processes the PV voltage
and generates four independent voltages (V1, V2, V3, and V4) of varying magnitudes. The MLI
subsequently converts the DC output voltage of the SIMO converter into a high-quality AC voltage
suitable for grid integration, with a reduced harmonic distortion profile. The MLI consists of eight
switching devices and is capable of producing a 31-level AC output voltage with minimal harmonic
distortion. A key feature of the proposed system is the robust MPPT performance under varying weather
conditions, coupled with the efficiency of the MLI in feeding the utility grid. An experimental prototype
has been developed, with an FPGA Spartan trainer kit used to program the necessary control pulses
for the MLI and SIMO converter, demonstrating the effectiveness of the proposed PV inverter topology.

1. INTRODUCTION

Nowadays, electric power generation through PV systems has emerged as an alternative to conventional power
generating systems due to simple maintenance, eco-friendly nature, low noise and abundant availability. Extracting
maximum power and inverting the output power of the PV system into useful ac to feed the utility are the tedious
task associated with solar power generation. In order to extract maximum solar power, Maximum Power Point
(MPP) of the PV system has to be tracked continuously using a Maximum Power Point Tracking (MPPT) controller
[1]. In recent times, miniature range installation of solar power generating units on building rooftops is trending
and also offers as an alternative primary source of energy for household purposes during emergence [2], [3]. In
[4], presented the two Perturb and Observe (P&Q) implementation technique based on the parameters like voltage
and duty ratio and both the algorithm are applied to the solar pumping system. During dynamic weather conditions,
voltage based algorithm performance is affected due to low pass filter noise at the same time duty ratio based P&O
algorithm fails to track power path perfectly. A hybrid P&O scheme is presented in [5], still the response time of
the scheme affects the performance. In [6], the performance of the traditional P&O is enhanced by improving a
free running loop using Particle Swarm Optimization (PSO). Due to the involvement of metaheuristic algorithms,
the proposed scheme is not suggested for low cost applications. During the change in irradiance there exists drift
in the power curve, in order to eliminate the drift a new resolution is introduced into the system based on the panel
current [7]. Due to excess feedback, the controller takes much time to decide MPP during regular conditions [8].
To feed the utility grid DC power generated from the PV array has to be inverted into AC power. Generally, the
conversion circuit includes a dc-dc power converter and Multi-Level Inverter (MLI) [9]. To avoid voltage
mismatch between PV source and DC voltage bus a dc-dc converter is incorporated such that low-level PV voltage
is boosted up to the voltage level of DC bus. In continuation the boosted DC solar power is converted into AC
power using inverters [10]. To reduce wastage of power, PV array and power conversion circuit efficiency should
be high. From the past few years, many researchers have designed MLI with increased voltage levels having better
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conversion efficiency with reduced harmonic content and minimum interface to electromagnetic interface [11],
[12]. Traditional MLI configurations such as diode-clamped and flying capacitors topologies generate several
voltage levels using capacitor circuits. The major problems associated with these two configurations are it is not
possible to regulate the voltage across the capacitors. Moreover, conversion efficiency decreases as the voltage
level is increased. Cascade H-bridge is much suitable to develop several voltage levels by employing asymmetric
voltage technology, but these converters require more switching devices. In [13], experimentally implemented a
novel topology to minimize DC offset voltage during unbalance and fault tolerant conditions. As the rating of the
topology increases, it is difficult to control voltage across the capacitor. Hence, this topology is limited for off-grid
applications. During low irradiance level, PV system produces the low voltage. To improve the efficiency of
inverter during low voltage He and Cheng [14] developed a new multilevel inverter based on bridge modular
switched capacitor. The configuration involves the number of switching devices and practical implementation of
the control circuit is complex [15], [16]. Agrawal and Jain [17] presented a new MLI from the existing cross-
connected source based inverter with a reduced number of switches by developing a simple control circuit to
integrate low/medium/high voltages extracted from renewable energy sources to the grid. Under dynamic weather
conditions, the proposed topology has poor performance. The above limitations associated with the existing scheme
gives scope for the development of a novel PV inverter topology.

2. PV INVERTER TOPOLOGY

In order to generate thirty-one levels in the output voltage of the conventional cascaded H-bridge [18] MLI, it
requires fifteen independent voltage sources and sixty power electronic switches. Lee et al. [19] presented modified
H-bridge MLI with same thirty-one levels in the output voltage. Still the modified configuration requires four dc
voltage sources and sixteen electronic switches. In view of the above limitations this project presents a novel PV
inverter topology for maximum solar power utilization, which consists of PV system, dc-dc Single Input and Multi
Output power converter and a simple thirty-one level inverter with the reduced number of switches as shown in
Fig. 1. The PV system is employed with a novel MPPT controller based on shading pattern identification using
artificial neural network to harvest maximum available solar power from RNG 200D 200Watt PV panel in any
weather condition. The dc-dc Single Input and Multi-Output (SIMO) power converter incorporate a step-up
converter with a transformer. The SIMO converter provides four independent output voltages V1, V2, V3 and V4
with different magnitudes. Finally, it is worth to mention that the thirty-one level inverter generates a sinusoidal
waveform that is in phase with the utility grid using the four independent output voltages of the SIMO converter
with unity power factor [20].

PV System
o *  Multi Utility
PV : De-De = ; ‘}3
Amay | SIMO Leve (or)
i Converter | Inverter Grid
MR PWM
Controller 2

FIGURE 1. Schematic diagram of the proposed topology

Proposed MPPT Scheme: Conventional MPPT schemes fail to accomplish Global Maximum Power Point
(GMPP) of the PV system during Partial Shaded Conditions (PSC) at the same time meta heuristic algorithms
developed to track GMPP are complex, costly and require much time to track GMPP. Therefore, it is significant
to develop a new optimizing algorithm for GMPP tracking under PSC, which has better accuracy, improved
convergence time, simple to implement and moreover economical [21].

Mathematical Modelling of PV System: Due to obstacles such as passing clouds, shadows of buildings, dust
deposit on panels and bird’s waste it is not possible to receive uniform irradiance all over the system. Hence,
effective irradiance (GE) on each PV module varies and it can be given as

Ge=(1-95)G
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where G is irradiance on un-shaded areas, S is the shading ratio of the panel. Shading ratio is defined as the ratio
of shaded area on the module to total area of the module. Output current of the PV module is given as

Vpy + IpyR
L=l -Ip | exp q(Vey £ 1pvRs)\
NsABxT
~ Vev +IpvRsNs

NsRg)

where IPh is photo generated current (A), ID is diode saturation current (A), VPV is panel voltage (V), IPV is p
current (A), RS is series resistance (=), NS is number of PV cell connected in series, A is diode ideality factor,
BK is Boltzmann constant, T is temperature on the panel (°C) and RSh is parallel resistance (=). Photo generated
current with shaded and un-shaded cells can be written individually as

G
IpnGy) = (Isc.ref + Kisc (T — Trer)) Gle
e
G2
IPn(Gy) = (Isc,ref + Kisc (T — Trer)) B
e,
Ipn(Gs) = (Isc,ref + Kisc (T — Trer)) G;f
e
Ipn(Gy) = (Isc,ref + Kisc (T — Trer)) —R4f
q P

where IPh(G1), IPh(G2), IPh(G3) and IPh(G4) is photo generated current with respect to the irradiance on the
panel surface (A), KISC is current coefficient, ISC,Ref is short circuit current at Standard Test Conditions (STC)
(A), TRef is temperature at STC (°C), GRef is irradiance at STC (W/m2 ), G1, G2, G3 and G4 is irradiance on
individual panels (W/m2), For a 2S2P configuration under PSC, PV system output current and voltage are
expressed as

Ipy = Min(1y, I, I3, 1)
Vey = Vi + Vo + V3 +Vy
where 1112, 13 and 14 are panel currents that are calculated by substituting IPh(G1), IPh(G2), IPh(G3) and IPh(G4)

in Eq. (3). In general, if the PV system has ‘n’ number of modules connected in series, the output current and
voltage under PSC can be expressed as

If Ipv > Ippn-1)
Q(V'1+IPVR.S)
Ipy = Ipy (G,) =1 — -1
PV P/I( n) D[exp< NsABKT
V,+IpyRgNg
_ VntlpvKgNs (5)
NsRgj,
Vpy = V,

If 11’/1(1)—2) <Ipy < Il’lx(n—l)
Ipv =1Ip (Gi1)) —Ip {exp (

_ Vi1 +lpyRsNs
NsRgp

q (Vi1 +1pyRs) »
NsABx T

(6a)
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VPV = Vn+ Vn—l

Similarly if, IPV << Iphl

(Vi +IpyRs)
oy = Ip4 (G1) — Ip [exp (q -1

NsABx T
B V1 + IpyRgNg
NsRsj,
Vey = Vi+ Vo + ... + Vi

During partial shaded condition, total power (PT) of PV system is
Pr =P(Gg1) + Po(Gg2) + ... + Py(GRy)

where E1, E2, ... ... , En are the effective irradiances of the PV modules.

1.ANFIS: The Adaptive Neuro-Fuzzy Inference System (ANFIS) is an intelligent system that integrates the
benefits of two powerful methodologies: Fuzzy Logic Systems and Neural Networks. Fuzzy logic is used to model
uncertainty and imprecision in systems, while neural networks are used to learn from data and adjust system
parameters to minimize errors. ANFIS combines these to form a robust approach for modelling and controlling
nonlinear systems that involve uncertainty, such as weather-driven systems in energy conversion and power
management.

2.Structure of ANFIS: ANFIS combines both fuzzy inference systems and neural networks. The architecture of
ANFIS is typically organized into five layers, each with a specific function. The layers interact to map inputs to
outputs while adapting based on training.

2.1 Layer 1: Fuzzification Layer

The fuzzification layer is responsible for converting crisp inputs into fuzzy values using membership functions.
Each node in this layer corresponds to a membership function for the input variable. For instance, if the input is
temperature, its fuzzy membership functions could include "Low," "Medium," and "High."

For an input X, the output of each node is calculated using a membership function:

Oi1 = pa,(x)

Where:

o Qi is the output of the i-th node in Layer 1.

e pAi(x) is the membership function associated with the i-th fuzzy set for the input x.

L]
2.2 Layer 2: Rule Layer
In this layer, fuzzy rules are applied. Each node represents a fuzzy rule, which combines the fuzzy inputs to
compute the degree of rule applicability. The output of this layer is the product of the incoming signals,
representing the degree of firing of each rule.
For two inputs xxx and y with membership functions pAi(x) and uBj(y), the output of the ij-th node in Layer 2 is
given by:

Oiﬂ = Wi = Mﬂﬁ(ﬂi) : #B_J-(y)

Where wij is the firing strength of the rule.

2.3 Layer 3: Normalization Layer

In this layer, the firing strengths of each rule are normalized to ensure that the total weight is equal to 1. This
normalization step is critical for combining rule outputs and ensuring a balanced decision-making process.

The output of each node in this layer is calculated as:
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W;;

i - =
Dij Wi

Where wijw_{ij}wij is the firing strength from Layer 2, and the denominator is the sum of all firing strengths.

0

2.4 Layer 4: Defuzzification Layer

In this layer, the output of each rule is calculated by multiplying the normalized firing strengths with the consequent
parameters of the fuzzy rules. The output is the weighted output for each rule.

If the fuzzy rule is of the form:

[Fzis A AND yis B; THEN 2 = pyjz + gy 4 1
Where pij, qij, and rij are the parameters associated \;vith the consequeﬁt part olf the fuzzy rule.

2.5 Layer 5: Output Layer

The final layer computes the overall output of the system. It is simply the sum of all the weighted outputs from
Layer 4:

This output corresponds to the crisp output value that the system computes based on the fuzzy rules and the input

data.
O5 = E Oija

This output corresponds to the crisp output value that the system computes based on the fuzzy rules and the input
data.

3.Mathematical Analysis of ANFIS Training

The key challenge in ANFIS is optimizing the fuzzy system’s parameters (the membership function parameters
and the consequent parameters of the rules) to minimize the error between predicted and actual outputs. ANFIS
uses a combination of gradient descent and least squares methods to achieve this optimization.

3.1 Error Minimization in ANFIS
To minimize the error between the actual output y™“\hat{y}y" and the predicted output yyy, ANFIS uses a
backpropagation algorithm to adjust the parameters. The error is typically defined as the mean squared error:
N
1 . 2
E=_Y (i — w)

N k=1

Where:
o y™k\hat{y} ky”k is the predicted output for the kkk-th data point.
o yky kyk is the actual output for the kkk-th data point.
e NNN is the number of data points.

3.2 Gradient Descent for Parameter Optimization
The parameters of the membership functions and fuzzy rules are optimized using gradient descent. The algorithm
adjusts the parameters iteratively to reduce the error function:

0;j =0 —n - 90
i

Where 0ij represents the parameters of the system (either the fuzzy membership function parameters or the
consequent parameters), and 1 is the learning rate.

3.3 Least Squares for Consequent Parameters
The parameters of the consequent part of the fuzzy rules (e.g., pij, qij, and rij are optimized using least squares
estimation, which minimizes the sum of squared errors between the predicted and actual output values.
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Application of ANFIS in Maximum Power Point Tracking (MPPT)

In the context of photovoltaic (PV) systems, Maximum Power Point Tracking (MPPT) is an essential technique
used to extract the maximum power from solar panels under varying conditions (e.g., partial shading, temperature
changes, etc.). ANFIS can play a pivotal role in improving the efficiency of MPPT algorithms.

4.1 MPPT Problem in PV Systems

A solar panel’s output power is highly dependent on the irradiance and temperature. Under partial shading
conditions, traditional MPPT algorithms may fail to track the global maximum power point (GMPP) due to the
existence of multiple local maxima. ANFIS, by dynamically adjusting to the changing conditions of shading, can
provide more accurate MPPT tracking.

ANFIS for MPPT

For MPPT, ANFIS uses inputs like solar irradiance, temperature, and voltage as features. The network learns from
these inputs to predict the maximum power point more effectively. Using the rules of fuzzy logic, ANFIS can
handle uncertainty and noise in environmental data, ensuring better tracking even when the weather conditions are
unpredictable. The output of the ANFIS controller determines the duty cycle for the converter that adjusts the
operating point of the solar panel to the maximum power point. The Adaptive Neuro-Fuzzy Inference System
(ANFIS) offers a powerful solution to problems involving uncertainty and nonlinear behaviour, as seen in
applications such as Maximum Power Point Tracking (MPPT) for photovoltaic systems. By combining the
strengths of fuzzy logic and neural networks, ANFIS provides a robust framework that can learn from data while
maintaining interpretability through fuzzy rules. Its ability to model complex, dynamic systems under varying
conditions makes it an ideal tool for optimizing energy harvesting in renewable energy systems. Through its
training process, ANFIS adjusts its parameters to minimize errors and continuously adapt to changes in input data,
ensuring improved performance in real-time applications like solar energy conversion.

MLI with Reduced Switch Count: In this topology, full bridge converter is connected in cascade to the diode as
shown in Fig. 3. Inverter operation is explained in two parts, (a) positive cycle and (b) negative cycle. V1, V2, V3
and V4 voltages of the converter are constant and made equal to 6V, 12V, 24V and 48V.

H Ju
Sl k 53 l(-
= -

H H
hi
R
:

FIGURE 3. Thirty one level inverter configuration.

Utility

Inverter Operation in The Positive Cycle: For ease of analysis, positive cycle operation is further divided into
sixteen modes. During the entire positive cycle mode of operation, full bridge converter switches S1 and S2 are in
on-state. Mode 1: In this mode of operation, the switch SA is in on-state and the rest of the switches are in off-state
as shown in Fig. 4(a). At this point, inverter output voltage is equal to V1 i.e.,, 6V. Mode 2: In this mode of
operation the switch SB is in on-state, therefore D1 is forward bias and the remaining diodes are reverse biased,
hence the voltage path is through D1 as shown in Fig. 4(b). At this point, inverter output voltage is 12V. Mode
3:Fig. 4(c) shows the operation of the inverter. During this mode of operation SA and SB switches are turned on.
At this particular mode, V1 and V2 voltages are added, the output voltage across the inverter will be 18V. Mode
4: During this mode of operation the switch SC is closed and the voltage path is through forward biased D1 and
D2 diodes as shown in Fig. 4(d). The output voltage of the inverter will be 24V. Mode 5: The switches SA and SC
are closed, in this situation the diode D2 is forward biased and the rest of the diodes are reverse biased. The voltage
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path is clearly shown in Fig. 4(e). The output voltage across the inverter will be 30V. Mode 6: In this mode of
operation, the switches SB and SC are in on-state as shown in Fig. 4(f). Both the voltages V2 and V3 are added to
obtain an output voltage of 36V across the inverter.

Mode 7: During this mode of operation, switches SA, SB and SC are closed such that the voltage V1, V2 and V3
are added to give a total voltage of 42V as the output of the inverter. The switching states and voltage path is
clearly shown in the Fig. 4(g).

TABLE 1. Switching states of the power electronic devices (L- voltage levels, V-voltage).

L v Sa Sk S¢ Sop S, S, Sa Sa
1 20V on on on on on oft oft on
2 84V olt on on on on oflT ofl on
3 T8V on olt on on on olT olt on
4 TZV off off on on on off off on
s 66V on on off on on off off on
o 60V oft on oft on on oft oft on
7 sS4V on ol oft on on oft oft on
8 48V offt offt offt on on offt off on
2 42V on on on oft on oft oft on
10 36V oft on on oft on off off on
11 30V on oll on oll on olt ofl on
12 24V oft | off | on off | on | orf | off | on
13 18V on on offt oft on off off on
14 12V offt on oft oft on oft oft on
15 oV on oft oft oft on oftt oft on
16 oV oft oft oft oft on off oft on
17 -6V on olT ofT ofT ofT on on ofT
I8 | 12v off | on off | off | off | on on off
19 -18V on on offt oft offt on on offt
20 24V ol oll on oll ol on on ol
21 =30V on oft on olt oflt on on oft
22 -36V off on on offt offt on on offt
23 42V on on on oft olt on on oft
24 —4ARV oft oft offt on offt on on offt
25 -S54V on olf olT on olT on on olT
26 -60V oft on oft on oft on on oft
27 -66V on on offt on offt on on offt
28 T2V olt oflft on on olft on on offt
29 -T8V on oft on on oflt on on olt
30 -84V offt on on on oft on on oft
31 90V on on on on off on on offt

Mode 8: The switch SD is in on-state, in this situation D1, D2 and D3 diodes are forward biased. Respective
voltage path in this mode of operation is shown in Fig. 4(h). Therefore output voltage across the inverter will be
48V.
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FIGURE 4. Operating Modes of Inverter during Positive Half Cycle (a) Mode 1, (b) Mode 2, (c) Mode 3, (d) Mode 4
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Mode 9: During this mode of operation, the switch SA and SD are in on-state as shown in Fig. 4(i). The diodes D2
and D3 are forward biased, therefore the voltages V1 and V4 are accumulated to obtain a voltage of 54V across
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the inverter. Mode 10: In this mode of operation, switches SB and SD are closed as shown in Fig. 4(j). As the diode
D3 is forward biased both the voltage V2 and V4 are added and hence the output voltage of the inverter is 60V.
Mode 11: The switches SA, SB and SD are closed as shown in Fig. 4(k). Due to this switching sequence, D3 diode
gets forward bias and hence all the three voltages V1, V2 and V4 are added to get a 66V output voltage across the
inverter. Mode 12: In this mode of operation, the switch SC and SD are in on-state as shown in Fig. 4(l). Therefore
this switching phenomenon results in inverter output voltage as 72V. The voltage path is through D1 and D2
diodes, which are forward biased. Mode 13: During this mode of operation, the switches SA, SC and SD are closed
as shown in Fig. 4(m). As the D2 diode gets forward bias all the three voltages are added. In this situation output
voltage of the inverter will be 78V. Mode 14: In the Fig. 4(n) operation of the inverter is depicted. From Fig, it is
clear that the switches SB, SC and SD are closed these results forward bias of the diode D1. As the switches SB,
SC and SD are in on-state, the output voltage of the inverter will be 84V. Mode 15: In this mode of operation all
the four switches are closed as shown in Fig. 4(0). The final output voltage of the inverter will be 90V. Mode 16:
During this mode of operation, all the four switches are opened as shown in Fig. 4(p). The output voltage of the
inverter is equal to OV,
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FIGURE 6. (Continued) Operating Modes of Inverter during Positive Half Cycle (i) Mode 9, (j) Mode 10, (k) Mode 11, (I)
Mode 12

—=
i

Copyright@ REST Publisher 39



Abdul Raheem Khan et.al /REST Journal on Emerging trends in Modellingand Manufacturing, 11(1), March 2025, 31-43

T_ S't Ssll: .}-_ S|t s,t

4 -
v

[tility ? Utility
ji ) i ji R
) = ) -
Yy u Ve

- =
J
Y o

|
§
T 1y N
: 5 i ol sl
I_ [tility Ulility :
§ [rem— m—
i T
I_ skl sle
ji’ 3 3
:

) )

FIGURE 7. (Continued) Operating Modes of Inverter during Positive Half Cycle (m) Mode 13, (n) Mode 12, (0) Mode 15
and (p) Mode 16

Finally, inverter output voltages for the positive cycle in the sixteen modes of operation are 6V, 12V, 18V, 24V,
30V, 36V, 42V, 48V, 54V, 60V, 66V, 72V, 78V, 84V, 90V and 0V respectively.

Inverter Operation in The Negative Cycle: Similar, to the positive cycle the operation of the negative cycle
is illustrated in sixteen modes. In the negative cycle, the output voltage of the inverter is same as that of the positive
cycle. Furthermore, only switches S2 and S3 of the full bridge converter are operated. Output voltage of the inverter
during negative cycle are =6V, —12V, =18V, =24V, =30V, =36V, —42V, —48V, =54V, -60V, —66V, =72V, =78V,
=84V, —90V and 0V. The final summary of both the cycles can be given as 90V, 84V, 78V, 72V, 66V, 60V, 54V,
48V,42V,36V,30V, 24V, 18V, 12V, 6V, 0V, -6V, —12V,—18V, —24V, -30V, -36V, —42V, —48V, —54V, —60V,
—66V, =72V, =78V, =84V and —90V. Current Mode Controller (CMC) is used to control thirty-one level inverter.
Pulse Width Modulation (PWM) technique is employed to generate control signals to the power electronic
switches. As there is a change in the utility voltage, inverter output voltage has to be changed with respect to utility
voltage. The proposed thirty-one level inverter topology has only eight power electronic switches. Hence,
compared with the traditional multilevel inverters the proposed topology is simple to implement. Switching states
of the power electronic devices are tabulated in Table 1.
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3. SIMULATION RESULTS

Initially, the proposed GMPPT scheme is tested at Standard Test Conditions. Fig. 5 shows the performance of
2S2P configuration (a) output power, (b) output current and (c) output voltage. From figure, it is clear that till
irradiance pattern is decided and MPP voltage is provided transients are observed. Once duty cycle of the converter
is obtained, maximum solar power is extracted with reduced oscillations. As the tools employed in the MPPT
scheme are direct mapping tools in between input and target data, very little percentage of oscillations are observed.
Under standard test conditions, the proposed MPPT scheme has extracted maximum power from the PV system
with reduced oscillations. During solar power generation partial shading phenomenon is unavoidable. Hence,
testing at STC can’t justify the effectiveness of the MPPT scheme. Therefore the performance of the proposed
MPPT scheme is examined under PSC. GMPP tracking ability of the proposed MPPT scheme is examined under
different shading patterns using 2S2P configurations. Using MATLAB/Simulink different shading patterns are
developed and named in number. At a time, duration of 0.2sec, shading patterns are changed from one to other
respectively. As discussed earlier, till irradiance pattern and required MPP voltage is decided by the MPPT scheme
transient oscillations are observed. But the transient oscillations are very little as of the direct mapping tools are
involved to obtain target input. Similarly, for the rest of patterns the proposed GMPPT scheme has tracked the
exact power path during partial shading conditions. The actual power for the respective patterns is indicated by the
black graph. Similarly, red colour represents obtained power using the proposed MPPT scheme. Therefore the
proposed GMPPT scheme has tracked the power path during partial shading condition.

FIGURE 8. Output voltages of the converter (a) V1, (b) V2, (c) V3, and (d) V4.

FIGURE 9.
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FIGURE 10. Output (a) voltage, (b) current, and (c) voltage THD of thirty-one level inverter.

A dc-dc intermediate boost converter is employed to maintain constant output voltage across the PV system. The
PV system output voltage is fed to the SIMO converter, which divides the input voltage into four independent
voltages. The magnitude of SIMO converter output voltages depends on the turns ratio incorporated in the
converter. In this case SIMO converter output voltages are 6V, 12V, 24V and 48V as shown in Fig. 6(a)-(d). In
continuation SIMO converter output voltages are given to the MLI. The MLI consists of diode configuration and
full bridge converter. The individual DC voltages obtained are inverted into AC voltage. The results plotted in Fig.
7(a) and (b) shows that the inverter output voltage and current are having thirtyone levels, hence resemble a
sinusoidal waveform and their respective THD results are depicted in Fig. 7(c). The ripples in the voltage given to
the inverter are eliminated by SIMO converter.

4. CONCLUSION

This paper proposes a novel PV inverter topology for solar power generation. The proposed topology consists of
anew MPPT scheme based on shading pattern identification using ANFIS, DC-DC single input and multiple output
power converter and a simple multi-level inverter with the reduced number of switches. The proposed MPPT
scheme is succeeded in harvesting maximum solar power in any weather conditions. The PV voltage is fed to
SIMO converter, where PV voltage is segregated into four individual voltages with different magnitudes.
Multilevel inverter accepts the four DC voltages as input and thereafter converts it into AC voltage with a minimum
voltage and current harmonic distortion of 3.10%. It is worth to mention that the proposed topology extracts
maximum power from PV array in any weather conditions and feed the utility at low cost.
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