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Abstract— The solar and wind based power generation are
mostly considered to be alternate source of Renewable power
generation which can mitigate the power demand issues.
There are many research to developed an individual MPPT
control algorithm for solar and wind energy system, which it
increases the number of control algorithms in a hybrid
system. In My Research paper, a single MPPT controller is to
be used for extract maximum power from both the sources
simultaneously. So, there are many MPPT techniques are
considering in this paper and compares. By using MATLAB
simulation.
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I. INTRODUCTION

Now a day’s rapidly usage of fossil fuels like gas, coal etc.,
and the fossil fuels may exhaust in the next few decades, due
to its non-renewable nature. In spite of the availability of the
energy sources, demand for electricity increasing day by day
due to the modernization of the society. In order to meet this
load demand, the best solution is use of available renewable
energy sources [4-5].

All available MPPT methods in the literature paper,
P&O and Hill climbing methods are the mostly used MPPT
methods in PV and wind system [3], due to its simple and
easy to implement. The voltage and the duty cycle are the
perturbation elements in P&O and in hill climbing methods
respectively. But it has the limitation in the effective tracking
of maximum power point under variable weather condition.
Both the methods work on the principle of perturbation
(P&O) by sensing voltage and current parameters from the
renewable energy sources.

The Fuzzy Logic controller is an artificial intelligent
MPPT technique for renewable energy sources [12], it is
applicable to both PV and wind system. It is the most suitable
for rapid change in environmental conditions and it
effectively tracks maximum power. Incremental conductance
method is another method used in both PV and wind system
[9], due to its ability in handling the non-linearity
characteristics to extract maximum power. Avrtificial neural
network (ANN) is an intelligent control technique to track
maximum power from renewable sources and it is developed
by inspiring the biological human neuron [10].

The above controller applicable for both PV and
wind sources to extract maximum power; it requires
individually MPPT algorithms for each source, which it to be
increases the cost, size, complexity in implementation of the
hybrid system. In order to overcome the above drawbacks, an
ANN based single MPPT control algorithm is proposed to
extract maximum power.
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Fig. 1: Block diagram of PV —wind hybrid system

First we considering solar energy so it converts light energy
into electrical energy. That output apply to the dc to dc boost
converter but the converter switching pulse are apply through
single MPPT algorithm this measure voltage and current give
the maximum output of the duty cycle. Second we are
considering wind energy so it converts kinetic energy into
mechanical energy and then converts into electrical energy.
That output applies to converter so converter switching pulse
is requiring it apply through single MPPT algorithm. This
work is give maximum output wind turbine. Both output of
the converter apply to the dc link and then dc applies to the
dc to ac converter that converts dc power into ac power. This
power use standalone or grid system.
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I1l. PV AND WIND SYSTEM

A. Wind Turbine

The maximal wind energy, it is necessary to install the power

electronic devices between the wind turbine generator (WTG)

and the grid where the frequency is constant. The output

mechanical power available from a wind turbine could be

expressed as

Pm=1/2p A Cp (A, B) V3, ()

Where p and A are air density and the area swept by

blades, respectively. V , is the wind velocity (m/s), and Cp is

called the power coefficient, and is given as a nonlinear
function of the tip speed ratio (TSR) A defined by

A=l Ve )

Where r is wind turbine blade radius, and o, is the

turbine speed. C,, is a function of k and the blade pitch angle

B.

Parameter Description Rating
Power 500W
Impedance 0.775Q
Inductance 7.31mH
Magnetizing 0.3737wb
Coefficient of friction 0
Pair of pole 2
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Torque/current 1.1216
Cut-in wind speed 4m/s
Rated wind speed 12m/s
Moment of inertia | 0.0012681kg/m?

Table 1: Wind system parameter specification [10]

B. PV Cell Conventional Model

The mathematical modeling of the PV system is derived from
the basic Ipy-Vpy characteristics of PV panel. Single diode
model PV cell is considered as shown in Fig a). And it’s
symbolic representation is shown in Fig b).
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IV. TYPE OF MPPT TECHNIQUE

MPPT algorithm is necessary for both PV and wind system,
to maximum possible power from the dynamic wind speed
and solar irradiation conditions. all the available MPPT
algorithms in the literature, the most popular tracking
algorithm are P&O, Hill climbing, Incremental conduction
methods, due to its simple structure and easy to implement
[13]. These methods are having drawbacks of fixed step size
and cause high power oscillations in the maximum power
point. Fuzzy and Neural Network methods are most suitable
maximum power tracking methods for the hybrid renewable
energy systems, due to its ability to solve non-linear
problems.

A. Fuzzy Logic

Fuzzy Logic is based on rules of the form IF-THEN that
converts an input fuzzy sets into output fuzzy set. A fuzzy
logic system is unique in that it is able to simultaneously
handle numerical data and linguistic knowledge [12].

Fig. 2: PV cell single diode model

PV cell characteristic equation

I = Ip\/ - Io [eVSh/th '1] = V + I Rsh/Rsh (3)
Where,
lpv= PV current
I, = saturation current
q = electron charge (1.60217x10°C)
k = Boltzmann constant (1.38065x10-23J/K)
Rs = series resistance of cell, Q
Rsh = shunt resistance of cell, Q
T = temperature of cell (k)
Ish = short circuit current, A
Voc = 0Open circuit voltage,
Ish = shunt resistance current

Parameter Description Rating
Maximum power (Pmp) 560W
Maximum Current (Ip) 7.82945A
Maximum Voltage (Vmp) 24.3003V
Short circuit current (ls) 8.51029A
Temperature (T) 25°C
Open circuit voltage (Vo) 30.6021V
Parallel strings 3
Series-connected modules per string 1
Solar irradiation (G) 1000W/m?

Table 2: Parameter specification of BP solar SX3190 PV
module [10]

C. Permanent Magnet Synchronous Generator

To couple the slow spinning turbine rotor blade to generators
like the DFIG and the SCIG, high speed multiple stage
gearboxes (1:100), medium-speed single-stage gearboxes
(1:10) are necessary. Direct-driven generators are system that
do not need the gearbox altogether and these systems are
based on the PSMG.

1) Advantages of PMSG:

—  Lower maintenance cost due to absence of gearbox,

— Improved reliability and longevity comes with the
elimination of the gears and bearings which are by
themselves the main cause of faults in the generators [1],

—  Lower weight.

— High efficiency and energy yield
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Fig. 3: block diagram (6]
1) Fuzzification:
The generation of the membership functions of these
variables was performed based on user experience. After
several tests under different atmospheric conditions, the E(k)
and dE(k) variables have been defined for solving continuing
problems of MPP.
2) Inference Rules:
For the MPPT fuzzy controller it was chosen the Mamdani
type inference rules with logical operators MIN and MAX.
These rules are introduced into the controller to obtain the
right decision for its output.
3) Defuzzification:
This operation converts the inferred fuzzy control action into
a numerical value at the output by forming the union of the
outputs resulting from each rule. The method of the gravity
center has been chosen for the defuzzification.

B. Radial Base Function Network Architecture

— LAYER 1: Input layer consists of four input neurons to
read the input data. An input neuron is an identity neuron.
It exactly forwards the information received. Thus, it
represents the identity function

— LAYER 2: The Gaussian membership function is
considered for each neuron in hidden layer. Hidden
neurons are also called RBF neurons (as well as the layer
in which they are located is referred to as RBF layer).

— LAYER 3: the output layer consists of two neurons, to
generate two different control signals Dyy and Dy. In an
RBF network the output neurons only contain the
identity as activation function and one weighted sum as
propagation function. Thus, they do little more than
adding all input values and returning the sum.
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Fig. 4: Radial Basis Function Network (4!

The basic architecture of RBFN based network is
shown in Fig. 3. The performance of the RBFN network
depends on the interconnection pattern, weights and
activation function present in the system. The single RBFN
based single MPPT controller. The orthogonal least square
(OLS) learning algorithm is used to train the RBFN based
MPPT network. The input variables to the input layer for the
proposed MPPT are Vpy, Vw, lpy and lw.

(Step-1) The input layer consists of four input neurons to read
the input data, the net input and output of the input neuron are
given'in Eq. (4) and (5).
Xi®(n)=net;" 4)
YiO(n)=fiO(neti®(n))=net"(n), 1=1,2,3 ®)
(Step-2) The Gaussian membership function is considered for
each neuron in hidden layer, the net input and output of the
hidden neuron is given in Eqg. (6) and (7).
neti®E(n)=-(X-MnTy (X-M;) (6)

Y (n)=f(netO(n))=exp(netO(n)), j=1,2.34  (7)
(Step-3) The output layer consists of two neurons, to generate
two different control signals Dy, and Dy for PV and wind
system with a linear activation function, the net input and
output of the output neuron are given in Eq. (8) and (9).

netk@i'(n):ZWj Y®(n) (8)

]
Y@(n)=f©(net@(n))=net(n) 9)
Where, Xi®is input layer, neti" is the sum of the input layer,
neti™ (n)is sum of the hidden layer, , net{® (n)is the sum of
the output layer, Wj is the weights between hidden and output
%

layer, Mj and “ s are the Mean and standard deviation of the
output layer [ 10].

V. DC TO DC CONVERTER

The converter is used to convert the low voltage obtained
from PV/wind to high voltage as per the load requirement. It
is an essential part of any PV power generation. The main job
of the converter is to condition the generated PV cells / wind
power in order to meet the load condition. In this paper, the
conventional boost converter considering.

A. Boost Converter

The boost converter operates under the setup mode and uses
single switch for its operation.

r~
]
S

Fig. 5: DC to DC boost converter

Description Rating
Input voltage (Vin) 24V
Output voltage (Vout) 89V
Boost inductor (L) 16e°H
DC link capacitors (C) | 4.82eF
Load resistance (R) 97.5Q
Switching frequency (Fs) | 20 kHz

Table 3: Boost converter parameter specifications

VI. SIMULATION AND RESULT DISCUSSION
A. PV Array Result
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Fig. 6: Simulation of solar system

Fig. 7: Output result of voltage and current solar system
1) Irradiation and temperature graph:
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Fig. 8: Irradiation and temperature graph
PV array type result is 560W, 1000W/m?, 25°C and also
change in irradiation, temperature result.
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Fig. 11: Simulation of converter
Boost converter input is 24V and output result 97.06
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Fig. 9: Array type

B. Wind Simulation
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Fig. 14: Wave form voltage and current with fuzzy

Fig. : Output result of voltage and current wind system
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E. Hybrid System with RBFN

Fig. 15: hybrid system with RBFN

Fig. 16: Wave form voltage and current with fuzzy

Fuzzy logic RBFN
ﬁ‘r’ﬂ 600w | 800w | 1000 | 600w | 800w | 1000
) /m? /m2 | w/m? /m? /m2 | w/m?
ation
wjind 8m/s 10m/ 12m/s | 8ml/s 10m/ 12m/s
speed S S
Vgéta 63.87 | 80.82 | 89.01 | 65.95 | 81.62 | 98.37
C‘;;re 1219 | 1.616 | 1.78 | 1.319 | 1.632 | 1.967

Table 4: Compare Fuzzy Logic and Neural Network

VII. CONCLUSION

In this paper, single MPPT algorithm are use reduced the
complexity, size, not require individual algorithm that means
cost are reduce. The various MPPT technique, wind generator
and converter are used for PV and wind system. The four
MPPT techniques namely P&O, INC, Fuzzy logic, and
artificial neural network are considering advantage and
disadvantage conclude that the artificial neural network is
better than other method. The two wind generators are use
DFIG and PMSG both are compare so Permanent magnet
synchronous generator no field winding, Brushless, without
gear box so it is best generator. Similarly considering
converter, boost converter is use in this paper and switching
loss is occurred but complexity increases and most commonly
use this type of converter. So single MPPT technique, boost
converter, PMSG are use. Show the output result of PV, wind,
and boost converter hybrid with fuzzy and neural. Output
result of fuzzy and RBFN compare so output result of RBFN
is better than FUZZY.
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