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ABSTRACT : Photovoltaic systems containing rechargeable batteries as a power buffer takes extensive DC-DC
converters for photovoltaic panel control and battery regulation. This paper suggests the non-isolated
bidirectional fed grid for stand-alone pv systems in order to simplify the operation by reducing the number of
transformers. In the bidirectional converter suggested, the power is transmitted from the solar to the grid. Then
lack of PV power; back up storage that is battery supplies power. Fuzzy PID control is used to controls the
voltage of DC along with increases the gain of voltage by means of a bidirectional converter. The proposed
bidirectional converter implemented and the simulations are observed in MATLAB / Simulink.
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Introduction:

Rechargeable batteries for stable power supplies, by tampering fluctuating solar energy production, are
required for renewable energy systems such as PV systems. Multiple dc-dc converters, not only for panels, but
also for batteries, are required in such systems [1-2]. In the use of electronic power converters has been growing
in recent days and the bidirectional converter has been more appealing [3-5]. In medium to wide voltages the
bidirectional inverter is used. The transformer is more appealing with galvano insulation and uses the pulsation
width modulation to control the current of the dc link [6-7]. To preserve the strength of the bidirectional
inverter, the angle of phase shift from primary into the secondary controls verified. Many industries attracted
effective traditional PID controller by the simple simulation, flexibility modification and regulation. The fuzzy
logic is applied and its expert structures are used to structure the operating points to improve accuracy [8-10].
The other controller like SMC and MPC has a lot of advantages over dynamic control, but it is very complicated
to build and execute. The combined controller framework has now been created. The key goal of the
architecture is to leverage all the advantages of the controls [11-12]. Due to its simplified structure and its high
efficiency, the fuzzy-PID attracted most scientists in steady condition, and high performance in complex
conditions benefited [13-14].

Proposed Method:

Instead of two unidirectional converters, a two-way dc-dc invert mechanism attached to the grid is used to pass
electricity in both the forward and the reverse directions. Figure 1 displays the planned block diagram. The
battery stores reverse power and serves as a supply while there are no photovoltaic photovoltaics in electric car
applications. In order to reduce the existing battery ripple, the proposed solution would. The PV-connected grid
inverter must reduce the overall total harmonics distortion (THD) in those charging currents along with
increases about to power factor adjustment. The fuzzy-PID control is used to control the dc attach voltage in
bidirectional converter. Then storage in battery-based generation of photovoltaic electricity is supplied to a
bidirectional converter connected to the grid.
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Figure 1. Block diagram of the proposed system
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Figure 2. Circuit diagram of the PV fed BDC converter with grid

Bidirectional Converter:

In this proposed converter is suggested would limit that switching equipment and decrease the THD. Then
those single based inductor DC- DC buck-boost converters are used to increase that power factor by a multiple-
switching. Then DC-AC bidirectional inverter is used specifically for circuit balancing. In bidirectional
converters, and hybrid electric cars, in distribution system, electrical aircraft along continuous with power
supply are used in a range of applications. There are two switches in the bidirectional converter. Single switch is
to uses by the direction of transmission with another for power transmission. The proposed converter is
transferred electricity from that supply to the grid along with effective grid into the supply using the battery
serial switch and a series link between the photovoltaic along bidirectional converters endures given with
another switch. Figure 2 shows the bidirectional converter circuit diagram is shown. The PV input given
supplies into the bidirectional converter into that grid-connected network. Then the single switch would be
triggered if the battery is used as the source, leading both forward and backwards.

Modes of Operation

There are many modes for running the planned bidirectional grid connected converter. Here supply by
that planned circuit endures the photovoltaic is supplied by a grid-bundled converter in mode 1. The S1 switch
has disabled along with S2 is activated, and then inductor charge along with the current passes from the PV to
the S2 bidirectional inverter in the front direction.

The S2 switch endures activated along with the S1 switch turns off with effective power flows between
battery and the grid throughout effective proposed inverter. PV is isolated ahead circuit suggested. Storage
system like battery endures to used and discharged can root by the planned system in mode 2. The PV endures
removed ahead the two-way system. Total grid acts likes supplies along the reverse path of the two-way inverter
feature. The current passes between grid and storage. Then the battery is charged along uses by external
purpose. Conversely, due to the grid supply input the bidirectional inverter acted as a correction method. When
the inverter rectifies, the pulses of the proposed inverter endures to null. Here DC is turned into a BDC and
saved on the battery. So, during this mode, the battery charges.

Controller
1. PID
PID consists in general by three signals are proportional, the integrals along derivatives, and is applied
to the plant model to provide an error correction signal. Proportional gain along with integral benefit (Ki),
derivative gain (Kd) are the profits of each signal. Error is the input of the PID handler and error is effective
output of the PID. The math equation is defined by,

PIDyput = K p *error+K; * [error*dt+ Kg *%
t (1)
2. Fuzzy
Either the error input to the PID handler, and the error input to the PID controller. The mathematical equation is
presented with. Fuzzy used the FLC method that is one of human and specialist information combinations. The
functioning of the expert system is tremendous in terms of Boolean normality.
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Figure 5. Membership function of Output variable
3. Fuzzy PID

The combination of fuzzy-PID is proposed in this paper for voltage regulation of BDC fed grid
connected system. In this combination, separate papers were suggested. Dynamic response is expected for the
Fuzzy controller. The PI controller provides an interval of reaction time which assures a strong continuous
reaction. Both fuzzy and PI controls are used because of these advantages. The amplifier behaviour which
saturates the overflow takes place during this multiplicating process. The fuzzy amplifies the PID output and
sends the amplified signal to the device model. The equilibrium is decided by,

Fuzzy—PID,t = PIDgt * Fuzzy, @

Due to the less overflow and settlement time than the additional fuzzy PID, the fuzzy-PID with
Multiplication operation is applied here. The proposed controller block diagram is shown in figure 6.

277



Kalluri Venkateswarlu®, Dr. M. S. Godwin Premi?

Ny

Fuzzy

L
T

Figure 6. Proposed controller block diagram
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Simulation Results
Bidirectional grid-connected device configuration based on renewable energy has been deployed and
findings in MATLAB / SIMULINK have been verified.
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Figure 7. PV Voltage waveform
The control of power photovoltaic age dependent on bidirectional inverter took care of network
application is dissected and confirmed with consequences of Fuzzy-PID control with PWM strategies under
nonlinear burden condition. The PV yield voltage waveform is appeared in Figure 7. The PV vyield current
waveform is appeared in Figure 8.

P Current

B9

[

15

s 29

Figure 8. PV current waveform

The charge of battery systems is shown in Figure 9. It can observe that time at 0-1s used as a sources
along the proposed converters acts as that forward orientation of effective photovoltaic. The battery time is 1-1.4
and the two-way converter has been working in the direction of the forward. Next the at 1.14-2.5 that grid
serves is sources function and the reverse flow path is supplied by the BDC converter. Storage system battery
discharged the power supplies along with the two-way inverter-fed charge system in the forwarding direction.

The Battery charging is in the charges opposite direction. Figure 10 displays effective DC link voltages
shape by the proposed converter system. Finally figure 11 displays effective two-way inverter voltage
waveform. The current waveforms by the proposal inverter are Figure 12 shown in. Figure 13 shows the
absolute harmonic distortion.
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CONCLUSION

Then the artificial intelligence-based proposed inverter (BDC) was developed and introduced (Fuzzy
Logic-PID controller). The power flows between PV along with grid is regulated by effective grid-connected
system. The BDC converter operations have a stimulation converter in the forwarding direction, and power is
supplied to the BDC to stabilise the power and increase system performance. Effective photovoltaic system
within a battery power storages system is important by the BDC utility grid interface application not just to
monitor and handle electricity demand through the power grid in the future. In reverse, while the photovoltaic
device is not available, a battery is charged in order to demand power in the various fields. In effective grid-
based BDC inverters PV system, performance and power flow control are controlled and verified through
MATLAB/Simulink.
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