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Abstract

Grid Synchronous inverter is the fast and accurate controlling method for
tracking the voltage reference source. In this inverter the Hysteresis Band
Voltage PWM control can detect reference voltage in an effective and accurate
manner which is crucial in order to implement stable control strategy.
Incremental conductance algorithm tracks the maximum power point and
triggers the switching operation of boost converter. The Push Pull Inverter
converts the dc to ac with boosted track. This paper aims at analysing the
simulation of the proposed method and the performance of the synchronised
output waveform from the solar input with reference to the local grid supply.

Keywor ds:Hysteresis Voltage Control Pulse Width Modulation (PWM), Push
Pull Inverter, Maximum Power Point Tracking (MPPT), and Boost Converter.

Introduction

Most of the industries in India still depend on State Electricity Board power
distribution as the means of their primary supply. Due to energy shortage owing to
natural factors industries are forced to depend on renewable energy sources like solar
energy. However in order to achieve that conversion, large number of solar panels
should be installed to reach the sufficient power. This requires heavy investment
which proves to be a financial hurdle for many of the companies.

An alternative to this scenario is to converter a particular section into solar energy
dependence as per industrial needs. By adopting the proposed method in this paper the
industries requirement can be met with best results. In Grid Synchronous Inverter
[1][5], the supply from the solar panel is synchronised with reference supply which is
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used to drive the machine. So the voltage and frequency of solar supply input is
synchronised with existing primary input supply. Using this method convert a
particular system to solar dependence incorporates with other automated systems
without effecting the synchronisation. Here incase any variations in voltage or
frequency [2] occur in the primary supply, it will be automatically tracked to the
corresponding values to maintain synchronised condition.

Proposed Block Diagram

In this method energy from solar panel is boosted and used to charged the battery.
Push pull inverter [9] converts dc to ac and boosts the required output according to the
winding ratio of the transformer.The controller controls the output voltage with fast
and accurate response. Also voltage Hysteresis PWM control is incorporated for the
smooth tracking [3][4].
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Figure 1:Proposed Block Diagram

Hysteresis band PWM is basically an instantaneous feedback voltage control
method of PWM [6] where the actual voltage continually tracks the command voltage
within a hysteresis band. The control circuit generates the sine reference voltage wave
of desired magnitude and frequency and it is compared with the actual phase voltage
wave. As the voltage exceeds a prescribed hysteresis band [7], the upper switch in the
inverter is turned off and the lower switch is turned on. As a result the output voltage
transitions from +0.1 V4 to -0.1 V4 and the voltage starts to decay.

As the voltage crosses the lower band limit, the lower switch is turned off and the
upper switch is turned on. A lock-out time (tq) is provided at each transition to prevent
a shoot through fault. The actual voltage wave is thus forced to track the sine
reference wave within the hysteresis band by back-and forth (or bang-bang) switching
of the upper and lower switches. Hysteresis band control will allow the parameter to
stay in the selected band. The band should be initialized to the band limit according to
the application. The figure (2) shows the Hysteresis voltage band control PWM wave
form and the figure (3) shows the circuit diagram of proposed system
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Figure 2:Hysteresis Voltage Band Control Wave Form

In Boost converter [8] step up the input dc voltage from the solar panel which is
designed by the expressions in duty cycle 9, Inductance L, capatance C
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Figure 3: Circuit Diagram of Proposed Method
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Push pull inverter is a DC to AC inverter with low frequency step up transformer
and are based on low frequency switching of the low voltage DC side, applying the
resulting DC pulses to a step-up transformer.The advantages of the push-pull method
are its simple trigger circuits and the reduction in the number of switches for low and
medium power applications in comparison with the full bridge method.

The main advantage is the isolation between the source and output provided by
the magnetics in the transformer. Another deciding factor is the simplicity of the
switching over a full bridge design. By having to turn on only one switch at a time,
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timing issues become less critical. This makes the push pull inverter more reliable and
achievable.In Push Pull Inverter there is a transformer winding for the step-up
operation with respect to the winding turns ratio. The transformer is centrally tapped
to get the desired output and the input of inverter is fed from the dc source. The rating
of inverter is determined by the winding of transformer.

Incremental conductance algorithm tracks the maximum power point and triggers
the switching operation of boost converter. The principle is based on the fact that the
slope of the curve power vs. voltage (current) of the PV module is zero at the
Maximum Power Point MPP, positive (negative) on the left of it and negative
(positive) on the right.

By comparing the increment of the power (AP) vs. the increment of the voltage
(AV) or current (Al) between two consecutive samples, the change in theMaximum
Power Point MPP voltage can be calculated. The figure (4) shows the Incremental
Conductance Algorithm.

* AV/AP =0 (AI/AP) at the MPP
*  AV/AP < O(AI/AP) on the left
* AV/AP > 0(AI/AP) on the right

Inputs VIELI).V(t-At) I(t-At). P(t) & P(t-At)
caleulated from the inputs

AV=V(E-V(E-AL)
AP=P{t) P(t-Af)
AI=IE)-I(t-AL)

Decrease Vref Increase Vref

Figure 4:MPPT Algorithm
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Simulation of Proposed M ethod
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Figure5: Simulation Diagram of Proposed Method

The figure (5) and (6) shows the simulation circuit of Grid Synchronous Inverter
and synchronised output wave form respectively. Here the output wave form is tracks
accurately with the reference wave form are shown in figure (6). The figure (7) shows
the output speed of load, induction Motor is connected as the load here.
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Figure 6:Synchronized Output

Figure 7:Speed of Induction Motor
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Conclusions

Grid Synchronous Inverter was simulated and performance of synchronisation
waveform was analysed successfully. It is applicable in various industrial areas and
this method can be customised for different levels of applications with respect to
client requirements. It can even be incorporated with automated systems and can
easily maintain synchronisation with other devices and machines. The proposed
control strategy can be potentially extended to automated three phase grid
synchronous inverter, grid synchronous inverters with DTC for three phase motor,
three phase smart grid synchronous inverters.
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