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Variation in Power response with temperature in P&O
based PV module
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Abstract: The maximum power point tracking algorithms have a crucial role in minimizing the PV systems cost by extracting
the required power from reduced quantity of panels. In this paper, we will focus on Perturb and Obserb algorithm for
maximum power point tracking. We will simulate the Photovoltaic module with this algorithm in MATLAB environment
and analyse the variation in power response time curve with variation in temperature and irradiance. The main motive is
to get stable maximum power.
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1. Introduction

Photovoltaic power demand is increasing at a blink speed. In the consideration of non-conventional resources, the PV generation is
getting a popularity due to environmental and economic benefits. PV system has non-linear characteristics [1]. The solar
photovoltaic energy has been widely used in various applications and the maximum power point tracking (MPPT) control becomes
an important topic for PV systems, unfortunately, the maximum power varies with alterations in the temperature and solar irradiance
that’s why, we develop P & O MPPT method for solar PV systems [2].

The power generated by PV panels is DC power, to connect load across it power is converted to AC at an appropriate frequency.
Power converters are interfaced between PV system and grid. The possible mismatch between the operating characteristics of load
and PV system is most remarkable problem. The Maximum Power Point (MPP) is difficult to attain mostly. To overcome this
problem maximum power point trackers are designed. The most effective use of MPPT is to extract the maximum power from the
module. Now afterwards dc/dc converter are used to buck or boost the power. Maximum power is transferred by varying the load
impedance as seen by the source and matching it at the peak power of it when the duty cycle is changed. There are various MPPT
techniques proposed such as, the Perturb and Observe (P&0O) method, Incremental Conductance (IC) method, Fuzzy Logic Method
etc. Here our focus is on the most popular one (Perturb and Observe (P&O. The basic principle of PV cell is photovoltaic effect.
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2. Basic principle of PV cell
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Fig.1. PV cell structure

Solar cell is basically a P-N junction diode, formed by semiconductor material mostly silicon. The sunlight falls perpendicularly on
the solar cell. Electrical contacts are formed by metallic grid of the diode and allowing sun light to disperse on the semiconductor
which absorbs and convert light into electrical energy. Between the grid lines an antireflective layer is placed to absorb the peak
level of light. For this dopant are added to achieve the irreversible properties. On the back side of diode, a metallic layer is placed
for maintaining an electric contact. The principle of PV cell is same i.e. photoelectric effect.

So, the photon from the radiation the electricity can be generated by the process of photovoltaic effect. [4]
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Fig.2. Block diagram of direct duty cycle

3. P&O algorithm
A small perturbation is introduced in this algorithm. The perturbation causes continuous variation in the power of module. If the
power rises due to the perturbation then the perturbation is continued in the same direction. The power at the next instant decreases
after the peak power is reached, and after that the perturbation reverses. The algorithm oscillates around the peak point when the
steady state is achieved. The perturbation size is kept very small in order to keep the power variation small [5]. The algorithm can

be easily studied from the fig.3.
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Fig.3. P&O algorithm

4. Literature Review

It deals with single diode model of solar cell. The two-diode model is established which give better output than one diode model.
It nourishes the maximum power point. [6] The influence of temperature is much lesser than that of irradiance. The impact of
irradiance is much bigger on the output power. [7]

The maximum power point is point which extracts the maximum output power from the PV module. The maximum power point
can be tracked by implementing several MPPT algorithms and methods. The mostly applied conventional techniques are Perturb
and Observe technique and Incremental Conductance method. Both the techniques include iterative ways to sum out the maximum
power point. These are simple and cost-effective techniques to extract the maximum power point. [8]
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Fig.4. Simulink model of P&O MPPT technique
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Fig.5. P&O algorithm Block

5. Results
In this we have assumed §=0.6 i.e. duty cycle & Solar irradiance B=1000W/m?

The fig.6. shows the power response with respect to time at two different cell temperatures

Power Response with Temperature Variations
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Fig.6. Power response with temperature variation
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Temprature Duty Cycle (8) Maximum power (P)
270C 0.6 2T W
370C 0.6 22 W

6. Conclusion

As above we have designed a Simulink model of P&O technique with a PV module in MATLAB environment. Then we have
introduced environmental factors to figure out the stable power with respect to time. In this paper variation in the temperature are
studied. We conclude that the power time curve shifted down when we increase the cell temperature. So maximum power is
achieved. Then we can cease out that PV modules are more efficient in winter than in summer as the cell temperature is less in
winter than in summers.
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