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ABSTRACT

For the countries like India, photovoltaic will be the most contributing electricity source in coming future.
The issues related to the better quality of the power are under considerations for improvements. The
researchers and technocrats are working on various aspects to be improved for assured better power quality
to be achieved. The role of active filters is very important when the PV system is connected to the non linear
loads.Authors have presented the system with consideration of the filter requirement for improving the
performance of the PV system in this paper. MATLAB and hardware implementation of the system is
presented in this paper with power tracking. Filter and other parts of the PV system. The compensation of
the harmonics was the main ideology behind development of this project.
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INTRODUCTION

The solar energy is being very popular in India during recent years. The government policy to support the
renewable energy has played a vital role in making the solar energy popular in India. Being the easily
available source of the energy, solar systems are installed widely in India. Even the corporate and
commercial buildings are now a day’s coming up with installation of the solar roof top systems for the
production of electricity.

The clean energy is attracting the industries to earn better and to have the sustainable energy generation. The
solar systems in India are now modernized as fur as the performance is concerned. The cost of the setup has
also been reduced in recent years and hence the system is becoming popular continuously.

The flexibility and the quality power is the requirement of any electrical system. The power drawn from PV
system when connected to the grid faces the issues with the harmonics distortion. Consistent performance
without disturbance of the electrical supply makes any power system a reliable and trustworthy.

The boost converter connected to the PV with MTTP and controller to optimize the performance of the
system. The filters will reduce the harmonic distortion. It also improves the power factor and the balances
the current. The developed system is useful as it has improved the performance and provided the better
control.

SIMULATION AND HARDWARE DEVELOPMENT

Following diagram shows the developed MATLAB model for the main system developed for improvement
of the quality of the power supply. The developed system consists of the controller, power tracking, filters
and the basic elements of the PV. The converters with control are also the part of the system.
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Fig: 1 Main Simulation
The model for the PV system developed in MATLAB as shown below. The grid connected systems
consisting of voltage, current, and power control with the converters to control. The power electronics
circuits are very important from the point of view of the controlling the power.
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Fig 2: PV unit system
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Fig 3: PV-APFcontroller
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Fig 4:Block Diagram for hardware decelopment
The PV source is connected to the converter in order to provide the controlled supply. The VSC provides the
better control of voltage in comparision with the microcontroller preset values and control. The filter
optimises the harmonics performance of the system and the results are displayed and observed with the help

of CRO.
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SIMULATION RESULTS

The results of the simulated circuit to verify the expected results have been shown below.
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Fig 8: THD for PV-APF
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Fig 9: THD for utility

The table below shows the percent THD for various configurations and it can be easily observed that the
harmonic distortion has been reduced with the implemented module of PV-APF-controller.

46| Page



NOVATEUR PUBLICATIONS

INTERNATIONAL JOURNAL OF INNOVATIONS IN ENGINEERING RESEARCH AND TECHNOLOGY [1JIERT]
ISSN: 2394-3696

VOLUME 5, ISSUE 5, May-2018

Tablel: Comparison of THD with various controllers

Sources THD %
Utility 61.30%

APF controller 14.64%
PV-APF controller 5.78%

The harmonics reduction being the primary target of the model development for the non-linear load has been
achieved through the hardware and software results. TheMATLAB/SIMULINK model shows that the PV-
APF works completely to fulfill the objectives.

CONCLUSION

The non-linear loads are always connected to every electrical system. The problems with such load are the
harmonic distortion and hence to improve the harmonics performance of the PV system, authors have
implemented the module with filter and controller. The developed module is found suitable for performance
improvement of the solar systems. The grid connection of the small systems is going to be only choice in
coming future for improving the flexibility of the power. Authors have identified that implementation of the
similar module for the hybrid systems may be the scope for future studies and developments.

REFERENCES
I. L. Hassaine, E. Olias, J. Quintero, and M. Haddadi, ~"Digital power fac- tor control and reactive
power regulation for grid-connected photovoltaic inverter,” Renewable Energy, vol. 34, no. 1, pp.
315321, 20009.

1.~ N. Hamrouni, M. Jraidi, and A. Cherif, "New control strategy for 2-stage grid connected
photovoltaic power system,” Renewable Energy, vol. 33, no. 10, pp. 2212 2221, 2008.

1. M. G. Villalva, J. R. Gazoli, and E. R. Filho, "Comprehensive approach to modeling and simulation
of photovoltaic arrays," IEEE Trans. Power Electron., vol. 24, no. 5, pp. 1198 1208, May 2009.

IV. N. R. Watson, T. L. Scott, and S. Hirsch, Implications for distribution networks of high
penetration of compact _uorescent lamps,” IEEE Trans. Power Del., vol. 24, no. 3, pp. 1521 1528,
Jul. 2009.

V. |. Houssamo, F. Locment, and M. Sechilariu, ~"Experimental analysis of impact of MPPT methods
on energy ef _ciency for photovoltaic power systems,” Int. J. Elect. Power Energy Syst., vol. 46, pp.
98_107, Mar. 2013.

Vl. M. A. G. de Brito, L. P. Sampaio, G. Luigi, G. A. e Melo, and C. A. Canesin, ~"Comparative
analysis of MPPT techniques for PV applications,” in Proc.Int. Conf. Clean Elect. Power (ICCEP),
Jun. 2011, pp. 99 _104.

VIl. M. El-Habrouk, M. K. Darwish, and P. Mehta, ~Active power _lters: A review," Proc. IEE _ Elect.
Power Appl., vol. 147, no. 5, pp. 403_413, Sep. 2000.

VIll.  Y.W. Li and J. He, “Distribution system harmonic compensation methods: An overview of DG-
interfacing inverters," IEEE Ind. Electron. Mag.,vol. 8, no. 4, pp. 18 31, Dec. 2014.

IX. S. Kim, G. Yoo, and J. Song, A bifunctional utility connected photovoltaic system with power
factor correction and UPS facility," in Proc. Conf. Rec. 25th IEEE Photo volt. Specialists Conf.,
May 1996,pp. 1363_1368.

X. Y. Komatsu, " Application of the extension pq theory to a mains-coupled photovoltaic system," in
Proc. Power Convers. Conf. (PCC), vol. 2.0saka, Japan, 2002, pp. 816_821.

XI. L. Cheng, R. Cheung, and K. H. Leung, ~Advanced photovoltaic inverter with additional active
power line conditioning capability,” in Proc. IEEEPower Electron. Specialists Conf., vol. 1. Jun.
1997, pp. 279_283.

47 |Page



NOVATEUR PUBLICATIONS

INTERNATIONAL JOURNAL OF INNOVATIONS IN ENGINEERING RESEARCH AND TECHNOLOGY [1JIERT]
ISSN: 2394-3696

VOLUME 5, ISSUE 5, May-2018

XII. T.-F. Wu, C.-L. Shen, C.-H. Chang, and J. Chiu, ~1_ grid-connection PV power inverter with
partial active power _lter," IEEE Trans. Aerosp.Electron. Syst., vol. 39, no. 2, pp. 635_646, Apr.
2003.

XIIl. H. Calleja and H. Jimenez, ~“Performance of a grid connected PV system used as active _lter,"
Energy Convers. Manag., vol. 45, nos. 15_16, pp. 2417_2428, 2004.

XIV.  X.Chen, Q. Fu, S. Yu, and L. Zhou, “Uni_ed control of photovoltaic grid-connection and power
quality managements," in Proc. Workshop PowerElectron. Intell. Transp. Syst. (PEITS), Aug. 2008,
pp. 360_365.

XV.  S.Y.Mosazadeh, S. H. Fathi, M. Hajizadeh, and A. R. Sheykholeslami, ~*Adaptive

a. hysteresis band controlled grid connected PV system with active _lter function,” in Proc. Int.

Conf.Power Eng. Renewable Energy (ICPERE), Jul. 2012, pp. 1_6.

XVI.  R. Norooziana and G. B. Gharehpetianb, ~~An investigation on combined operation of active power
_Iter with photovoltaic arrays,” Int. J. Elect.1.Power Energy Syst., vol. 46, pp. 392_399, Mar. 2013.

48 |Page



