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Abstract – Now a days, maximum industrial devices are mainly supported electronic devices like
programmable logic controllers and electronic drives. The electronic devices are really sensitive to
disturbances and subsided tolerant to power quality problems like voltage sags, swells and harmonics
problems . Voltage dips are thought of to be one in each of the foremost severe disturbances to the industrial
equipments. Another power electronic resolution to the voltage regulation is that the use of a dynamic
voltage restorer m(DVR). DVRs are a class of custom power devices for providing reliabledistribution power
quality. Power Quality problems comes as  an outsized vary of disturbances like voltage sags/swells, flicker,
harmonics distortion, impulse transient, and interruptions.
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I. INTRODUCTION

In Electricity has become one basic need in
today’s world to get advancements in
technology, population growth, raising
standards of living in most parts of the
world and wide spread industrialization. It
has become one of the parameters by
which the economic growth of a country is
measured. Fig.no 1-1 shows the world wide
energy consumption from 1990-2021 in.

Fig.no 1 shows , at least 74.4 GW of
SOLAR ENERGY SYSTEM power was
added to the global SOLAR ENERGY
SYSTEM market.

Electrical generation is done by using different
sources of electricity such as non-renewable and

renewable energy sources. Non-renewable
sources use fossil fuels, coal, gas and nuclear
resources, which are finite and increase the

greenhouse effects and ocean waters pollution,
problem for earth’s environment. To solve the
problem using non-renewable sources of
electricity, the electricity supply industry is
gradually moving to the use of renewable energy
sources.

II .SOLAR ENERGY SYSTEM

In  Solar energy system system  the combination
of SOLAR ENERGY SYSTEM modules are
connected in series and parallel to meet a
required voltage, current and power . A SOLAR
ENERGY SYSTEM  is made up of
semiconductor materials, such as silicon or
germanium. A typical SOLAR ENERGY
SYSTEM  is the n-type and p-type semiconductor
materials exhibiting different electrical
properties. When a SOLAR ENERGY SYSTEM
absorbs a photon of sunlight, free electron and
holes are created at the positive and negative
junctions of the semiconductor assembly and
generates DC power. The power generated by the
SOLAR ENERGY SYSTEM  are collected
through metallic contacts connected on both sides
of the cell as shown in Fig.no 2.
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Fig.no 2. The basic  structure of SOLAR
ENERGY SYSTEM
The output of SOLAR ENERGY SYSTEM
during  different   operating conditions are
presented by V-I curve and P-V curve as shown
in Fig.no 3-2, where, is open circuit voltage,

is short circuit current and is
maximum voltage and current at maximum
power point.

Fig.no 3 I-V and P-V curve of SOLAR ENERGY
SYSTEM  .
To model the SOLAR ENERGY SYSTEM , it is
important to understand the properties of I-V
characteristics.
same.

III. METHOD

The modeling and control techniques used  by all the
components of the SOLAR ENERGY SYSTEM -ESBS
will done in this work . The two main subsystems of the
SOLAR ENERGY SYSTEM -ESBS  are shown in
Fig.no 4,

(1) The SOLAR ENERGY SYSTEM sub- system
comprising a DC-DC converter and the MPPT control,
with the DC- AC converter.

(2) The Solar energy system sub-system    comprises a
bi-directional converter, with inverter. Each subsystem
connects to with the AC grid  and a load, as shown in the
Fig.no 4.

Fig.no 4. Proposed Solar energy system -ESBS system.

MATLAB Simulink

MATLAB Simulink has been extensively used for
simulation of the SOLAR ENERGY SYSTEM -ESBS .
Simulink is a modeling and calculation platform is
extremely flexible and provides the opportunity to design
models. For this thesis, several tool boxes from
MATLAB Simulink have been used to model different
components that allow testing of the SOLAR ENERGY
SYSTEM s under different test conditions. The Simulink
implementation of this system facilitated the simulation,
for example, it allowed modeling the value of irradiance
(and its variation) that computed the output current
produced by the Solar energy system module.

SOLAR ENERGY SYSTEM  Modelling

A basic  model for this work is as shown in Fig.no 4-2.
A SOLAR ENERGY SYSTEM array of 100-kW has
been connected to a load and 25-kV AC grid with  a DC-
DC boost converter and a 3-phase 3-level VSC followed
by 250V/25kV .
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Fig.no 5 Modelling of SOLAR ENERGY SYSTEM
system.Stack.

Fig.no 6.Model of MATLAB
Simulink of the SOLAR ENERGY

SYSTEM.

IV. RESULT

The voltage and current characteristics of
SOLAR ENERGY SYSTEM module under
changed irradiance had been shown in Fig.no
7. The output Current SOLAR ENERGY
SYSTEM module is linearly connected with
related with the amount of irradiance. The
irradiance also affects the voltage of the
SOLAR ENERGY SYSTEM module, but very
less. Due to change in irradiance, the overall
power of the SOLAR ENERGY SYSTEM
module also changes  . Decreasing the
irradiance will reduce the overall performance
of the SOLAR ENERGY SYSTEM module..

Increasing the temperature reduces the
performance of the SOLAR ENERGY
SYSTEM panel.

Fig.no 7 SOLAR ENERGY SYSTEM module
connected in series and parallel

Fig.no 8. I-V Characteristics of the SOLAR
ENERGY SYSTEM module under changed
irradiance.

Fig.no 9. P-V Characteristics of the SOLAR
ENERGY SYSTEM module under changed
irradiance.
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Fig.no 10. I-V Characteristics of the SOLAR
ENERGY SYSTEM array under changed
temperature.

Fig.no 11. power -voltage Characteristics of
the SOLAR ENERGY SYSTEM array under
changed temperature.

Simulation test results are organized into four
test  as shown below :

Test  no 1: SOLAR ENERGY SYSTEM
Performance

Performance of SOLAR ENERGY SYSTEM
is analyzed in this test . SOLAR ENERGY
SYSTEM consists of solar array, boost- type
converter inverter, filter, and it is connected to
load and grid.
It has two parts –
Part (1)- The irradiance and temperature is

constant, the SOLAR ENERGY SYSTEM
array generates electricity delivers power to the
electrical load. The simulation starts at
condition (1000 W/m2 and 25 ºC) when the
maximum output power (100.0 kW) can be
obtained from SOLAR ENERGY SYSTEM
array.
Part (2)- change in solar irradiance from 1000

W/m2 to 250 W/m2. The output from the
SOLAR ENERGY SYSTEM array down  to
24.3 kW. Also the temperature change from 25
ºC to 50 ºC output power of SOLAR ENERGY

SYSTEM array  changed  from 100.0 kW to 93
kW.

Fig.no 12 Energy flow of SOLAR ENERGY
SYSTEM system.
The simulation result for Test 1 are obtained as
follows:

1. Steady-state condition
2. under changed operating conditions.
3. SOLAR ENERGY SYSTEM -ESBS
network.

V. CONCLUSION

As The MATLAB/Simulink is used to carry out the
simulations of the  SOLAR ENERGY SYSTEM -ESBS
system. The design of the SOLAR ENERGY SYSTEM
system model comprises the SOLAR ENERGY
SYSTEM array, a boost-type DC/DC converter with a
MPPT connect to a load and a power grid. The design of
ESBS model comprises the      battery back up.

The main objective of the twork  was to investigate the
effectiveness of an connected SOLAR ENERGY
SYSTEM- ESBS  is  capable to provide a constant power
to an AC load, when  the conditions changes in term
of  irradiance and temperature. The ESBS is connected
parallel with SOLAR ENERGY SYSTEM reduced the
modeling,

The SOLAR ENERGY SYSTEM -ESBS  system model
is performed for different conditions to find out   the
effects in output power. The results show that when the
output power of the     SOLAR ENERGY SYSTEM
changes, the ESBS system fulfill the required power to
provide a constant power supply to the load side .

References

1] H. Ritchie and M. Roser, "Energy Production &
Changing Energy Sources," OurWorldInData.org, 2017.

[Online]. Available:
https://ourworldindata.org/energy-production-and-
changing-energy-sources/. [Accessed November 2017].



International Journal of Advancement in Electronics and Computer Engineering ( IJAECE)
Volume 12, Issue 4, April. 2023, pp.124-129, ISSN 2278 -1412

Copyright © 2012: IJAECE (www.ijaece.com)

[128]

[2] S. Hegedus and A. Luque, "Achievements and
challenges of solar electricity from solar energy
systems," in Handbook of Solar energy system Science
and Engineering, John Wiley & Sons, Ltd, 2011, pp. 2-
38.

[3] I. E. AGENCY, "World Energy Outlook 2013.,"
2013. [Online]. Available:
https://www.iea.org/publications/freepublications/public
ation/WEO2013.pdf. [Accessed November 2017].

[4] I. E. Agency, "Snapshot Of Global Solar energy
system Markets," 2016. [Online]. Available:
http://www.iea-solar energy
systemps.org/fileadmin/dam/public/report/statistics/IEA-
SOLAR ENERGY SYSTEMPS_-
_A_Snapshot_of_Global_SOLAR ENERGY
SYSTEM_-_1992-2016 1_.pdf. [Accessed October
2017].

[5] REN21, "Renewables 2017 Global Status Report
"Market And Industry Trends"," 2017. [Online].
Available: http://www.ren21.net/wp-
content/uploads/2017/06/17-
8399_GSR_2017_Full_Report_0621_Opt.pdf.
[Accessed December 2017].

[6] J. V. Appen, M. Braun, T. Stetz, K. Diwold and D.
Geibel, "Time in the Sun: The Challenge of High
SOLAR ENERGY SYSTEM Penetration in the German
Electric Grid," IEEE Power and Energy Magazine, vol.
11, no. 2, pp. 55-64, March-April, 2013.

[7] D. Spiers, "Batteries in SOLAR ENERGY
SYSTEM Systems," in Practical Handbook of Solar
energy systems, Elsevier, December 2012, pp. 721-776.

[8] R. Corkish, M. A. Green, M. E. Watt and S. R.
Wenham, Applied Solar energy systems, 2nd ed.,
Earthscan, 2007.

[9] G. Dzimano, Modeling Of Solar energy system
Systems, Doctoral Thesis, The Ohio State University,
2008.

[10]M. R. SUNNY, "Sizing An Energy Storage To Be
Used In Parallel With SOLAR ENERGY SYSTEM
Inverter To Balance The Fluctuations In Output Power
From SOLAR ENERGY SYSTEM Generator Msc,
Thesis," Tampere University of Technology, 2014.

[11] R. Messenger and A. Abtahi, Solar energy system
Systems Engineering, Fourth ed., CRC Press, 2017.

[12] A. Luque and S. Hegedus, Handbook of Solar
energy system Science and Engineering, second ed.,
John Wiley & Sons, 2003.

[13] M. R. Patel, Spacecraft Power Systems, CRC Press,
2004.

[14] A. MÄKI, "Topology Of A Silicon-Based Grid-
Connected, Solar energy system Generator, Msc Thesis,"
Tampere University of Technology, 2010.

[15] S. Kjaer, J. Pedersen and F. Blaabjerg, "A review of
single-phase grid-connected inverters for Solar energy
system modules," IEEE Transactions on Industry
Applications, vol. 41, no. 5, pp. 1292-1306, Sept.-Oct.
2005..

[16] D. T. Lobera, Measuring actual operating
conditions of a Solar energy system power generator,
Msc Thesis, Tampere University of Technology, 2010.

[17] B. Sørensen, "Chapter 33: Battery storage," in
Renewable Energy Conversion, Transmission and
Storage, 2007.

[18] D. Linden and T. B. Reddy, Handbook of Batteries,
3rd ed., McGraw-Hill, 2002, p. 1.8.

[19] D. Berndt, "Electrochemical Energy Storage," in
Battery Technology Handbook, CRC press, 2003.

[20] P. J. Grbovic, "Ultra-capacitors in Power
Conversion Systems Applications," in

Analysis And Design From Theory To Practice, John
Wiley & Sons, 2012, p. 17.

[21] "Ralph J. Brodd, "Synopsis of the Lithium-Ion
Battery Markets"," in Lithium-Ion Batteries, Science and
Technologies, Springer, 2009, p. 2.

[22] G. Blomgren, R. Powers and D. MacArthur,
"Lithium and Lithium Ion Batteries," 2002.

[23] S. Piller, M. Perrin and A. Jossen, "Methods for
state-of-charge determination and their applications,"
Journal of Power Sources, pp. 113-120, 2001.

[24]X. Hu, S. Li, H. Peng and F. Sun, "Robustness
analysis of State-of-Charge estimation methods for two
types of Li-ion batteries,," Journal of Power Sources,
vol. 217, pp. 209-219, November 2012.

[25] R. Huggins, Advanced Batteries Materials Science
Aspects, 2010.

[26] K. Young, C. Wang, Y. W. Le and a. K. Strunz,
"Electric Vehicle Battery Technologies," in Electric
Vehicle Integration into Modern Power Networks, New
Y ork, 2013, p. 29.

[27] B. S. Bhangu, P. Bentley and D. A. Ston,
"Nonlinear Observers for Predicting State-of-Chargeand
State-of-Health of Lead-Acid Batteries forHybrid-
Electric Vehicles," IEEE Transactions on Vehicular
Technology, vol. 54, no. 3, pp. 783- 794, May 2005.

[28] R. A. Huggins, Energy storage, Springer, 2010.

[29] "Mathwork," [Online]. Available:
http://se.mathworks.com/help/physmod/sps/powersys/ref
/battery.html?requested Domain=se.mathworks.com.
[Accessed Jun 2017].



International Journal of Advancement in Electronics and Computer Engineering ( IJAECE)
Volume 12, Issue 4, April. 2023, pp.124-129, ISSN 2278 -1412

Copyright © 2012: IJAECE (www.ijaece.com)

[129]

[30] O. Tremblay1 and L.-A. Dessaint, "Experimental
Validation of a Battery Dynamic Model for EV," World
Electric Vehicle, pp. 1-9, May 13 - 16, 2009.

[31] M. H. Rashid, Power Electronics Handbook, Third,
Ed., Butterworth-Heinemann pu, 2011.

[32] N. Mohan, T. M. Undeland and W. P. Robbins,
Power Electronics. Converters, Applications, 3rd, Ed.,
John Wiley and Sons, Inc, 2003.

[33] A. Pazynych, "A STUDY OF THE HARMONIC
CONTENT OF DISTRIBUTION, Msc Thesis,"
Tampere University of Technology, 2014.

[34] M. A. G. d. Brito, L. P. Sampaio, L. G. Junior and
C. A. Canesin, "Evaluation of MPPT techniques for
Solar energy system applications," IEEE International
Symposium on Industrial Electronics, pp. 1039-1044,
2011.

[35] M. Abdulkadir, A. S. Samosir and A. H. M. Yatim,
"Modelling and simulation of maximum power point
tracking of Solar energy system system in Simulink
model," IEEE International Conference on Power and
Energy (PECon), pp. 325-330, 2012.

[36] "Introduction to TLI technology.," Mitsubishi
Electric Power Semiconductors, 2009. [Online].

Available:

http://www.pwrx.com/pwrx/app/TLI%20Series%20Appl
ication%20Note.pdf. [Accessed October 2017].

[37] N. G. Hingorani and L. Gyugyi, Understanding
FACTS: Concepts and Technology of Flexible AC
Transmission Systems, New York, USA: Wiley-IEEE
Press, 1999.

[38] F. Blaabjerg, R. Teodorescu, M. Liserre and A.
Timbus, “Overview of Control and Grid Synchronization
for Distributed Power Generation Systems,” IEEE
Transactions on Industrial Electronics, vol. 53, no. 5, pp.
1398-1409, 2006.

[39] S. Yang, Q. Lei, F. Z. Peng and Z. Qian, "A Robust
Control Scheme for Grid- Connected Voltage-Source
Inverters," IEEE Transactions on Industrial Electronics,
vol. 58, no. 1, pp. 202-212, January 2011.

[40] M. H. Mahlooji, H. R. Mohammadi and M. Rahimi,
"A review on modeling and control of grid-connected
Solar energy system inverters with LCL filter, In
Renewable and Sustainable Energy Reviews," vol. 81,
no. 1, pp. 563-578, 02 aug 2017.

[41] M. G. Molina, "Dynamic Modelling and Control
Design of Advanced Energy Storage for Power System
Applications," in Dynamic Modelling, A. V. Brito, Ed.,
InTech, 2010.

[42] K. Ahmed, S. Finney and B. Williams, "Passive
Filter Design for Three-Phase Inverter Interfacing in

Distributed Generation," in Compatibility in Power
Electronics, Gdansk, 2007.

[43] "Mathwork," [Online]. Available:
https://se.mathworks.com/help/physmod/sps/examples/d
etailed-model-of-a-100- kw-grid-connected-solar energy
system-array.html. [Accessed mar 2017].

[44] D. Linden and T. B. Reddy, "Chapter 23 - lead-acid
batteries," in Handbook of Batteries, McGraw-Hill,
2002.


