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Energy production is a challenge of great importance for the coming years.
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1. Introduction

Renewable energies appear today and in the long term as the appropriate solution that covers this energy need by
reducing the major disadvantage emitted by fossil and fossil energies: the greenhouse gas. Algeria enjoys a very
favorable geographical situation for the development and development of the use of renewable energy, because
these solar and wind potentials are among the most important in the world.

In this article, we undertook an optimal study and sizing of a multi-source energy system with renewable energy.
The latter is intended to supply electricity to the city of BENI-ABBES (Bechar) identified geographically by:
Latitude: 30 ° 05 'North ; Longitude: - 2 ° 06" West ;Altitude: Min. 459 m Max. 499 m, aiming at the simulation
and evaluation of the system performances by the HOMER software.

2. Main Characteristics of the Homer Software

HOMER (Hybrid Optimisation Model for Electric Renewables) is a software for the simulation and optimization
of distributed electrical generation systems developed by National Renewable Energy Laboratory (NREL)[5][6].
The model must be informed of available resources, technological options, costs and constraints to be met by the
system. First of all, this software makes it possible to make simulations to then optimize the systems and finally
to finish with sensitivity analyzes on these optimized systems. The solution obtained by HOMER is the least
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expensive solution among different combinations of renewable energy systems, fossil fuels or hybrid systems
comprising two or more energy sources.

3. Presentation of the System

This is a hybrid system composed of three sources of energy: Photovoltaic PV - Wind - and Generator, as shown
in Figure 1:

Equiprment ta consider

Add/Remove...

+~— |
— 2 Py

Frimary Load 1

= 333 hw'hid
o G hwpeak Je— ik

Generator 1 Genernic 10kwW
-~
Corverter 4 =
H1000
A oC

Figure 1. Multi source system studied

3.1 Load Detail

This system will satisfy the load in electricity (primary loadl) of the city of BENI-ABBES. Table 1 presents the
annual requirements for maximum power achieved by the power station in this city.

Tablel. Maximum load (power) in kw reached by the beni-abbes power station (2013)

month 15 jan 5 feb 2march | 2lapril | 14 may | 20 june
Pmax | 10020 9930 8568 8400 18120 19420
month 12 july | 28aug |7 sept 6 oct 30nov | 7dec

P max | 20900 18210 17450 14930 9850 10350

There is a very important call to power in the summer period. This situation results in considerable consumption;
this is due to the air conditioning. Figure 2 shows the solar irradiation profile given by the software.

- ——
Solar Resource Inputs R p—
Fle Edit Help
HOMER wses the sk resource inpults to caloulate the PV aray power for each hor of the year. Enler the latitude, and
eithen an average daly raation value o1 an average cleaness ind for each month. HOMEF, uses the laftuds value to
calcults the average dall radistion from the cleamess index and vics-versa
Hold the painter over an element ar click Help far more information.
Localtion
Latge | B[ 0 @ Nowh © Souh Tie zone
Longiuds [ 27 [ 0" € Ext & West [ [GMT+01:00] Western Eurcpe, et Cential Mrica |
Datasource: & Enter monthly averages © Imporl time series dala fle  Giet Data Via Intemet
Baseline dala
Month Cleamess | Daily Radiation 8 Global Horizontal Radiation 10
Index | (Kwh/m2/d)
Janusy 0631 FXZEI =
Febuay | 0680 4 i - o8
March 0877 sem £ Mé
Apil 0660 sam S £
May 0675 ez 24 :
June 0655 L2 04§
July 0645 [, 5
August 083 563 3 02
September 0,652 6024
October 0837 4843 ol LU LD L,
jan " Feb Miar Apr ‘May Jun " Jul “Aug "Sep oV Deo
November D628 870 Dsily Radistion == Cleamess Index
December| 0.586 3299
Average: 0.650 5.686 Plat Egport
Scaled annual average (Kwh/névd]) 569605 {) Help Cancel
= =

Figure 2.Solar irradiation profile
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3.2 Temperature Detail

Figure 3 shows the temperature profile for each month of 2013 for the city of BENIABBES; the temperature data
come from the meteorological station of this city. This software uses temperature to calculate electricity production
by photovoltaic panels. In fact, the higher the temperature, the lower the efficiency of the photovoltaic panels.
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Figure 3. Temperature profile

4. Optimization Results And Discussions

The HOMER software performs system configuration simulations with all combinations of the specified
components entered. It eliminates the results of unfeasible systems, which are not in line with the demand for
electricity on the one hand and incompatible with the resources and constraints specified on the other hand.

Once the calculation is complete without a warning message, the results are ranked according to cost over the
lifetime.

Senstivity Resutts - Optimization Results

Double click on a system below for simulation results.
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Figure 4.Set of solutions

We can see several technical and economic details about each system configuration that HOMER software
simulates.

Note in Figure 4 that the best solution to cover the electricity needs of the city considered is the first comprising:
photovoltaic panel + G. generator + battery + converter.
4.1 Emissions

Figure 5 shows the amount of pollutants produced annually by the system in kg / year. Note that the pollutants
come from the fuel consumption in the generator.
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Figure 5. Emissions of polluting gases with renewable system

To quantify the impact of the combustion products in the generator set, we evaluated the amount of gaseous
pollutants (CO2, CO, CxHy, PM, SOX, NO2) with the generator set alone. Figure 6 represents the value of the

polluting gases produced by the latter system.
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Figure 6. Emissions of polluting gases with all-fossil system

This initiative allows us to make a comparison between the two systems:

Table 2. Comparison of pollutant emissions (kg / year) between the two systems

pollutants Hybrid system fossil system earnings
CO, 395.457 72.142.992 323.314008
CxHy 91.511 19.725 71.786
Pwm 0 13.424 13.424
SOx 0 144.876 144.876
NO, 428.321 1.588.975 426.732025

For carbon monoxide CO, we have observed that the hybrid system participates in an amount 1.5 times that all
fossil system. This situation is explained by the intermittent operation of the photovoltaic panel component +
generator system.
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5. Conclusion

The work presented in this article concerns, in a general way, the study, the modeling and the simulation of a
electricity generation system, from mixed renewable resources (photovoltaic and wind), with a battery storage
system and a generator. This system has for role to ensure the needs in electricity of the city of BENI-ABBES.
The simulations carried out by the HOMER software allow us to draw the following conclusions:

-The optimal sizing performed by the software consists of the following equipment: a photovoltaic panel, a
generator, a converter, a storage battery.

This means that it is not possible to supply the city of BENI-ABBES with a completely renewable system.

-As regards gas emissions, According to the results we can see a very significant gain on these emissions.
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