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ABSTRACT : In this century, the world interested in renewable energy sources (RES)
because of their advantages compared to traditional sources. This paper studies off grid 100
9% RES for residential house. This residential house is located at Qena Governorate in Egypt
country. Hybrid Optimization Multiple For Electric Renewable (HOMER) is a software tool
which we used to size this system with minimum cost .By entering data for load demand,
location and economic parameter for the system HOMER has simulinked an optimal sizing
system with low cost .The final optimal system result is 4 kW PV, 4  wind turbine, 2
kW converter, 18 batteries, NPC $44, 697, house load 10 kW with 11% reserve load.

KEYWORDS : RES, Micro-grid System and HOMER Software.
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I. INTRODUCTION

To face the growing need for
energy with effectual cost method with
taking  into  consideration  the
environmental, so a sustainable energy
system has been in needed[1]. Such a
system gives the possibility to develop
sustainable to provide all people in all
over the world an effective, safe and
clean energy[2]. This is due to
different resources such as lack of
resources and Distance away from the
grid. To solve these problems and
reaching electricity to remote areas,
there are two ways to solve these
problems, the first way by using
conventional methods to increase
production of electricity and improving
distribution and transmission network

to supply remote areas with
electricity[3].

The second way is by planning
Renewable Energy Systems (RES).
The first way is not a good choice
because of environmental pollution,
high cost, losses in distribution and
transmission  lines[4]. RES  has
advantages and disadvantages. RES
has economic and environmental
advantages. RES has intermittent
nature so reduce its reliability[5]. The
reliability problem can be overcome by
integration many RES together or with
conventional sources. Hybrid systems
have more advantages such as high
efficiency, more reliability, low cost
and low capacity sources than using
one source[6]. There are two type of
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operation of microgrids are off grid
and on grid [1 assiout]. m
This paper study an optimal off grid
100 % RES for a residential house.
Homer Optimization Multiple for
Electric Renewable is a software tool E
has been used in optimizing and sizing
the system. The optimal system which
determined by HOMER has minimum
Net Present Cost (NPC). Fig.2 shows
the flowchart of homer economic
analysis. The aim of this study is to : -
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design the 100% RES with minimum ' | |
NPC. When looking at location of the i e s s
house we find that the house is far
from the grid so the available climatic
.. . . . Fg. 1. Flowchart of economic analysis
conditions provide us with suitable using HOMER software

solar radiation and wind speed the
system consists of PV and Wind
turbine integrated together to increase
system reliability and Wind turbine to 2. System description
increase reliability of the system.

Battery represents as a backup system. In this section, we described the input

parameters, system components
characteristics and economic parameters of
the system which we had taken as a case
study.

This paper has been divided into
sections: section 1: System description,
Basic definition, Methods. Section 2
systtm components. Section 3

simulation results. Section 4 AC — l'ST
Electric Load #1 -

conclusion of the study. o
— @] 4]
. 1127 kWivd
2.14 KW peask
Converter vV _

Z)— (=)
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Fig. 2. Schematic representation of
the system under study
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2.1. Site selection:

In this study, a standalone residential house
in Qena Governorate in Egypt Country is
considered as a case study. The area of this
house is 180 m’ and 40m’ garden,
geographical coordinates are 26".8 N,
52"6W[T7].

Fig. 4. Hourly AC load within a year
(KW).
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Fig. 5. Average monthly load profiles
within a year.

Fig.3 Qena Governorate i ([

The load demand was extracted from year
electricity bills of the house. Fig 4,5 shows
Hourly and average monthly loads of the
house. The load has 11.27 kWh/day average
and 2.14kW daily peak.

Daily Radiation (KWihmm " day)
%

2.3. Solar resources

The solar radiation profile is required for
this work. We obtained solar radiation from {

R A
NASA Surface Meteorology and Solar Fig.6.Solar radiation data.

Energy website [8]. For this region the

average radiation is 6.15 kWh/m2/day.Fig.6

shows the solar radiation profile for a year Table 1: Cost assumption and life time for
period. system component.

2.4. Wind speed

The wind speed data were obtained from
NASA Surface Meteorology and Solar
Energy website[9].
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1,2,3,4 and 5 kW. This wind turbine

Ty Yearlyoperaton & mai Reg . . .

Compenst |1\ezgli:2;cust Eﬂ”0PEEZEZ:ISUE;‘;k"lzl)?lllllEIlﬂllCE E(pgﬁ:\?;m Lifuefer investment, replacement and operatio o
S TS T B maintenance costs are 1097 $/kW, 1097

: s A il i $/kW and 10.97 $/kW respectively
| | |

Vindtubine | 109 1037 109 ] 2.5.3. Battery
| e S S

I 30 i 5 One of disadvantages of RES is
| e e e——— ntermittent  nature  that effected on
Batery 0 16 il ] fluctuation of production. In this study,

increase system reliability. The battery

type is Trojan INDI17-6V (with max

capacity 1231 Ah and 7386kW energy).

: This battery = range spaces are

-0 N B 0,2,4,6,8,10,12,14,16 and 18 strings. The

investment cost for each battery is 80083,

replacement cost is 800$ and operation /
maintenance costs are 16 $/ yr.

=
¥

2.5.4. Converter

T
L

Acvverage Wind Speed {(rmmuss)
~ ke =
M L

=1

To convert the PV panels DC output.
¢° Qt‘? § Y¢ éﬁ\ .§ 53" ‘?c‘ (';g Ob QO Q# In this study, an inverter with this data has
been used: 600 $ investment cost, 600 $
replacement cost and 30 $ / yr. The
efficiency of rectifier is 85 % and the
2.5 System Component efficiency of inverter is 90 %. The search
spaces are 0,2,4,6,8 and 10 kW.

Fig.7.Average monthly wind speed (nvs).

2.5.1. PV panel
2.6. Economic parameters

In this study PV panels data is

obtained from Ref [10].The investment The Net Pres?,nt. Cost (NPC) iS. all costs
cost for PV panels is 1420.7$/kW, through the lifetime of the project. The
replacement cost is 1420.7$ /KW and am of thls study is to analys1s. 100 % RES
operation / maintenance costs is 30.2 $ with minimum NPC by using HOMER
/KW .The PV panels power range is software tool. Investment, replacement,
taken0,1,2,3.4.5,6,7 and 8 kW with operation / maintenance and fuel costs
derating factor 80 % and the slope of which show in Table.1 are required in
PV panels is taken HOMER to calculate NPC by this
2.5.2. Wind turbine equation :
Wind turbine data is obtained from vpe o AFTD' -1
Ref [11]. The wind turbine ranges are 0, i+
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where Table.: Optimon e costs:
Cann is the total annualized S— c
cost Component | Captal Cost () | Replacement () ) Q&M(S) | Salvage§) | . Tonlcast)
¢ is the discount rate. Mamy | osss |oam [ ome | oam | s
in years. Windturbine | $430800 | SL93 | %606 [ @70R3g) | e
Batery [ SL4d000 | SIZJ9L | S0 QLR | SBARD
2.7. RESULTS & DISCUSSION G | L0 | S| oo | o@sm | s
There are many HOMER simulations w | oo | s | s | g | uen
have been executed to obtain optimal e e e e e e
system with minimum NPC. Fig.8 shows
HOMER optimization result. The results
have been indicated that, the system is iy
consisting of 4 kW PV, 4 wind turbines, a {30+
2-kW converter and 18 batteries with NPC -
44.697$. Table.2. shows different costs the (50
final result -
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ll | Fig. 9. Distributed costs of proposed
Wfw vy o0 www m system.
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Fig. 10 Histogram of battery state of charge evel frequency
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.

, 2.8 CONCLUSION
T paper cxplis how 0 desn of
Wind total st capaclty grid 100 % RES for a residential house in
Qena  Governorate in Egypt  country
bcawe s e is ot fom e
Wied totel producton ¥ by, grid with taking into consideration
Wind hours of production nm(]l]mum C.OSt' HBOe;ZE:SI: Ofblhlgh cost ‘Of
i S xemion R e fo e
— at system with minimum cost and more
 aqErEy 1 by
- reliable by integrated wind turbine with
— PV. The final optimal size of the system 4
onvartsr anergy in J hr. . . .
- — kW PV, 4 wind turbine, 18 batteries and
o 2 kW converter with NPC $ 44,697
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