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Site Selection HOMER Modelling

Site selection was carried out using o HOMER (hybrid optimization model for
ArcGIS software in combination with South ke electric renewables requires a large number o
BaCkg rOund African Census data and GIS data abo_ut of Inputs includ_ing the solar_ and wind 12
South African power plants. The site resources at the site, the fuel prices, system |
selection model finds potential sites based \R constraints, interest rate, and technical @ %
on criteria such as the distance from urban | specifications for all components. Each E ’
centres and the fraction of households that | component has to be specified, detailing % 6
already use electricity for lighting, and the 3 capital cost, maintenance cost, replacement | = ,
entire model Is shown In Figure 2, with the n costs, and different sizes to consider. For :
results shown in Figure 3. . . | | each site six different simulations were run
Figure 2. Selected sites shown in purple . . .
pertaining to different load levels and ts Meres  sento rebi2  umas
different levels of load aggregation. A Date
simulation was also run to study how the | Figure 5. Price of diesel over the last five years

Methods Overview
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cip-cieaand | ((Gmeamm | outor-spocvc |/ Ciiman price of diesel affects the overall system

towns within Towns in distance around Towns plus a

o . . . . . . . pomRce ]| Stesndtoms e configurations, with the historical diesel
A rural electrification project consists of multiple steps which are site selection, load iy N 80000
_ : : : : Subplacesi ay = price shown in Figure 5.
prediction, resource assessment, technology selection, and finally system configuration. provice conesponding (| LU0 20000 -
Figure 1 provides a visual overview of the design process, with purple boxes S .
J P Jn p 1t pUrp ‘ _ At all sites, and all load levels, as the | = <
representing collected data, orange boxes representing computational software or o N .. _ 3 |
: cip s lces Duerznes. zonest level of aggregation increases, the capital | g 50000 #-Site 1
methods used, and the green boxes representing the outputs. “ . . « |
Solct s cost per user drops, which Is shown In | = 400 \ WSite 2
_‘ B Figure 6. Table 2 shows a fraction of the | £ 3o eSite 4
r '\ o Pover Pl — results from the original simulation for one | S, \\ . woite >
f’ | Pbaterysysem = site, while Table 3 shows how those results | | i | i3
connguratons - - -
Study sites : Figure 3. Flow chart showing the site selection model from ArcGIS changed when the price of diesel increased
' J . . 0 . ! !
to R15.00/l. The PV array size increased to 0 10 20 30
offset the increased fuel costs, but despite - g“;‘be'fltt’f h?lllsefc‘f'ds "
- iIgure o. ReSUILS OT 10ad aggregation
this the NPC (net present cost) rose by : J9rey
Load Profile Modelling roughly 13 percent
{ o
g Load profie SR A load profile modelling tool was developed using MATLAB, which included Table 2. Simulation results for one site with diesel cost at R11.60/
Tool \ W J € I eme nts to aCCou nt for d ay'tO'd ay var I atl on. TWO d Iﬂe re nt I Eve I S Of I Oad WEre Site PV e230i H3000 RA12-260D Converter Total Capital Cost Total NPC Operating Cost COE
considered, one very low level which has minimal appliances and another which added " kw kW kW R R R/yr R/kWh
more energy Intensive appliances. The appliances at the high load level are shown iIn 5 7.2 0 2.7 11 4.8 181,466 1,235,495 84,578 3.658
_ | _ Table 1 below. Figure 4 shows the load profile for one household over one week, > o0 : & H 8 192,383 240,247 54,083 %705
Figure 1. Chart showing how the input data relates to the tools developed and used : . . .- 5 9 0 2.7 11 4.8 203,066 1,255,552 84,454 3.623
ShOWIng the dally Varlatlon 5 8.7 1 2.7 11 4.8 217,583 1,268,582 84,335 3.658
: : : : : : : Table 1. Appliances used in one household . . . , 453, , .
The choice of site shapes the rest of the project and a model to identify potential sites PRI - T w00 S ’ 2 i i e =
was built in ArcGIS. Load prediction was done by using a load modelling tool developed Appliance ¥ Num num length ofuse num length oo
- - - - - uses used onWD uses used
In MATLAB. Resource assessment requires finding the wind and solar resources at the 5005 — Table 3 Simulat ot e o
. - - - - - - - : SOV 10 B . olm nr I on :
site in question, while technology selection involved finding manufacturers of the ights 30 6 2 3 O%E 53 a0 abie 3. simulation TESUTLS Tor one sIte WITth dieset tost a
- - - - - - 00:00
technologies used In the systems. Possible system configurations were found using two Cellopone o Site PV e230i  H3000  RAI12260D  Converter  Total Capital Cost  TotalNPC  OperatingCost  COE
models, through HOMER software and the other was a model based on solar geometry. Charger © * * % o000 1 2 180000 : kW kW kW 5 5 Siyr $/kwh
> 13:00 %o 09:00 to 13:00 5 11.4 0 2.7 11 6 241,436 1,419,258 94,511 4.207
Television 80 1 1 2 5 2 3 8 I 100 5 10.2 1 2.7 11 6 245,153 1,430,882 95,146 4.258
06:00 to 06:00 to 08:00 0 | | | 5 12.6 0 54 25 4.8 317,176 1,603,772 103,240 4.48
AC kn OWI ed gements Microwave 200 1 2 1 f:;gg f; 3 1 158: 010322;:%0 0 50 Hourofthelz‘; 150 5 12.6 0 5.4 25 4.8 317,176 1,603,772 103,240 4.48
20:00 to 20:00 y 5 12.6 1 5.4 25 4.8 335,293 1,611,386 102,397 4.501
00:00 to
- - - . Fridge 250 1 1 24 . 1 24 00:00 to 00:00 - -
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