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Abstract:The problem of evaluating solar photovoltaic installations
connected to the grid has always attracted researchers in the field of
renewable energy, because it will make it possible to solve many
problems related to the implementation of these installations in the desert
environment. The main objective of this work is to contribute to the study
and simulation of solar PV systems and to improve production quality.
On the other hand, the introduction of evaluations and analyzes for this
type of system has made it possible to observe a remarkable improvement
in these solar installations from the point of view of performance and
efficiency compared to the experimental results on the field after years of
work, and this is due to several technical and climatic reasons such as the
high temperature in summer and Sand dust, which is an obstacle to the

arrival of rays on the surface of the panels.

Keywords: Photovoltaic energy, Simulation, Improving the system effect,
Desert areas.
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Is the subregion containing the No
optimum design point unkonwn?

l Yes

Determine the region on a "best -
guess” basis.

Steepest
l Ascent

Search

First-Order Polynomial Model Fitting

Run an experiment using a 2-level factorial
ot fractional factorial design, then fit the [
model using least squares regression.

Second-Order Polynomial Model Fitting

Run an experiment using a 3-level factorial
or a composite design, then fit the model
using least squares regression.

l

Canonical Analysis

Use RSM technique of Canonical Analysis
to estimate the optimum design points and
sensitivity analysis.

l Ridge Analysis

Does the region contain the No Perform Ridge Analysis to
optimal response? —»  determine a possible region to

run additional experiments
l Yes

V alidate the model to complete
analysis.
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Choose a base case to compare with other systems for economic analysis. More detailed economic comparison is
available in Simulation Results.

%) Categorized Qveral

Architecture Cost
o PV Grid Converter S NPC COE Operating cost Initial capital 5
Fre Gy VW) V| wy V| Dipatch VN @V N @Y (8/ym) oY (s)
. 999,909 cc $14.2M $0.100 $1.10M §0.00
& -1 §7] 30000 999999 3.00 cc $39.0M $0.276 $1.39M §21.0M

OK Cancel

angll AUl el sadall ALGY clad il leals cala)8) L3 Joaal)

38



[ikidll 5 Blslacall

System Architecture: Grid (999,999 kW) Total NPC: $39,018,180.00
Generic flat plate PV (30,000 kW) HOMER Cycle Charging Levelized COE: $0.2756
System Converter [3.00 kW) Operating Cost: $1,393,715.00

Cost Summary | Cash Flow Compare Economics Electrical Renewable Penetration Generic flat plate PV Grid  System Converter Emissions

Cost Type £30,000,000
& Net Present $25,000,000 ]
Annualized $30000000
Categorize §15,000,000 I
& By Component £10,000,000 I
By Cost Type 5,000,000
50+ |
Generic flat Grid System
plate PV Converter
Companent Capital (3) Replacement (§) O&M (3) Fuel ($) Salvage (3)| Total ($)
Generic flat plate PV $21,000,000.00 §000 §$387825496 §000 §0.00 $24,878254.96
Grid §0.00 $000 $14138713.67  $0.00 S0.00 $1413871367
System Converter $900.00 $381.85 j000 %000  -§7187 §1,209.98
System $21,000,900.00 §381.85 $1801696864 000  -$71.87 $30.01817882
Create Proposal Time Series Plot ® Other...
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y Grid Connected cad
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Total Renewable Power Output Daily Profile

Jan Feb Mar Apr
30,000.00 4 30,000.00 - 30,000.00 30,000.00
25,000.00 25,000.00 4 25,000.00 4 25,000.00 -
20,000.00 20,000.00 4 20,000.00 4 20,000.00 -
15,000.00 15,000.00 15,000.00 4 15,000.00
10,000.00 10,000.00 - 10,000.00 10,000.00
5,000.00 - 5,000.00 - 5,000.00 - 5,000.00 -
0.00 T T T 0.00 0.00 f T T 0.00
0 6 12 18 0 6 12 18 0 6 12 18 0 6 12 18
g May Jun Jul Aug
“:5:_ 30,000.00 30,000.00 30,000.00 30,000.00
g 25,000.00 25,000.00 25,000.00 25,000.00
g 20,000.00 20,000.00 20,000.00 20,000.00
£ 15,000.00 15,000.00 15,000.00 15,000.00
j: 10,000.00 10,000.00 10,000.00 10,000.00 J\
?.c]‘ 5,000.00 5,000.00 5,000.00 5,000.00
& 0.00 T T T 0.00 T T T 0.00 T T T 0.00 T T
'_g 0 6 12 18 0 6 12 18 ] 6 12 18 0 6 12 18
"= Sep QOct MNow Dec
30,000.00 30,000.00 30,000.00 30,000.00
25,000.00 25,000.00 25,000.00 25,000.00 -
20,000.00 20,000.00 4 20,000.00 20,000.00 -
15,000.00 15,000.00 - 15,000.00 15,000.00
10,000.00 10,000.00 - 10,000.00 10,000.00
5,000.00 - 5,000.00 5,000.00 - 5,000.00 -
0.00 f T T 0.00 0.00 f T T 0.00
0 6 12 18 0 6 12 18 ] ] 12 18 0 6 12 18
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