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The role of solar energy in reducing costs and improving the environment
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Abstract

The research aims to explain the knowledge pillars of solar energy and the concept of reducing costs and
improving the environment and showing the effect of solar energy on reducing costs and improving the
environment. The high energy costs, losses in the current electricity grid, and the risks arising from
conventional energy generation that include carbon emissions and greenhouse gases that have a clear
impact. On the environment and the phenomenon of global warming, in addition to the taxes imposed
on these emissions, they cause financial burdens in addition to the environment. Therefore, global
environmental changes stimulate the transformation of traditional methods of generating electricity. To
achieve the objectives of the research, it was assumed that a solar cell station would work in conjunction
with a traditional power station, represented by the thermal cycle station for the production of electric
energy, which greatly contributed to reducing costs, reducing emissions, and improving the
environment. What the researchers have reached is that the rate of savings will be from solar energy at a
rate of (5) hours per day, meaning that the cost of saving per day is (39,403,673) dinars per day, as for
the annual cost savings is (14,185,322,306) dinars per year and that the use of a solar power plant with a
capacity of (1000) megawatts contributes to saving carbon emissions by a value (9,132,060,000) dinars
annually.
Key words: solar energy, reducing costs, improving the environment.
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Equivalency Results How are they calculated?

The sum of the greenhouse gas emissions you entered above is of Carbon Dioxide 1,458,767 Metric Tons v
Equivalent. This is equivalent to:

Greenhouse gas emissions from

317,252 3,666,169,848
Passenger Miles driven
vehicles driven by an average
Oy for one year °" (M) passenger
vehicle

CO, emissions from

164,146,156 143,297,337 1,612,350,967 19,311 175,669
gallons of gallons of Pounds of coal tanker trucks' homes' energy
gasoline diesel burned worth of use for one

[ |\ consumed [ |\ consumed " —oo=iN gasoline B | year
|
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- Project: aldora sub-station design
ling
e Variant: New simulation varnant

PVsyst V7.1.8
VCO, Simulation date:
06/05/21 21:36
withv7.1.8

Main resulits

System Production
Produced Energy 1805 MWh/year Specific production 1603 KWh/KWh/year
Performance Ratio PR 80.77 %

Normalized productions (per Installed kWp) Performance Ratio PR

Jan  Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Balances and main results

GlobHor |  DiffHor T_Amb Globine GlobEff EArray E_Grid PR

KWh/m? | kWh/m?” *c KWh/m? KWh/m? MWh MWh ratio
January 821 44.4 6.72 118.2 1156 1216 1196 0.899
February 999 519 1011 130.2 127.6 1305 1281 0.874
March 1473 736 1514 171.9 168.3 166.3 163.1 0.843
April 167.1 206 19.65 1726 168.5 163.3 160.0 0.823
May 196.4 98.9 26,84 186.5 181.4 169.0 165.6 0.789
June 2110 100.2 30.90 1925 187.1 168.6 1651 0.762
July 2132 98.0 34.03 198.0 192.4 169.9 166.5 0.747
August 2016 89.4 33.40 203.0 198.1 173.9 1703 0.746
September 1718 65.1 2827 196.2 1918 173.1 169.6 0.768
October 128.4 64.0 2320 1616 158.3 149.7 146.7 0.807
November 96.0 | 450 13.93 138.5 135.8 126.7 1342 0.861
December 77.0 | 39.4 8.77 115.5 1132 17.7 157 0.889
Yoar 17917 860.6 20.89 1984.6 1937.9 1840.3 18045 0.808
Legends
GlobHor  Global horizontal irradiation EAray Effective energy at the output of the array
DiffHor  Horizontal diffuse irradiation E_Grid Energy injected into grid
T_Amb  Ambient Temperature PR Performance Ratio
Globlnc  Global Incident in coll. plane

GIobEff  Effective Global, corr. for IAM and shadings
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(1) gl Ll (PVsyst) zeeli o slesVly 1 jual)

Juazo g (ST o sl 7ol Lol (430 )ias (Qeell) 382 (B dhasiad) iatl B8l 1 ) 7usbs ) £ b1 1S
Joamy o 5o 753(2,618) w11 e 1y 5 (s (10 ) s0m Ll HIS(100 ) 518 (g5lyn S e 3t
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Project: aldora sub-station design

H ] ) . ! )
H:l Variant: New simulation variant

PVsyst V7.1.8

VCO, Simulation date:
05/05/21 22:07

with v7.1.8
General parameters

Grid-Connected System No 3D scene defined, no shadings
PV Field Orientation
Orientation Sheds configuration Models used
Fixed plane No 3D scene defined Transposition Perez
Tilt/Azimuth 33/0° Diffuse Perez, Meteonorm

Circumsolar separate
Horizon Near Shadings User's needs
Free Horizon No Shadings Unlimited load (gridy

PV Array Characteristics
PV module Inverter
Manufacturer Generic Manufacturer Generic
Model Q.Peak 430 Model SUN2000-100KTL-M1-480Vac
(Custom parameters definition) (Original P¥syst database)
Unit Nom. Power 430 Wp Unit Nom. Power 100 kWac
Number of PV modules 2618 units Number of inverters 100 * MPPT 10% 10 units
Nominal (8TC) 1126 kWp Total power 1000 kWac
Modules 154 Strings x 17 In series Operating voltage 200-1000 V
At operating cond. (50°C) Max. power (=>40°C) 110 kWac
Pmpp 995 kWp Pnom ratio (DC:AC) 1.13
U mpp 627 V
I mpp 1589 A
Total PV power Total inverter power
Nominal (§TC) 1126 kWp Total power 1000 kWac
Total 2618 modules Nb. of inverters 10 units
Module area 5652 m? Pnom ratio 1.13
Cell area 8950 m?
Array |

Thermal Loss factor DC wiring losses Module Quality Loss
Module temperature according to irradiance Global array res. 6.7 mQ Loss Fraction -0.8 %
Uc (const) 20.0 Wim2K Loss Fraction 1.5 % at STC
Uv (wind) 0.0 Wim2Kfm/s
Module mismatch losses Strings Mismatch loss |1AM loss factor
Loss Fraction 2.0 % at MPP Loss Fraction 01% ASHRAE Param: IAM = 1 - bo(1/cosi -1)

bo Param. 0.08

dpe? Bl a2 & OlLuiol(3) S

(1) gda sl (PVsyst) gusl » Je sVl 20l
dclw bly by 1 ﬁ;:&,ﬁ\cmw;ﬁuw%&&ugbﬁ
£ G- metd) Ul el sl ity (3) STl 3 4250 (S5 PVisyst gusbix o Lde Jgadl & ) UL D (e
e 185 SUdo W oo e ol Bllall 315 i) 18 e S S e b
3) gus® 752618 52 Gyllall #1581 se oy )l 178500 5 el -l 7o) &
Sl ) G da sl W1 e = a2

k> 467,313,000 = 178500 * 2618 =
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89250000 = 8925000 * 10 =

353,550 5 e Aeldl Lal) A1 KT oLt 27
Sl S ol K™ datll A s = Aol AN ST 2601 2K

ks> 140,193,900 = v 53,550 * 2618 =
o= 73 0l (41,650) Joradlly i lly guotd ol gzl Judl) )l 27
sl 7ol KT datll Y se = Jaall sl S

k> 111,657,700 = jlu> 42,650 * 2618 =
o 73 IS0l (35,700) 30l spadlly Sl 2
sl ) BT a3 = (3l S0 sy Sl 2
ks 93,462,600 = Ly 35,700 * 2618 =
Ll be 1 G dene® Bl dlad 10671 2aT(2) Jpidt

467,313,000

140,193,900

89,250,000

111,657,700

93,462,600

901,877,200

SR IEESRWAL
1000 * by lis 1 8o &K'= bly e 1000 dawe it Blb dad 381 20

k3 901,877,200,000 =
I s G ) ) Gy (g Jdid e (1 b ol 2 (30 ) Amotl) el o3 2\Y1
=% 73 I 3 5000 3 st
S5 kx> 13,090,000,000 = 1000 * 2618 * 5000 Jslay
¢l 30 (sal jlu> 390,270,000,000 = 30 * 13,090,000,000 = ple 30 (sal o) ;Y LK)
390,270,000,000 + 901,877,200,000 = L\, las 1000 M\ Pl K e

ks 1,292,147,200,000 =
30 \ 1,292,147,200,000 = L\, laxe 1000 daes dcmad) B3lLal) Pl & ) 20
Ly Jlus 43,071,573,333.33 =
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3l el iz 2y ol ool P el 5 Lo Jolay 52y Ll Jasll Slelis 201 i Ji5,4.95 7l 2365 Jo 2
A3l Bl sy dad
Aol L& Jonsy Sy )l 64,132,201,200 <58 4y A5 o) dlag DLy st 41 4 Ollad) s 3301 5 0 AJC
Q3lal) Pl sy gy dsatl) Sl Doglaio 15 00 2l 578 J¥ B8l sl ) Gas el 5 92 Loy Gt
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= 64,132,201,200 \ 43,071,573,333.33 Jalss ig® Lol 30 sl (252 el Lol las 5,000 = 5 * Gl bl 11,1000)
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