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Abstract

This paper presents a feasibility study for installing an insulated solar photovoltaic energy system to
meet the load of a typical house located in Zliten, Libya, with a capacity of 12 kW from a financial and
technical standpoint. Using the System Advisor Model (SAM) program, we figured out the size and cost
of the proposed system, which includes 27 JINKO solar panels, each producing 400.32 watts, and a
12,000-watt inverter from SMA America. The economic analysis conducted reveals that the proposed
system has a net current cost of 79,000 D.L. Energy sales for 10 years of excess energy from household
needs are estimated at approximately 51,750 D.L., which indicates that such a system will make
economic sense in the future in light of the government’s determination to lift subsidies on fuel, which
will lead to an increase in the price of electricity in Libya.
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Start a new project >

‘ou are using S. version 2022.11.21 r3. A new version of S, is available for
Open a project file Welcome

New script Open script SAM 2023.12.17 is here! This version introduces hybrid power systems, and power tower and linear Fresnel IPH
models. For a complete description, see the release notes.

If you missed one of our recent webinars, you can find recordings on the Events page of the SAM website. You
can also find links to recordings of all of our webinars on the SAM website "Videos” pages.

Sandia National Laboratories is providing an opportunity for the modeling community to test and better
understand differences between photovoltaic models. You can help us improve SAM by submitting Detailed PV

or PVWatts simulation results for predefined scenarios. For details and instructions, see the 2023 PYPMC Blind
Modeling Comparison website.

Do you have a question or feedback about SAM? Would you like to meet the SAM team? Join us for a SAM_ i
Round Table! Registration is free. These 30-minute online sessions are held once a month. All you need to
participate is a computer with an internet connection.

Quick start for new users >

Help contents

Check for updates...

Registration About

*(SAM) ol e 3 5 s 1(1) JSib
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Name Manufacturer  Technology Bifacial STC ~ PTC  Ac  Length Width Ns Lscref Vocref Impref V.mpref alphasc  betao *
Jiangsu Runergy New E...  Jiangsu Runer...  Mono-c-5i 0 3999 3733 169 5 1379 2] 129 Eil 00077224 0113
Jiangsu Runergy New E.. Jiangsu Runer.. Mono-c-5i 0 399.9 3727 169 5 1379 3l 129 Eil 00097909  -0110°
Jinka Solar Co. Ltd JKM... Jinko SolarC..  Mono-c-5i 0 40032 3696 192 72 1036 493 96 417 0.004662 -0153¢
Jinko Solar Co. Ltd JKM... Jinko SolarC..  Mono-c-5i 0 40032 3682 192 72 1036 4938 96 417 00069412  -0154¢
Jinke Solar Co. Ltd JKM... lJinko SolarC..  Mono-c-5i 0 40032 3686 192 72 1036 498 96 417 0.00518 01494
Jinke Solar Co. Ltd JKM... lJinko SolarC..  Mono-c-5i 0 40032 3682 192 72 1036 498 96 4.7 00089412  -0154¢
Jinke Solar Co, Ltd JKM... Jinko Solar C..  Mono-c-5i 0 40032 3686 192 2 1036 498 96 4.7 0.00518 01484
KOSOL EMERGIE PVT. L. KOSOLENER.. Meno-c-5i 0 400026 3726 197 72 994 497 957 413 0.002982 0123 ~
] ( r

rModule Characteristics at Reference Conditi
Reference conditions: Total Iradiance = 1000 W/m2, Cell temp = 25 C
Jinks Solar Co. Ltd JKMADDM-72L Nominal efficiency 2085 % Temperature coefficients
= 10F Maximum power (Pmp) 400320 Wdc 0406 %/ 1625 wrc
g
é Max power voltage (Vmp) 4.7 vde
% Max power current (Imp) 96 Adc
5 5t
Y Open circuit voltage (Voc) 498 vdc -0311 0155 yyeC
=
H Short circuit current (sc) 104 Adc 0.067 5/~ 0007 arc
= .
-Bifacial
0 L L L I
0 10 20 30 40 50 [T Module is bifacial
Medule Voltage (Volts) . ) Py
Transmission fraction 0013 101
Bifaciality 0701
Ground clearance height 1|m
- .- A » ig wd . . 7 %
Name Pacc Pdco  Pso Pt Vac Vdemax Vdco Mppthigh Mpptlow CO a (@] =] -
SMA America: SHP 125-US-20 [480V] 12.. 127378 13594 480 1200 830 1200 705 -1.01828e-07 892279e-06  0.00237026  0.00013133
SMA America: SHP 150-US-20 [600V] 15.. 152246 138.93 600 1200 960 1200 880 -6.43815e-08 8.36224e-06  0.00219329 0.00039548
SMA America: STP 33-US-41 [480V]  33.. 34131  128.062 480 80O 683 800 330 -331254e-07 -449997e-05 -0.0002926.. -0.0023551)
SMA America: STP12000TL-US-10[... 12.. 122739 36.0752 480 800 675 800 300 -710206e-07 -3.52678e-05 -0.0003244.. -0.00173800
SMA America: STP15000TL-US-10[... 15.. 153505 524836 .. 480 800 675 800 300 -5.87211e-07  -282472e-05 -0.0003005.. -0.0017093¢ =
] m +
r Efficiency Curve and Characteristics
100 SMA America: STP12000TL-US-10 [480V] Number of MPPT inputs 1
S— — CEC weighted efficiency 97560 %
European weighted efficiency 97140 %
a0 -Datasheet Paramet:
£ Maximum AC power 12000 Wac
=
5 | Maximum DC power 122739 Wdc
= |
£, | Power use during operation 560753 Wde
rl
\ Vdco Power use at night 179 wac
Mppt-I ~Sandia Coefficients
pRElow Nominal AC voltage 480 Vac
— Mppt-hi €0 -7102060e-07 1/Wac
70 N . . N Maximum DC voltage 800 vdc
0 20 40 60 80 100 Q1| 332678005 1/Vde
o Maximum DC current 181836 Adc
% of Rated Output Power I 3.2446302-04 1,Vdlc
300
If you are modeling a system with microinverters or DC power optimizers, Minimum MPPT DC vohtage Rl = P
see the Losses page to adjust the system losses accordingly. Mominal DC voltage 675 vdc
Maximum MPPT DC voltage 800 vdc

oSlall Dliial 505 & 55 a5 1(8) JS

:@.ZL'.'\.'\J\
1§ 9 ial) AAISS
3 ((Off-Grid System) 4Suill e Js ae alai g 4l jall o3 6 & yisall alail) Y )5k
2aY ae (System Advisor Model (SAM) gl aladiuls & 5 piall laay) 43S a8
79,000 (s alaill 0 dalSall canly 285l aad) (8 gl 8 U Sl el eV Cpn
MJ&\&.}\AM\%MM@J}&JM} ‘;LJJLUJ
A4S (lgia IS Ll 5 400.32 5,08 13 o) 27 230 1(JINKO Solar) dewedll #1541
0.2 27,250 s Al
.J.2 8,500 4dlsyy ¢dal s 12,000 58 ;(Inverter - SMA America) (Slall =
J.242,500 dalles) A8y a0 A3 (Gel g 58) Sladdl w
.J.2 750 4alssy (Uaill 203 3,38 ;(Charge Controller) ol alai
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e e iall a5 alkail) ) b Sl (S i g )y ARIS Ll i) 138 Jiay

Y AL ola Aalaind 5 Alad 3l 5aia] 33 al) dalle @l Ko e alaie ) ey 8 iy
rCilanaal) g Mgiu) ALl

101.463) (s 8 ((SAM) ) jlitse Crny da jidall Fpsalll ) 5131 e shate 1)
Jsmanll 5 Jjiall 4y gind) @Dginy) 28I Clual s (9) b JSGL mase 58 LS (Adus Lol 5 5L
Ly Sl yrw  Jaa) Glual s ((GECOL) 4l by ¢S dalall 48 )2l (g0 el oS0 il 58 e
acall ady amy ol Sl A4y pxi yra (a8l el 5eSU Aalall AS ) (e Aediiisal) A 10 B2al Aol
(2 Jsaall ki) (J.20.35) s

Metric Value

Annual AC energy in Yearl 101,462 KWh

DC capacity factor in Year 1 111.3%
Energy yield in Year 1 9,748 KWh/ kW
Performance ratic in Year 1 3.57

Battery roundtrip efficiency 100.00%
Battery charge energy from system 100.0%

PPA price in Yearl 5.80 ¢/kWh
PPA price escalation 1.00 %/year
LPPA Levelized PPA price nominal 10.81 ¢/kWh

LPPA Levelized PPA price real 9.06 ¢/kKWh
LCOE Levelized cost of energy nominal 3053946 ¢/ kK\Wh
2560322 ¢/KWh
5-85,065,424

LCOE Levelized cost of energy real
NPV Met present value

IRR Internal rate of return Mak
YWear IRR is achieved 20

IRR at end of project MaM

Met capital cost 589,945,864
Equity §118,242,016
Size of debt §-28,295,148
Debt percent -31.46%

Agesedil) 28Ual) Ao glaie i) g gy 3(9) JS

A 10 52 1y S Mg 4S5 len) e 1(2) Jgda

10 5ol sl gl A41CH
(‘j_a) & g

sl s Adlss
(d-9)

gy
(Ao lu < 518)

bs_all

]

o

82,800

8,280

26,658

2022/3/15

2021/12/8

45,860

4,586

13,104

2022/6/5

2022/3/15

106,910

10,691

30,546

2022/9/28

2022/6/5

48,660

4,866

13,905

2022/12/18

2022/9/28

294,745.5

29,474

84,213

g saaall

s z Rl 3 g s S alail) Leaty o Sy 1) A 5eS)) A8 dueS 3

0.30 s dalall A2l ) Acailal) 48Ul 038 s Al il il 5 U g Ao L/dal 551 17,250
Dk 3 ol eSh a (e dainall (5 il ilad) G e lufdal 5 slS S ol s

Gsiu ol 15175 = 0.30 x 17,250

a5 & 5 yiall ApslaBY) (5 sand) (e ) ay Las (3) Jsaall 8 il 13g] ALalSH Jpualiil (o ya
Al gime die B i IR CallKil) ala yiu) 5 S8

Gl gins 10 B2al ol e8I an 4SS a5y 1(3) Jg>

daal gla ygsl) &= PR
(d.3) < 5ias 10

doluall el sl Al
(d2)

dalial) 48Ual) ada
(s b g 5Ls)

51,750

5,175

17,250
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i Ael/Lal 5LS 101,463 s Lo dansadl) ) 5191 daslate 15 Jlan) &y o

sy oS il Sl o5 ptiall Al ) A < 53 08 ) jial) JleaY) Al il e
o 4 79,000.00

ol s Al sial) A ) ABUAL Lal) @i ) Al cDgia) il il Gy, m
e )3 29,474.00 = 3 dulle dad ol e 58 5 G sin delu/dal 551 84,213
AR Ay il s il e

o el alal) A, Y Aunasl A8 (ha (il s o @ siall kel Jan] Ll m
i 5,175.00 ) sm 38 a8 (LY (e %83 sai ey ) G Ll yily)
AEPLIpT

duadAl)

il il g clalitiuy)
clalingy) =Ygl

A jill daa 2S5 Lae ¢ Jae bl dilay wiay ¢ 5 pdiall () (5 sall Al 3 yelaS
Lo (il g el el gl Apdardl 4 jie dpusad Al A shaie (S iy ddleiall

o La (g8l 85l leas o alaie V) Jali 8 dpadd) A8 oy jLiie pgsi ®
Y 5 el vinsall dpaiil) Calaal ae oilaly Lo e AT ¥l ) o) sall 028 4 53 Bale
Aadal Ja ) 3 tay Gulsall 050 Jlall Joal) Lald 5 Gias Lagas

5 ¢ aplall ) e alie ) e Jliy o dpadd) 48D aladid b g il LE e
Asall A jae e 1008 Wl Gee ISy

8 A sum 5 e Al A8 o il Allad e oS pen T ol Glupu Wl 3y w
s JS L LT (B Lee ¢l

Ledeny Lo ¢ ) plad) ¥ ame G (o L guad 65 3lan Apmada 3 ) 5 Ll a5 m
Agusadil] 28U 8 laindl A0 Ay

Gl gil) Ll

o) an (At pam 5 5eS Hpnnaill AL s jltiad o sale ped wasi Al e Sl o iyt
o2 i o bl pall aadi ) juiad Cilag il Gpas JDA (e sl ilaall W) acall e
Js3 (e aall 8 4n Jgena 58 LS dalal) 305N 2 LiY) (ymilh s A8l o ¢ jliiall
Ll

G Cpe e gam g oS Ansadil) A8 Jlae 8 5500 Jsall o jlad e 30l aas) =
ol (Blanal) 3 AiDla g Al ke Gl oy sl g ectilipual) ) 53S0

Claall G paTiusall QAT A8AS 5 5 jTinse s 3a g dgmg pi A 58 68 e Janll iy
Ll (8 Apsel) A8l p s ) uilaY

ra pall daild
Al gl pall Yl

sV Aahall) sanal) Cle gyl iy AbaBY) (5 sall il 0 (1998) . .o « S
yll Ay e i v palal

L A, i (@)uuﬁ) oL oS el 38,

_(QJY\ M.Lﬂ\) MJLA.\S‘).[\ gjdﬂ\ g_ah.u\).l L;.J\_m (201 1) LU (° ‘6.1}1.\».1} 3 & \ ‘OJJJ
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