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W) (W) (W) Capital Cost (S} NPC ($/1cWh)| Frac. ) fhrs)
1 3 3 16 7 S 19,800 4,841 S 75329 0285 087 2562 2824 |
T T i3 7 T 20100 TeqT T/oEa0 U258 DB/ £
1 3 3 16 8 $ 20,600 4822 $75909 0287 0.87 2537 2775
1 3 4 16 8 $ 20,900 4,305 $76.015 0287 0.87 2511 2125
2 3 3 16 7 $23.800 4580 $76330 0289 0.8 2352 2608
1 3 3 16 5 $21.400 4825 $76747 0250 087 2526 2754
1 3 4 16 5 $21.700 4,803 $76790 0250 087 2457 2104
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2 3 4 18 9 S 25,700 4,561 S7B.009 0295 0.89 2300 1956
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2 3 3 16 7 $24.700 4,861 $80.456 0304 0.3 2418 1561
4 3 5 16 3 $33.200 4134 $20611 0305 D31 1366 1357
4 3 3 16 g $33,500 4117 $80,721 0305 D81 1338 1183
4 3 6 16 7 $32.700 4194 $80799 0305 D9 2001 1250
2 3 & 16 8 $ 25,500 4847 $81.097 0307 089 2370 1519
4 3 & 16 9 $34,300 4084 $81147 0307 D91 1903 1162
2 3 & 16 9 $ 26,300 4783 $81158 0307 089 2309 1458

HOMER 1531 o5 j Jols dings gl 1)+ JS5


http://necjournals.ir/article-1-431-fa.html

[ Downloaded from necjournals.ir on 2025-11-03 ]

VO VY 5l ¥ oylend V0 0,00/ oyl pl (5551 g

2953 )38 ) )3 (I3 —(ol — el (63T s Azt S &S D900 dlanMe N+ S5 4 g5 L
VOYYR IS anse shls a8 wib e pysul Voo s 5L VO KW e b (ool cpyr ¥ csindysd S VKW Jolis
S azm bl cgylexiwl el 02,5 S 1 Jools alde dige oS aza F Jodo 4 g b abl oo Yo
G 380 gl g 009y yuig HOMER 1581 p 5 b duslie )5 (g kel coldy i oSN s 1) bl o )Y VITAA
ledie (p 3853 ok 4 |y (glosial Coly o )oUl 5l Jols i (Slapian ccnl iy 323 00 Cand 4

e el e 53 s 5l g )55 Uiz pdadeaos alie ot 55 owels 0520 01> L YO B VY (sl IS

ol 045 031> L 55 piaasws ( LPSP) it (jlisebol Colils 5 o s 5L SOC piomon .« A

§

(P1) b 315 3,90 315 (Pre) iy 30005 aolio awgi Salgi (315 (Pp) (525 — 6l y9 (oS 55 wiommsnss Lauwrgi (Glg (3l 29 ) JSud

8000 6000
7000 4000 H
6000
2000
5000
0
4000 g
¢ & 2000
3000
-4000
2000
1000 B -6000 -
o , , 8000 . , , . , , ,
o 50 100 150 200 250 300 850  40C o 50 100 150 200 250 300 350 400
Number of Days Number of Days
JUo Job 53 595155 I35 (2905 ol VY IS Jlo Job 3 6 5L Sk (2955 /63959 Ol VT S5
100
110
oo
100
ot
920
7ot
80
60

LPSP %
@
=]

SOC%
@
<]

50
30 40
20 30
10 A A 20
00 5‘0 1 (‘JO 1 ‘50 2(‘]0 250 3’1)0 350 400 ! 00 5‘0 1 60 1 ‘50 260 2‘50 360 3‘50 400
Number of Days Number of Days
IR~ Gy S 5 e lseb] CululE s Ld 1Y 0 IS JUo Job 45 (5,5L 5L SOC 1V € S


http://necjournals.ir/article-1-431-fa.html

[ Downloaded from necjournals.ir on 2025-11-03 ]

Ol 855 i [ 1YY 50U ¥ o,lens 10 0490

\Vd

IM

M l{ulrl}r U“ “

Hu‘

ek IW‘W

(P1),ls 315 3590 155 dPre) iy w28 ibio by (sadgi (ol ‘(Pp) P38 (S s bl (Sdg Ol VT USS

x 10"

8000

7000
6000
5000

2 4000

P

3000

2000

1000

o

o

50 100 150 200 250
Number of Days

o Jgb 3 5951555 U323 mgsd ol 1 VA U

100

90+

80

70

60

LPSP %
@
S

Lo UL LA

il

JUo Job 15 oS 5 piamnw ylinolo! gyl pad L1 Yo JSS

50 100 150 200 250
Number of Days

300 350 400

o 50 100 150 200 250 300 350 400
Number of Days

JUo dsb 3 5 5L SSb (2955 183959 Ol VYIS

110

100

90

80

70

60

SOC %

50H

40

30

LT ACN

50 100 150 200 250 800 350 400
Number of Days

Juo Jsb 45 65L SSLSOC : Y4 sl

20

”H

‘
"
"
]

s

|

= ‘ J‘
o
od
o)

e
J" ‘J \)| Hl.”

A

“WWH«' ,gw ]L

uuuuuuuuuu

3590 0195 dPre) 23y w008 golo bawgd sy olg5 dPp) (J323 — (63U —Gaand y93 (oasS 55 itammans gl (S5 ol 1 VY USWS
(Py),L 5


http://necjournals.ir/article-1-431-fa.html

[ Downloaded from necjournals.ir on 2025-11-03 ]

\\% VY 5l ¥ oylend V0 0,00/ oyl pl (5551 g

8000 14000
12000
7000
10000
6000
8000
5000 6000
2 4000 Z o0
> A
o o
2000
3000
0
2000
-2000}
1000 4000}
o . L . . 6000 . . . . . . .
o 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400
Number of Days Number of Days

JWo sk )3 93155 I3 (2903 ol TV USG Jle sk )3 650 SSL (955 183959 Ol 1 YT U

100
1
90
100f 4
80 e
90 4
70 e
80 q
60 e
70H Bl o
£ A
é'% sol] i g 50 4
50 4 40 1
40 4 30 1
30 B 20 1
20 B 10 4
0 . L . . . .
o 50 100 150 200 250 300 350 400 o 50 100 150 200 250 300 350 400
Number of Days Number of Days

U Job 15 oS 5 priamanw ylinolo! Cgils ad L5 1 YO JS5 JUo Job 43 5,5L 5L SOC : Y£ S

5 (Pp) o ymd pias bawg I (0055 0l o Pre) jedinon glio by (s g VY 908 ) o JSs

Ao e Ol (I35 9 03b byt 9 I ook (T3 modedpgh Slaptuns 1 cip 4]y )b Sl 0yee ol
S 20 o585 e 59, WY 9 WA OFF i &y adllas 550 (gl )3 poysaos glio by sy oy
an LS pLwaod mlie jo) YYA oYYV V) piored g oo g 5l 5l 8o oad gy BLal )lg5 oS 039y b

.b)f ,\A19'> u,uol.s |) )l.g X )55 L;}"S\)iwl 4 d>g) b ULA.W HERSPNW RV ..\4.!7:‘9?0 )l.g u,ml.»

Lol 5553 5 5,L 090 oS’ asule § Amd e (L 1y 55k SOl (298 | (52959 Ol VY 5 WY Y (sla S5

29 Olg 5 Pl )L )bl Puse 5 cand (3L & 9399 ol 9 L 518 ,S5L P>l Jlo Jsbo
I3 5 L sy g (Hp — ool (o sy B ot 4 bgye i 4 RISS ol el 553
g oo 5)LB 59y VWY 9 WA AFF i a adlllas 390 (Slapiuns 53 s il LIS (pl 2 dags b il o
P lagpl oS Sloj e culps 5o S o (ol 1y Jl g 00l 5)LE> o) VWY 9 VWA ¢ FA e 4y oo 5L puicron

a3 55155 Jpo oo el 2 msigm ol Jlo s 3 1y 557155 33 3,518 055 YF 5 WA O ol JSs


http://necjournals.ir/article-1-431-fa.html

[ Downloaded from necjournals.ir on 2025-11-03 ]

Ol 85591 45 1 VYR 3l ¥ 5jledd 10 0,99 A

4 g b aidls )b 5l 350 ol el 4 06 ezl 350 (65l 3k g pdy 2205 lie 4 S e el L
ol 298 ol S S e 098 (ol Gl b s ) 539y @ 5 05135 S0 45 9500 alan Mo ¢SS5 s
sl Jo 31397V e Jiwd —sietgs S5 e sl JLo S 53 ) 813 & VIBKW (oo 5 s s 2
Sdo oy (pomed ol (I3 =03k — by (S 5 i sl Sl S50y Ve g IR 0l (S
i Sl 59) YWY g (I35 =00l (S 55 i (612 59y VYV ¢ (03— yob (oS 55 o (612 59y VYV
Co g Byuao )3 (29> 4y odidd GUis &S 039 o )58l 55 Jd (295 Oy o —@ol ey (S S
g 5158148 A5L o SV VIFY o YTV YV Cui b 4 joShe (6l pins 10 dV b Cd g B puns dlj .Caw]
T 9 ) Y Lo JSCh il punle 5 Cogw Bpns s )Y YYITY 09 ooliiwl b miwaw opl b a0 Jjo
O alllae )50 (600 et i s 4 (sl (551 UL SOC & 33,5 oo dlan Mo g 0341 (5,31 SOC S5l
il e 0nd (b sl gous 3,518 samxilis 45 cawl (Y47 SOC) SOCpin g ( V++7 SOC) SOC s
St Qlsebl Cebl (a3li Y0 5 Ve N0 sl Sd aimd o oLt J 1) ags 5l 55L8> 9 5)L5 0520 LlSs (]
el 048 (b i bwgs (ebae ©jgo &) )b Bl jio ply LPSP SToaims oo s Jlo Jobo 3 1) (oS 5
D9 28l555 5k el 4 00 o b i w3l SG LPSP 315555
Sy JolS job 4 o0 (S wiaw dw o b a5 3550 Ve KW )L aS 395 o dlan Mo Y JISKl 4 4565 L
S el |y )l Al iy lie g 5L 4 o b ske 4 sl dly MalS 55 Sty 0955 5 935 o

— g Al S 5 e 13 e 38 VB USS laie el 1y )l g 00l as 35 555155 e alolBM,

Amd o Ui ol Cuwd 4 HOMER 38l 5 bawsgs &S 1) J53 9 (3L

Monthly Average Electric Production

12
Py
= Wind
- Cenerator 1
9
g
Eeid
5 il B BB !
o
@
| _ j _ | : : : :i:_ _ i
L]

Jan Feb Mar Apr May Jun Jul Aug Sep Ot Mow Dec

HOMER 1351 05 | Juols (o 5 i 0l (ol 09295 1 YIS


http://necjournals.ir/article-1-431-fa.html

[ Downloaded from necjournals.ir on 2025-11-03 ]

AL IVAY sl ¥ oylewd 10 0,93/ sl (655! 4 i

CTE (3L (53] s 0391 515 3590 ) (gl WOV KWh/YT Jolao ¢ Y (00 )65 oamgn s s S5 o0l & 259 L
Mg d i Sl o VOYY KWhHAYT Jslao Z0Y ) ool (6lys 553135 U35 mhew ol 53 ¢ FAY-Y KWh/yr Jolee

S S dauis

=15 3l gl 03Ul 593 (gliusgy (gl (30 —(ool —sad B (S 5 65 e Al (b Alae ]

0l 5 b ek el (53,8 5 10 by (6 lamiadl €y alS5 i oSl s oo sl 005 1y) Jupsy]
S0 =l — gadbyed 5 (I35 (o0l (I3 —(gdud s Ao (S 5 sla i (gl LPSP el culls
aing sl L duwglio )3 (J30 = (63l — (e yod Ay oS 5 a5 amd o s ool Cawns ol .l plool
(I35 = syt LS 5 (sl ool Gy (slaayzn Abl o 5 Ao & (e 3 sy 9 S0 — b
&S laebl CoblE a3l il (o )Y VIFAA 5 AYADY NSV (i (J50 — (ool —gdudyed 9 (Jpd —oob
J9_L> 0 Z;'/A\G 9 ZA/\%\ ¢ Z;'/‘\\ )_:‘).s L,\_».s).s A 0D axllas d)g0 U.uf).» LSLb’ f””‘“““” u.wyal> JL«b‘ ol UL“"’
38l pys 50 (T30 =00l = (ghdhyod dinty i (5 dos golS 4 oliwd jelaie a4 .Cawl sel Cawd 4 Jlo
D 5548 13,9 S 3 Jols guls a5 sel Cuwd 4, VOYYA i (S8 aljn g 13,5 )b 55 HOMER
L aalio > (o =0l —siedygd (5 5 i 550 4 b U Chgw Bpas 0dd (o9 550 Al jp
S5 Ay Y3 VAL ol dinge i bagd (63531 g A caled )3 Al oo Y YR (Jd

.))L»Uo );.b 4.>9) ‘) ))J.: JJA}U ‘_;Lm‘_g));l )‘ b.)l.m.wl 9 o.)% d.)‘..ad] 45 Aml)uo

e
sl st S 5 55 i e (VR g SIS B e ool s il )]
O el o8l w0uiSlyy Ades 9 s Wiod (gla gyl il jiS o9 0lidl ygd 3blie )
OB 5 ) b oS ) St (oS 5 (6551 s st (b 9 il (WY s (LD o 93l A [Y]
.‘_')Lo)f ‘Jb 55)31 &Yl u.u\).o,f Opo9d «sdlaidl &L&:)IAI)L;

53 (Bjy sy didyps Sl il ay bgyye SleMbl ¢ ool il culislsn S o)l0) 928" S5 plidlga plojle [Y]
YA Lol YA B 3y5,8 Jol 5l adlaio (glon (glod


http://necjournals.ir/article-1-431-fa.html

[ Downloaded from necjournals.ir on 2025-11-03 ]

Ol 855 i [ 1YY 50U ¥ o,lens 10 0490 Y.

[¢] Ajai Gupta and R.P. Saini and M.P. Sharma," Modeling of hybrid energy system—Part I:

Problem formulation and model development", Renewable Energy, Vol. Yo, No. Y, pp. °Y+-
oye Yul.,

[°] Atashpaz-Gargari. E and Caro Lucas, (Y::v) " Imperialist Competitive Algorithm: An

Algorithm for Optimization Inspired by Imperialistic Competition" ,[EEE Congress on

Evolutionary Computation ,pp. £11\ — £11V.

[1] Belfkira. R and Zhang. L and Barakat. G," Optimal Sizing study of hybrid wind/PV/diesel

power generation system ", Solar Energy , Vol. Ae,NO. \, pp Y+ +=V 1+, Yoy,

[V] Belfkira. R and Barakat. G and Nichita. C, " Sizing optimization of a stand-alone hybrid power
supply unit: wind/PV system with battery storage", International Review of Electrical
Engineering (IREE), Vol. Y, No.®, Y+ + A,

[A] Borowy B.S and Salameh. Z.M," Methodology for optimally sizing the combination of a
battery bank and PV array in a wind/PV hybrid system", [EEE Transactions on Energy
Conversion, Vol. V), No. Y, pp. ¥1V-Tve 1441

[4] Celik. AN," Optimization and techno-economic analysis of autonomous photovoltaic—wind-
hybrid energy systems in comparison to single photovoltaic and wind systems". Energy

Conversion and Management, Vol. £€Y, No. YA, pp.Y£oV-Y£TA Y. ¥,

[Y+] Deshmukh. M.K and Deshmukh. S. S," Modeling of hybrid renewable energy systems ",
Renewable & Sustainable Energy Reviews, Vol. Y, No. ), pp. YVo-Y£a Y. A

[YY]Dufo-Lopez, R., Bernal-Agustin, J.L.: ' Design and control strategies of PV—diesel systems
using genetic algorithms '. Solar Energy , Vol. Y4, No. ), pp. YV¥—¢1, Y+ 0,

[ Y]Hongxing Yang and Wei Zhou and Lin Lu and Zhaohong Fang, " Optimal sizing method for
stand-alone hybrid solar—wind system with LPSP technology by using genetic algorithm",
Solar Energy, Vol. AY, No. £, pp. VO£-YIV YA

['¥]Kashefi Kaviani. A and. Riahy. G.H and Kouhsari. SH.M, "Optimal design of a reliable
hydrogen-based stand-alone wind/PV generating system, considering component outages".
Renewable Energy, Vol. Y€, No. V), pp. YYA«_ YV, Y.euq,

[Y¢]Koutroulis. E.and Kolokotsa. D.and Potirakis. A. and Kalaitzakis. K.," Methodology for
optimal sizing of stand-alone photovoltaic/wind generator systems using genetic algorithms",
Solar Energy, Vol. A+, No. &, pp. Y+ VY-V AA Y07,


http://necjournals.ir/article-1-431-fa.html

[ Downloaded from necjournals.ir on 2025-11-03 ]

Y IVAY sl ¥ oylewd 10 0,93/ sl (655! 4 i

[Ye]Luna-Rubio. R and Trejo-Perea. M and Vargas-Vazquez. D and Rios-Moreno. G.J," Optimal

sizing of renewable hybrids energy systems: A review of methodologies." Solar Energy, Vol.
AT No. & pp. 1YVl ALY Y,

[Y1] Markvar. T, (Y« + +) Solar Electricity, second ed. John. Wiley & Sons.

[YV]Ould Bilal. B and Sambou. V and Ndiaye. P.A ans Kébé. C.M.F and Ndongo.N, " Optimal
design of a hybrid solar—wind-battery system using the minimization of the annualized cost
system and the minimization of the loss of power supply probability (LPSP) ", Renewable
Energy, Vol.Yo No. Y+, pp. YFAAYYA. Yy o,

['A] Orhan Ekren and Banu Y. Ekren, " Size optimization of a PV/wind hybrid energy conversion

system with battery storage using simulated annealing ", Applied Energy, Vol. AV, No. Y, pp.
SAY_04A Y4 o,

[ %]Shaahid. S.M. and El-Amin. I, " Techno-economic evaluation of off-grid hybrid photovoltaic—
diesel-battery power systems for rural electrification in Saudi Arabia—A way forward for

sustainable development", Renewable and Sustainable Energy Reviews, Vol. Y, No. ¥, pp.
TYO_TYY Y. .9,

[v.] Shahirinia A.H and Tafreshi S.M.M and Gastaj A.H and Moghaddomjoo AR (Y++¢) " Optimal

sizing of hybrid power system using genetic algorithm" In: International conference on future

power systems .

[¥\] Yang. H and Lu. L and Zhou. W, " A novel optimization sizing model for hybrid solar-wind
power generation system ", Solar Energy , Vol. A\, pp. VI—Ag, YooV

[Y¥]Yang. Q and Zhang .J and Liu. Z and Xia. S and Li .W, (¥+:A) " A New Methodology for

Optimizing the Size of Hybrid PV/wind System", IEEE conf .


http://necjournals.ir/article-1-431-fa.html

[ £0-TT-G20g Uo Jr'sfeulnofoeu wouy papeo|umo( ]


http://necjournals.ir/article-1-431-fa.html

Vol.** No.* * Summer. / Iranian Journal of Energy

[ £0-TT-G20g Uo Jr'sfeulnofoeu wouy papeo|umo( ]


http://necjournals.ir/article-1-431-fa.html

[ £0-TT-G20g Uo Jr'sfeulnofoeu wouy papeo|umo( ]


http://necjournals.ir/article-1-431-fa.html

Vol.** No.* * Summer. / Iranian Journal of Energy

[ £0-TT-G20g Uo Jr'sfeulnofoeu wouy papeo|umo( ]


http://necjournals.ir/article-1-431-fa.html

[ £0-TT-G20g Uo Jr'sfeulnofoeu wouy papeo|umo( ]


http://necjournals.ir/article-1-431-fa.html
http://www.tcpdf.org

