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This study explores the optimal allocation of natural gas resources from
the South Pars gas field to various sectors, including residential
buildings, industry (specifically petrochemicals), transportation (in the
form of compressed natural gas), electricity generation, export, and
injection into oil wells for enhanced oil recovery. Utilizing a production
chain modeling approach, the research focuses on the supply, injection,
and the added value derived from gas injection in the oil field, employing
the LEAP software while considering real-world operational constraints
associated with the South Pars gas source. Particular emphasis is placed
on the implications for the Ahvaz oil field.

The methodology is rooted in quantitative energy systems modeling. The
LEAP model used in this study consists of three main components: (1)
supply-side modeling, which encompasses natural gas production from
the South Pars field and oil production from the Ahvaz field; (2) demand-
side modeling, which involves the allocation of gas to various sectors
(residential buildings, industry/petrochemicals, CNG transportation,
electricity generation, and export); and (3) integration of natural gas
injection for enhanced oil recovery in the Ahvaz oil field, while taking
into account operational constraints and the associated added value.

Key findings indicate that prioritizing the allocation of natural gas for
enhanced oil recovery in the Ahvaz oil field results in the highest
economic benefits. The petrochemical sector, due to its significant
potential for added value, ranks second; however, it also presents
considerable environmental implications in terms of greenhouse gas



mailto:abcdef@khu.ac.ir
mailto:abcdef@khu.ac.ir
https://orcid.org/0000-0000-0000-0000
https://orcid.org/0000-0000-0000-0000
https://orcid.org/0000-0000-0000-0000
https://orcid.org/0000-0000-0000-0000
https://jemr.khu.ac.ir/article-1-2401-en.html

VAY [ 8551 8l Joho 3 o8litl b (3 oo dingy Ly

emissions.  Other  scenarios—including electricity — generation,
transportation (CNG), and export—are positioned lower in priority based
on a comprehensive cost-benefit analysis that considers capital,
operational, and environmental costs.

This study concludes that the optimal allocation of natural gas,
particularly with a focus on its injection for enhanced oil recovery in
mature fields such as Ahvaz, alongside strategic development of the
petrochemical industry and efficient electricity generation, is crucial for
maximizing economic returns and ensuring energy security in Iran. The
insights from this research provide essential guidance for policymakers
aiming to manage resources sustainably and optimize the national energy
portfolio

Cite this article: khani, mojtaba., esmailnia gatabi, aliasgar, Emamverdi, Ghodratollah & momeni
vesaliyan, hooshang (2024). Optimal Allocation of Gas Resources Using Energy Models: A
Case Study of Ahvaz Oil Field. Journal of Economic Modeling Research, 15 (56), 186-225.
DOI: 0000000000000000000

© The Author(s). Publisher: Kharazmi University

DOI: 00000000000000000000000000

Journal of Economic Modeling Research, Vol, 15, No. 56, 2024, pp. 186-225.

[ Downloaded from jemr.khu.ac.ir on 2025-10-31 ]


https://jemr.khu.ac.ir/article-1-2401-en.html

[ Downloaded from jemr.khu.ac.ir on 2025-10-31 ]

Journal of Economic Modeling Research

Homepage: https://jemr.khu.ac.ir/

Print ISSN: 2228 - 6454
Online ISSN: 2538 - 4163

S50 4xfllae 155 31 S1d Jow Hl ooliiul b (536 mln dingy Lewass

jl,.as! A O lowo

fOWlog wge ibgn [ (5359 plo aiil 508 ™ 7 L eslow! ol (e |' S (ixe

Ol <0l e ol 31T o881 (6557 15 doly eslal o 8 6 5 s slasdl (g S5 (5 gmmils )
(YOFyyyv—rooy—r oo X) 2432615964 @iau.aC.ir :4sbb),

Ol Ol ool 13T ol ¢(5 35 0 05 domly e3bal 03 5 () ghams 0k .Y

(YVAF-#AND-++ +\—+++4) ali_smaeel_niaktabi@iauctb.ir :a.ty1,
O g e oDl 33T o8l ¢(5 S 0 015 Aol 3labl oy S ¥
(FVFY-YaFF— .. Y- .. ) ghemamverdi@iauctb.ir :a.ty1,

02160 e oDl 33T o8l ¢(5 3 0 015 Al 3laBl o S F
Y+ Y-0F1 Y-+ -+ Y-+ ») hoo.momni_veseliyan@iauctb.ir :a.ty1,

o>

3

o OleMb!

4 srr oo G Ol I b S8 ol o aras s 4wl
€ ) JBs Ja (s ) St Olaztle Juld Calhes sl idy
WSO L bl 3Ll (sl (i Glaoler 4 oy 5 (sl (G A 5 ele3 28 ack
0353 35l 5 s OMe 53 b B 355 s e (A5 6 Sl
b Sllee 5 Bl glayssitons o8 8 55 b o Dl e S b (o5 5 Jool
G On sl OT lasaly s 38705 boasir ool 56 e 08 8 i 5o
S5 s o5 G3ledde il iy Aasls ol 52 Gel gy 2505 e Slsa
S S5lede (V) ol i aw Jold (Grmgsy opl 5o G Jde .l l 2l
(1) gl Ol 51 S5 A 5 5 o5 ol Oe 51 b S8 W5 ol cas e
Wlale) Calies gl tie © J Lawads hli ol Caw giledus
58 oy el () 5 (Dlslo (G M5 CNG &5 Jom (o s 1/ Lo
Sy gtons 038 55 53 L jlaal (a8 Ol 53 5 Sl b3l gl b
S das o Ol S (glaal sl oo OT 31 ol 03531 35,0 5 Slhes a5
Glaal 28 Ol 53 L Sl 5Ll sl b 56 anes sduly

°°}};|JJJ‘ML¥J‘:!’4{5‘:3'}):-;‘}5’{@)"”;*“4{‘)6’@‘8&@};:{

o £

1odlHo &6
ALEA ZARVAR

:J‘i‘)w @)U
VEF/ VY

PN &b
VEF/ VA
1Sl slaoly
(S5 Gsled
Gleal b Ol
ook 658 Ol
D bedbe (s
JEL suwddl
Q47, C61 Q41



mailto:ali_smaeel_niaktabi@iauctb.ir
mailto:hoo.momni_veseliyan@iauctb.ir
https://jemr.khu.ac.ir/article-1-2401-en.html

[ Downloaded from jemr.khu.ac.ir on 2025-10-31 ]

1AL ] (8551 8l Joho 3 o8litul b (S3E qobio dingy Lywass

st Bl g 5 BB a5 (sladaly Wl 623 8515 05 Sy gl 55 Y
(CNG) Jiig Jo 3 A 5 alaz 3l cla g sl L3 ol o 0 glaililS gla 38
iy BS5 E 5 D) b sbbais e el Dol
Lt Y e K P PYCIV PP S YGRS S (N PPN CR P
0T Gy sauadsl Loy & b 58 aip parasd & 3,8 o et anlllae
S5l a5 b ol pon laal A3l Wl (26 ke 5> S S 0Ll )
5 obasl o33b (il ST 5l B Mg 55 LaT,I8 o3liul 5 cards o Canieo
Gl Sl cla i daasl cpl .Sl Gy, Ol @55 Sl el
A3 558 G5 A Sl 5 mle Ll Sy e S 53 ODIE b

.J)}TU’J

g emass (VFY) ii.&ya OUlo s s se el U5 «s2spbel rol e (ST e ol ¢ mn ¢ S Sl
—YYO ((07) 10 (o3l (g iludds Sladss lsal 28 Olds (63 50 anlllas 165 gla Jbe Sl eslinal b <& ctﬁ
DOI: 0000000000000000000000 AAs

4@ ity o



https://jemr.khu.ac.ir/article-1-2401-en.html

[ Downloaded from jemr.khu.ac.ir on 2025-10-31 ]

YYO-1AS 4o I F-F BF o lad 10 0398 /Gl (8 Hhdho iliwizs (] 14+

4o .

MY (651 el el lize 5 Ole s Sl b oS5 5 S 05 53 Sl (6351 ot
b ablie ol 1 IS sl HLasl 2als s 5 oSl A 4 sy Lo & o Sy
O s Ol e S8 5 S0 5 4 ¢ S 5 5d s Olie (] 53 Tl s ol 5
‘_gLAA.«T):.A;MdAJS.iJ\)chﬁlGaL\ oo Ao Sl clay 5287 5 (6l (551 dw D 28
53 Jbdl sbwl 5 ¢ ol Slaodsp o melb (olasl anm s y> Sl i e ol 51 ol
Oromed 5 abe (il s gdees 5 Ad Conle il I L AS o Wl a5 BB 513 L olay s iST
Sl 5 gy ot (63,805 Sy ik ps 3 BOT L o e (ooladl 5 (St $5 Sl g
el 51 S Olgea b .55l o (55900 i Sl e U T Sl eslizul (gl Sodetih
dauop);qﬁmu)@;@;_;ﬁktm);,u@swL;uq.?,'ldkz_,ééuc}}_w
iy O 4 i Sl G5l 5 38 ods U1 L3 iyl 5 Cmlasls 1) (651 sla ol
el 53 e S8 (US| Dl (5 5 2l 651 4 s U 5wl 0950555
g ¢ s a8 (S VT et (Slacs3ls anm s 1 4 sl ol 438 Ol
LYs A Sle gl sl 4 a5 b b SE 265 5 cmalle ad e 5 g 5 e
5 e b aglin 43 56 5 ame 4y mio Bbannn 5 sla )5S oS 5 56 Cxis nny
W pole Slao W5 0151 S B JY5 ol Oyl 53l e Sl s 5l
G5 45k 5 S ke ps Mg el Sy oo Gldle s il 28 05 456 G5
S8 G o3 S wrlse Sl L1y 01l o Coil Slo g se o 5 Jol 51 (S pglute
3 6ty Aoy 33k (81 Dbee 5LES S g b o L 31 6,8 sl oa b Y sene
& oy 53 48 Aas oo DL Ojlwe ol 31 b M 5 g5 05,8 (o oy sl (sl s pls i
S35l e & (galal DU sl (6l s el g ) it SSIL S 95 Ol
e o ol o T (gladlow (gl y o (55Lansd B b il S 03503 (6,5 sl b A5
ugj:uujmzs‘cgﬁo;lsw Solwand g Olalows dasly opl )5 a8 Sle 50 53 O


https://jemr.khu.ac.ir/article-1-2401-en.html

[ Downloaded from jemr.khu.ac.ir on 2025-10-31 ]

101 0] 8551 Sl Joho 3 o8litul b (S3E o dingy Lwass

OIS ol b Sl 3is 53 gy ol il dils Sl O jloue ) digs o3liul )5 ()5 0 45
LOlal b 58 mbio gy pamai (51 ol lodie Cpply <SS SLIL L ia
Sleslinwl LS, laal 2 Olos  OT I3 5 gy ol 638 Oltes o3y S 50
oS 55 ey &S Sl i 015 anw 5 Jo « LEAP (65 51 (g 5Ll byl 1 Ble 5
W55 s Jom ¢ s ( (S) (SIS gla 5 53 o e U g o e 511y b S8
AS r (Sl Glgal Olde Sl 3Ll 55 0T Sl A& peomen 5 (Oysles (8
GBS el o S Cal b JE aais gl gLl (G ol Lol Coda
358 5 s weT,s il STas 5 b 51, Sy 3Ll Bls oy fdey 555 (55
A 53 ey el 3 Ol (b s 53 55557 Ol 4 gmies 035550 3551 Juilsy
S 55 ST il 9 (6l Somts sale (Sln il 5 or G ) 5,
ool a5 b sols 0 Sl adllae ol ol 35T ol 5588 (55 e 2y e
Cﬁlﬁ_asa%6u;,,a\)sw@j;tw‘u%_wﬁ@ﬁb@o\yq@;;tﬂ;)fu
L addllan cplcalad o2l 5 15 Olgr kY Bl odes OB Wls 3 S Olgeas Oyl gl L
4 go (5t 5 (3LaBl ¢ wikigem B Sy gdome il 535 (oS 5 (63,0,
Oln 53 38 O35mn & G5y sbiiety oo oy Ol 3158 JUasl (bl (6 s dyamr 5 o5
A5 e (St s p 055 3Bl Sy Do) 3 3l 5SS e B
333,80 )3 03T 550 (Blo 5 Jsmol e Sl (5 Ol b oo saal
(el DLl g 0l (65l oS gy pelans Sl 0l iy A5 Ol e Ol il a3 55 O 500
W35 dal 1B e ) g0 Olie Sl kg (63 50 s L2 80555
52 e 53,8l b D5t (e 6 arais g 6 S o s ol e s
S8 3 mags 0diyls Ol gieas Ol | Camd g 4o 4 55 b ol (3Ll 5 5 LSS Ol
S b S Do pds el s (6551 el 3 e ol Sl B 5 Olex
el 5 OMoe Oms &0 a5 ) slatety (g g ol Olks 5156 Ul (gabasdl (6 a5 ol

055 Ml 68 13 51l (6513 o, 5 (Sl A 5 DlamMe Ol jan (6,8 Jai s L


https://jemr.khu.ac.ir/article-1-2401-en.html

[ Downloaded from jemr.khu.ac.ir on 2025-10-31 ]

YYO-VAS 4o I FoF BOF o lod 10 0398 /Gl (8 e il (] 14Y

AUl o 5855 15 O gl 3 aalllas sl e sl Colal el 5 ey 4 el 61

ORSu 3 el okl ity 5 Al 4 p g 5 03 5 S Sl arpsn idw 50 oS 355
o o s g A5 4 oty i 3 5 0kd 48 8 IS w0 Jae 55T b 5 G Jibe el
& die 55 acb S8 aip aai O glas laySaly plel ;o gla astls ot oll
o B e 5 s s oolal 5 sed il (sla gyl ool Je - o 5 8IS
53 5 o3lizal 3550 s b dal 5 Oy o8l E3w 55 (6,8 w5 (S e plowil 5 3303

L o S SLL i

S (G Y

SLaoks aly oS aoder plae L5 odils (Sla) 5587 53 055 4 (855 mlie Al S o
e bt Slal Jlite Il ]l (65 51 (Sl qusilige I ol 5 (631l (Sontn (g i
80555 Sl K Al e e Sloim gl il G5l p e (VA7) Ko o,
Slp ol Sl e psgie (Byme b 5l as eSS b (aasS Ll
5 EME ey 4 55 piman LS o 1) b S e U3 )lae s B o b
sl (IRR) Jst1s 033k & 55 5 (NPV) b Sallas 550 A5l s3lasil o)) sl slms
o6 e ol ssT e eal ) 6551 slrels ool alie Gl p Y o
Olagemad ¢ elozrl 55 5 55 5 iy Slos 3ol 53 a5 b B das oo 0SGal 01108 il
e 3BT e panas don 53 (Sl
Obe Jolbws (sla S bomy 5753 O cdia, 8 ()3 Ol & (5351 Slapmow (5ludite
@,'Oi\);da;;uL;m;w).;),Tdorﬁ\}bubt,wg;ﬁj;,\;lj‘djjs\&,\,s‘uu:m,o
sde g b (65 ab  ladie ASlk) Bby siluang » ste sladde dex I LilaBl anw g
ladee 5 iyls 8 03 Iy gutoes Sl (Glas sazen Sl mlin j2nasss (o s (8L 5 S (momeo
LOT sladely 5 Calibee (sla g sl Jdow 4 457 355 o0 oslinwl LEAP )5 aoxT dile (g 5luans

11 Shadow Price


https://jemr.khu.ac.ir/article-1-2401-en.html

[ Downloaded from jemr.khu.ac.ir on 2025-10-31 ]

1Y ] 8551 Sl Joho 3 o8litul b (S3E o dingy Lwass

6,15 (851 2 e Sodaddly GaeSalus ¢STp5 53 oVL oUlg (g leand ladde . dijls o
opl bl oo Lod e (gl 0 OT Comgn &S olazaml 5 (goliamsl o dled & |y (65 51 GLol&s | 5
35503855 8T g0 0AL3 6531 s S 51y Ciliben (glaaln ST Lo O (Dol
Jl  me S3loans 3ledis ©msle 53 (LEAP i 6,80 00 b mags onl 53 eslizal
s 5 b o glaw I b Ol 4 6551 LS S lioe 53,8 a1 F b peba
P02 2,303 Ol (65 1 s OIS mbas 53 5 45 58 Lo 53 L Lol 0l 0lgi L 0555 (55 1
b sl b (Shssls odhe 4 (Jorls A 5) a4 0 35l (6551 ¢ gome (yaSeie (Slaj o)
o AL (5518 Golan 5 e Dhyalo (Dl ¢ olg O e s S ok )l (6551 ¢ gores
o (IS5 s 2b5 ) 5 655 Gl (glioe s L3I ST 4 V=Y 591 Ll 53 o7 ool
g 5135055 831 wlio Sl e 4 olies gl ool 2l HEST 53 Ll (655
S Sl (538 Vgame das S5 pl 93 ol Bt S o bl Sl 28 5L
Gy s sdous 3 (G148 gazes o ( Jaeaos 5 ¢ Slbos (5,108 alo  (laa 5o | ) s
OB o ) 5 Sad B ks s gome ol (A=) dlal)) Sl il 5 (Ll ¢ 55
ol il oo (Lol VT HLazil Cat dile) | Jaoealns § (S0 3 gudous (e 4 (g fd
5 b Ol (us g G Ol gie 4 b oda b 52 0T plesl 5 (0-) dal)) Lo VT L
S ep 5 LBl 4 on0s e ol Ll s oS 05T e el 1) ol sl b
5 ol (63l 3 (oS5 4 g iz 3 S0 55 cpl il p Pl w01y e Jaomans 5
ol el amat § Sl 735 g3l Sl (5iludings 5 a0 53 55
2581 02 p A5 ol 53 S5 e panads o 61 1) (el S8
w0 g5 aalsl 3 a8 was o iy | Lo 54 e Gl S 503905 28 Je 5,y Lails
055 dails) plad Lo jgh oS ABL s a5 > s dal g oLl LBL s kilss o sege S S

B Sl oty Lol g5 SO il 5368 ol ok 55 [0] oo 53 oo 5L (55l e Lol


https://jemr.khu.ac.ir/article-1-2401-en.html

[ Downloaded from jemr.khu.ac.ir on 2025-10-31 ]

YYO-VAS 4o I F-F BOF o lod 10 0398 /Gl (& sl Wil (1 14F

J6 LEAP? 5l o 5 lama 55 55 ¥slae la ksl o OSEMOSYS! s i sl 0L
LD Aal g 0 Lal LT 51 5 s a aalsl 53 &S Sl o 2w
655 DM s g0 Jonn 55 457 ol 0k 4zl y LEAP (g 5laduba 515 51 lasies Cond )
o Sl gl Jo By bl (655 peew 3ledHe gy L [Y] Sl ol iz g e 5
4 G5 Lo iy cpl 53 S il o LEAP 53 (551 giledis ) p i ol 7 i
Lol . [F]35 8 o Jol Jasein 655 o 53 T s 5o Tl Tl ol D) pe
@8 o p5dale) 3 @y 55 5 okis S el ol a o STL 5 4l sl 6l 655

250 s
Db,s,t = TAb,s,t x EI b,s,t (\)

Al (L) 0lej SOl oa 5 g5l S (Sl 0 ainiin Cot o S0 L 57 (53 e
g:%éuaﬁw@wﬁqwd&”gwuj\@ﬁ@u&iL;tjyggwcb

TA‘o,s,t = Abl,s,t x Ahz,s,t x Abs,s,t X (y)

Al Y Dasls o855, 5y ¥ D ) Dastls o YD ) Dt s s & fleb o AD YL a3 oS
Sy
Sllone Lilon @ly 53 &8 LT or Sy 15 D0 & 5550 sl p S35 GBS
Dyl S gl Cwd ys ol g5l by
Dyot =TAy s X Ely g, M

1 Open Source Energy Modeling System
2 Low Emissions Analysis Platform

3 Activity Level

4 Energy Intensity


https://jemr.khu.ac.ir/article-1-2401-en.html

[ Downloaded from jemr.khu.ac.ir on 2025-10-31 ]

130 (1 o (8551 Sl Joho 3 o8litul b (S3E oo dingy Lywass

)Lj).3)‘.3)j)‘f&jj‘duwtshdau@w).\)oéy@j&&&j)w‘g@\;.ﬁuku
05 3 5h e b5 la ala sl S5 Sl dal s K5 sy b s 55 5 S Sledbl

J-.S@ 6)\.\_/.10;@;. LS}j‘ LSLALB.‘;JLJL;J M\?r.d Ls‘j'j‘.’.) ‘]GJ‘)))‘ LEAP )‘j"

K M

Eint :ZZ Ai,j,k,m,t X Eli,j.k,m,t %)

k=1 m=1

Jol 5 odins 2led Ll o Caliimn (gla it 15 Jold o 03 i ST VL
(b5 45 30) ol i 0 K oy 5 G5 o SE Sea) il o 5 e 5551
oy S i o anb S8) Sl (6551 2l e 4 M e ls o)Ll (5 sdu/las Sl §
21 bl Lol SWETj b oS soylal Jo o jitaS eo)lal G5 (LS 558
Eli j sl el & Jslae Kt b ol SIAST (538 5 o0 0T ol 4 Uil 0] 25
G Qb 2 ds3 s o 5SS Wls e 5 0T dely 5 00 351 o e St Sl b
AL 03y 53l
IV e bt dle o b g 65T 53 ot g 5 e 31 3L P ST Hlasl 5,57 5 sl
1335 oo oslizal (8-1) ol
Emission,, , , = EnergyConsumption, , , x ®
EmissionFactor,, , x EmDegradation,
S ol b 5058 eyl dgb 53 (SANT HLasl Ol joe e EMISSION (5 43 ala
Wl Jsb 53 65, O3 e KL Energy Consumption sl o p S AewST 63 Uslae b g
. _~> Emission Factor
o Sl 65T ST jlest o s EmDegradation ool s 5 ST Las
P AL S A3 o 551515 4 L ad e G (S dlaly 5 ol rmen AL 0 OT
[¥] 35 00 s 25 Snge 40 5 3l 13 5 (1 J55le) s &5 &S5
P+ Im>=FD + Loss + Ex+ NeD #)


https://jemr.khu.ac.ir/article-1-2401-en.html

[ Downloaded from jemr.khu.ac.ir on 2025-10-31 ]

YYO-1AS 4o I F-F BF o lod 10 0398 /(Sladl (8 e Wlinizs [] 145

_ EnEx
n

Enin

QAL 515 b e 23 (V)

et OF & S5 51 s 50 3 )5 31 63555 IM (s 2 5 05a P YL a5

i OT 31 )3l EX ¢tansan A5 KLLOSS o ol Lolis) Cows b )3 6551 SLFD
£5 o 3 s o) 5> el € A8l o 6551 8 Coslae NED 5 (6550 e 0 31 b 4
S shae 0Y) alaly 53 ptoean 5 3 gy Lt 0 b oandig 5 ST g Ailen &S Coylae
o e OT Oy Ko 55 N 5 e 2 51 (o 5 ENEX ot 3 0 (635,55 55,5/ ENIN
dalsl 53 45" Lol ok ST3[0] a0 53 B 5 Sa o (oL S5l gy 4 b sy e Ll 3L
L;LM\.’.LJ'&r\.u"C).\;&.:oféb)bygjdjb%JM@U.M%‘}&U\JH{JTJ‘?JIQ

1l 5 7 e e s 45T Sl s 0T 5 S e

Z Z TotalDiscCost ,, N

b T

341 05l (5 8559) st 4 55 s Jl Kby YU a3
Cﬂ.\mér.;})}Agcﬁw‘O&O))}T&ju%)t}b‘shq)}m)“?ﬁxj‘\b{‘))bw

..\..I“»o.sl.sCJ.&J’._JYLZ6&@5)353)136515‘}\;4.3”&\


https://jemr.khu.ac.ir/article-1-2401-en.html

[ Downloaded from jemr.khu.ac.ir on 2025-10-31 ]

1Y [ 8551 Sl Joho 3 o8kl b (S3E qobio dingy Lywass

R‘oducﬁor?;_,f,fz
Demand ., .+

>

Consuinpriion ;. -

Where :
Production ;. .=

Z ( A(ﬁ-"‘”ﬂ';-»} >y *

T
OipidcivivRario |, , % (ﬂ)
YearsSplit ;)

And
Consumprtion ., ., ,=

Z Activity ;. *

I;?prAch'm‘Rar:'oJ po g ¥

YearsSplit ;)
54 sl 5T mman Sl (55K L (o5l Oleat 51 ) ghate 5 axils o)lal Jl & Y bl ol 53
b Production s Co b 31 s s o)Ll Jl Jls 53 Glej sla ojb 4 | 5 6551 sls Jol>
55 Consumption culg 53 5 el 0T Slhes b slg Lol Demand «Jsjle » 55 A5
S5y wlale o) Jlo J1s 53 Sl sla o5 YearSplit sl o Jsjle s 65,1 U3 s

s (golaly

Gelosd (ool 95 b a8 Gls DIl g wils asae L a0 5 LA Cas 55 Lol
S3ledde s o (51 03Y (Bl 5 o sphe Ol (a5 (5 e S Ll 48 4
Ul pl 5 @i 2 duls)y Jals Comlar cpl €557 o0 @l 1) acb S8 arass ag
sols Sy 8 Sl OSEMOSYS ' . gl » 0L s LEAP jle s ile (65351 (g 5ledue
4055 ol () Lo 5 (53Lal (5 Sumikr bl das g ojlrl 5 Aas e JSE ) i
ST il 5 (651 O e Ll a0 Lol s (383 e bl 1 68 (6 03 o ¢ 05 e
S gl (Gluand (65 5elS (Giludie Sl oslital S 4 1) Guios bl Sy cdilodd b

Ol il jlistl (gwlis Bg) opl S 0 Colda (Sb) (Siluig 5 s 5 S il

b gladlate (o) Calibe (gla pliin 53 (6551 (Sl Jolond (12 457 ol Sl e (6531 (S5ldile szl S

3 g p oMl Sdedils (65 St Gludg 5 Giluans Gl Y gane il ol sk b (Sl


https://jemr.khu.ac.ir/article-1-2401-en.html

[ Downloaded from jemr.khu.ac.ir on 2025-10-31 ]

YYO-1AS 4o I F-F BF o lod 10 0398 /(SLadl (8 Hhudiro Wlinizs (] 14A

e Sl s Jeol gl 5 ST o 5 baesls ¢ (B O ¥ 50 3 5 (6 15 DLb Bl 5 U e e
S5 e ot 0 5 5 sy al 68 Sle 2,8 S B s ¢ S e
S e ) Shoo W5 O msle (63 8l e Ol goas ack S8 LS Garass 5 aSTEL)
(ln ol Sl 5l T rbans o bl 2 (65 51 (Sl (5 5nJ ke 558 5 O3
5 O e 5b 15 (8 sl 615 G S 3L 5 s 5 5 ey (SIS ali
5 (G5 (26 B pae) JE Silan i O3l5 s 651 SllE-as 2 5l i bl
P03 5 03w G5 458 Sarasi S Janas Coo paa galaBh B (glalys s
S o i |y (g Sl o 5 SO) U jlas sl
18 Ollae

Solwang Slowlbue gla fg) Slallas 5 (g)5,0 55 dlia 13 (VFrY) ele 5 bl 5
8 65TH 5l g o oSS &l S 18 smn 5531503 53 58 G
Ao e €l 1y (Kl 15 gla SSTST b gade o) I b Cmias 03 gden 3 0dd 4 8 457w
oyl 3hss T30 (oo (sla sy (St domy3 4 das o O Slalllae s Culgi 3
5 OLEL iyl 1) ooy Sl 2y GUl5 )01 13 sla sy Lel 6l o )31
oS5 ‘.:.iuf.\\)'l ol b 3y 5 9 5 sl 0K (g 5lwagn 35 Ao 53 (VP )OI Kan
sk 4y Sladigs 4 Odtbn S o (s (51 5m 55 02 S 51 0 Flalllan 3550 S5 )3 (53150
Jte Lo a5 e3lial | ol Oloj Ot Y sb 5 GbOKe dlins (glaulous b 20530 3l (5,8 sl
OBl 3055 b 55l oldis 055 S e &7 (il o bl ST e 53 0l &1 Sl
0d 45 5 55 55 3Ll b ol )3 58 5 OT (G5lalir 458 5 Sk Cnd Ll o Lol OIS
olor 6S0) AL g0 dbal ety oj g 0l O b 3 0 e S5 S alllan 350 (5 O e 53

e A pn 53 5 Gy ol F O lal (s as 53 s ol Llgr 5 s 53 s 5

! Prescriptive Production
2 Activity-Level Analysis


https://jemr.khu.ac.ir/article-1-2401-en.html

[ Downloaded from jemr.khu.ac.ir on 2025-10-31 ]

188 [ . (85551 Sl Joho 3 08linl b (&35 i due Lawasss

230 b S Sl 53 5 ol Ller sl S s 4wl ploil (s 5 ol ST L0
e Cno pl S s 230K (g lmand Gad w5 e 53 g5 al:;&ﬁ“p.a G|
les o B 15 0T (635 2 $5lpe 3155 plawl 5 655 ﬁ)}i“ O g (g ol plan
Sy pite Sliwly 53 ST (g 40 Gl L3N  Alie 53 (Vo) OLSes 5 3 ool
s 153 ) 30 anlllas LEAP 5151 0 5 5l oslinal L 0T (g5lade 5 S e 5 (55,1 4 LSS
o5 3 ealiil b Jame 5 (6551 4 LSS S pe s Ling e il sy Ol 655
S @i 5 J (Osyls (b ) 4,0 il 5 b 4355 O g0l LEAP 131
S5 (e 5 S503LS e Coplemn) 5 ol alin gy O SLolE O TG 5 o 5
B S PYEN NP 5 PESK VIS ION U N S VT | P PN E N TS J ey
Sl 5 o Gl 53 do 12 3l ol @uw.@f@t_wd,u LEAP
5 SsLS (S e 53) e b Caliee Sl )8ty L OT s jeme (55lating Sl
s S S ny 0 Ol g b3 g Ay 55 (WWAVi( shen b anglio Al 03 331 > (oo
3ils0 3 (S 4SS o Ol i IS i35 55 s S ealial L 0Lyl a8 ot 4y
& 5 g ctﬁ A ﬁ.ﬂ}ﬁcug Lgl»uajs&z:bjlf‘_;)lf@p o) 93 akdle 3 g0
el o3 g Dl pslo 5 (25 pole & G5 esldanl s O pean (g 5 i sdate 3 5lan 4
2 o T (o e 51457 0t 1, (oLl DL IS (5 S s3nte o Sty ol s
ccbal‘_}:ldjs.wldsl..aﬁlbi\)ﬁjvfb:gg@jlgOTngLw;flbj ol o,
Vs 5 o dal g Tt 5 ol (gl s Sl 59 555 sl coantdy Slllae 53 Loyt
ol Ol e 573 (galal Slusl s ol 55 sl Jhda 55 3l sl (gl sl 3
5 de 55 55 5 ealial Ly (55l e &S5 LB 5 olezrl ol &b o andlee
OLES gyl ol O 21 )3 VWAO-FYF (sl b b S Ciliin (o 5lae gy Sl e Joos
ob,y s ST 4 e JE S yslo Mg Cb b Cusguome s a g Jab Lol 5y s e
St Sontl 58 3be 4 By 5 rmmen 5 5 (Sldaaly 5 56 S )lae 5355 o elaz
oy T Sl (o o plonil (6518 ol ol 1 015l 53 b 56 5 5 28 L Ll s


https://jemr.khu.ac.ir/article-1-2401-en.html

[ Downloaded from jemr.khu.ac.ir on 2025-10-31 ]

YYO-1AS 4o I FoF BF o lad 10 0398 /Sl (8 Hhudho ilinices [] ¥+

O 02 05 Sl mel il g el e plazrl ol 0587 ST 4 Dl ol rbas i <
4 e ) B 55 Gl 5 Il e 55 65 BT (o o 55 055 ol o st
w2l o (b a5 4 e ) Olo3 b e J 35 Slgs 5 5 (oo olod B 55
Oljee (5 805 cad OLES 0eT Cncls s (61 s 53 |y ()13 gima ol i b Lok d 4yl
anw g5 4 (VWAF) Glosw dllay .ol Soglime ¢ s 55 Caliden Glgs 55 (6151 4 0, CEM LR ERE G\?
Gl 3 S5 &l s g M;ﬁhj‘)ﬂ@?ﬁf@b NS o 53 (6,8 pmnsd 1
Slaay 5y 230 I3l S G3latiy (oS SUde b osbnetir (68 el (AT (sladbe
S o 5 5Ll (6551 Sl Glaals Bl b ks SE wle 51 (51500 53 55
S pgie Sl 2 (oBL) §iledbe Sl Sl eslizal b g3ladl Lastls ol sy 5 wstls
ol ol 53 A g0 Ol gl el o duslone 5 gy p (VFIO-ATAD) Sl Sy a5 03L 5o
5 oarls 5 055 S Dy 53 5 o8 5,5 5 Cxio s 53 csalal Lastli 055 il
O e (5 pobe & G5 9 Dl e 93 ()5l Satel 5 el 5 e la 055 il B
Jbs anw 51 55 allie 53 (1YAY) OLSen 5 (65l o o ils dial o |y aks S8 oo e
Lot 55 655 olg <o e sl lw (LEAP jLadus jlosleul b L cla.u 236 slew
GO0 mn St s dlo o 53 shite p b Sl ois § 5 eomd Sl 3l esliul
NCNURES DR NVIY-TS SERRpRCN pRYFI S U5 3 P 3 PCTppEg - SRR E R LSy
slo 5 (ooliaml Calizes la tdw 55 (Jde O g g0 3 5 Slsles Jla) 548 (651 slols
i (3Lt g% pl 53 Ll 48 8 13 s 1350 Yl S 5ledbe 5 S b
3 63338 (i 5 Jom ¢ go8 Dladst 5 (6l ¢ Sl Sl 03§ e ol sl
N 53 ke 5 2l 651 GLSE 5 ol plonil plas oldyy (o3 tdw imer 5 St
LA a5 iy Sy (s3ludibe 31 ol s ol ok 35T VFY 2 G316 T (a2 5
Sl 0T Sy g gdsn ol Al oo i 35 90 (3Ll Ay 53 Cialibn (Slaim 15 53 (5551
$05T i85 5 b (351 U3y (i 5 (3,31 D 558 I ot Ooltal 4y J5 g

G 3 il o b Sl gy 8 0 a4 CS o eSS 5 e ) S o 1B


https://jemr.khu.ac.ir/article-1-2401-en.html

[ Downloaded from jemr.khu.ac.ir on 2025-10-31 ]

Yor O @351 6 Jowo 31 0oliel b (836" ol disgy ynass

55 65 sl eslizul 5 g, 1Y dt_w,awj{.mxi_.u\;ﬁ (S 5 5y g
S8 Lol 5 e gy o g Uy i Ja S5 B3 53 el 0l (o) O !
@)4‘)‘&‘%‘65@‘%‘SL&J@)‘S;J}‘W)QLGJT‘JZJ}#TJQQ\JJL;&:L
w3l dnan g I 53 ol 0 0 L1 o3 g Uadbe 4 Sl 5 s oS oxio (sl 5287 L Ol ol
1) 355 s Bl 5 €308 (S il ikt 65 1y 350 3T el oy 2 53 i 3503l
RIS g s 53 S e e Al o aalsl 5 s g T 5 5 S e PO
Slyslo Sl o se el pl s ls ol e 41y (58 Sl g5 2l 31 GE W5 2l 58l 5 0sls
s Ob 4 |y 4 o it S ale o glily 53 AT s ol o8 398 oo T y5 2l 3l 5 0
Jde sla e . Cowl ol oy p Sl 2 g a0l 0 5 (S slw dw 53 Jule a3 405 el
Ady g s slaolr 4 Gy sl S8 O mn el g 5 53 B o e 1 Al La g5l s
Juuﬁ;\?@\,ausq\ow#@uj\édmo\ﬁ R (St )3 (g3l
O & 0T 51 Jeol aT s 5 555 53 CnSa o Ok Y0 JIO & Caiben (gla g sl 55 Y1 YO
20l G1yols S8 i w3 g 55 (VAR (L feelassh oy dal g ¥ 5500
@:L;\?M;\gsu@tuw.@lm;ﬂ&&ﬁﬂuﬁﬁ},wucﬂgwu
i BT Dy o 53 oS oy dom pl 4y 50313 513 S STy Cakiee O3 jlae 5
;,,Tg;m\{,\slj;@;lfc)l,suv.\po)yﬁ)}.ﬁ{a{@maﬁ.\il{co\)su,‘l@@
4 2le w3m) Sl SE Cad Jilie Olge al, 0T 535 GLsl 0T W5 olg sl
Glatdw a5 58 s o 0L J @Lﬁa\fotg()'\'.;; dewloes (v Cwd o Do
Oseken \OVY 51 75 5 i ol ok ool s o575 B 5 Joom 5 (s lnim (SO
gt 5 S o Sl |y ek S a0 ke AV LS (a8 5 S b3 onSe s
B S (s 03 0T Jarl 2 4 o 5 ki 5 Cl 03 S Ly il S S 0 656
S )l 503 Cjlas il o oo &S aails o3ladl @ -0 g5 1) 5 Gy s WU
OLL 53 .ol oylan plobaslin )5 555 4 5 JB (o3laml Cadte odias Ol oS A5k azils

)33Cé\ij\g%ﬂésl,é\gl_&é;,é\c&dsp@jféﬂ&)j}@ﬁde»;@;x


https://jemr.khu.ac.ir/article-1-2401-en.html

[ Downloaded from jemr.khu.ac.ir on 2025-10-31 ]

YYO-VAS 4o I F-F BOF o lad 10 0398 /Gl (8 ke ilinices (] ¥-¥

3 Sl LAl el oy ke cpl Gl s L 1 Gldaa e BB 2 Sl pos ds
Claca gl am 5 L0l (8 3 5,8 slaca gl e Alie 55 (VWA (Gama
5 55 (s Bslan 458 arass &y Iyl csslasl glaac 51 0,0 58 el d pamads
sz Sy il 53 Liled gas any 5 o 1) VY B AYAD (sladluw sl s il sl
0335 8l by o Srpmalip iy 3 e T s Calies Csslas 4 58 Laras clale 555
5 Ollo (G5 e s Coplas ol ol (iluand 5 g3La SIVFYITAD cladle e
o (Sl e (o Ty S8 1 sl (slino g3 JUisl 5 plo3 51 55 ) (15 o e ko) S 0,503
s sl o T 55 0T 2& 5 b 38 55 g5 OFAV) (08en 5 Gb ) dien S
S8 arabs Cs by a b Ao gas (s5lad e (olezrl ol 26 S B s 5 01l &
Y8 Slesoyss 3 sk S8 G5 b amlie 55 ab 58 Slpslo 5 Jsls Cojlan 4 ab
OB S 5 e ol 313le Galls 0 55 3551 § geme o Wb 355 et Oyl 53 oY
38 0,53 5 Gy oSl ¢ Jstls o e Sla e Souls b > el oS 5 5 s
jl?&)jjcgﬁgjliuG_Uébl.ié;b.ul{@,bjlf&)}?.LAJgQL.iJ@B...U)|>)\J§@:b
S8 G ods ot 53 sn Cun g a5 L S O3lbue 53 3 g ga 5Lt bk (g b
st ol e0Bee ad gl Hlid b e 4 gl (6l i O3 ol 158 L sl o Pl ¢ ab
Sl S350 Sl pl 5355 g0 4S5 BB gl Ol (656 bie ] el e sl L
Slaasl o515 b Sl O3lbwe 3 gn Sl Lai (g sl & Lo a 56 mlio £l Sl pe
6ol e Sa sl ol RS F 5 00 b e S el S w5 53 o5 S e
53 syl 15 o ol s s S8 Sl sl 5 ol 58T S O jle gl lyLES ()5S
3L Gllas &y sl 5 OT Slyslo & S b S8 G5 s o Il VU sla o35 & 5
S350 5 (Slazrl oy (3l ST LV L35 5 535500 G 5100 en HLid Lo 5 01w
3 o pan Ay 515 5 055 el Sl (gl e s S5 55387 a6 s
5515 At dal Lo g T sladlw b 53 0liST o e olg Sla du p3 055 4

S s e rb S8 G5 edle pl s diles b it Oliomas 55 25T ab € o an


https://jemr.khu.ac.ir/article-1-2401-en.html

[ Downloaded from jemr.khu.ac.ir on 2025-10-31 ]

yov O Sipl ey Jow 3l odliinl b (S35 mbn dug anass

b S8 Dslo 535 aal i 0K 0 g s L baie (gl e U b ol 55287
LEAP (lwdde 51310 5 51 5,8 0 b andllan cpl 53058 dal s sl 5 oVl Co a5
S3lwdde (35 5l Jmolo 035531 255 5 ¢ 5 Ol 3 b SE G5 can o A 5 6
02 o b S8 anats (alitee slaky B cods b g LG e Sl eslizul b 5 o
5 ool 38 O ek 8 G5 5 Jit 5l sl o o 35 o i OISl 5
Sb 0555 ab 5 i 5gdows a0 oy axdl €355 o (silawdds Sleal 2 Oldus 55 VY30
G313 s G G5 5 Oolate slaely 3 b Sl plo ks sl 5 a5 e el
335 GF 5 Dlslaw G 5 Gl slaa 3 58 51 6,80 a5 S ol por oSS
g dalg Je K5 gla_ i
(I OWlas

Seslinal b 3w lgr 3 (6551 2 pme i 355 i s (YY) 0LSes 5 e ko
2o SVR) 0Lzt 1 5 0o S 5 oo &5 5105 ﬂ)}i” L oks gy Oty 13 2 O g 55
O e ot (D) G W5 i () 1 47 a8 o olis; (GA) &S55 02, S L sk
0P S Ll e () 5 0(6553L387 5 (5l ¢ st ¢ G SSn = Lol i3 e 53 655
ol i ke 02 G5 O pan st Slp s (B addlee ol il ol b i a
SVR Jue &5 51 andllan ool s oo 1)) (5500 5887 (65,55l 5 (6ol ¢ imins ¢ g sSme
o3zl Caliien (gl jidn )3 6551 o pae 5 Gt S s Gl S5 00 SN b bty
Sl o s LRIl a5 Jold S o g e 6 F 05057 5 S5 51l 53 kS s
,U}.L@%Psojﬁ:ﬁjrzuﬁlj\o;u:m\l{SVR G sl el )l .3 55 g o3lizul ol y3lo
i oler 3 1) 63958 S 39 Camles addllas ol ias SRl ot Jie 3 Shas b

3 Pl Cbs S o bl Calides (la ide ja ) op S 5Ll 9 (65 51 3 e 5 (85 51 3 e

1 Md. Sadikul Hasan et al. (YY)


https://jemr.khu.ac.ir/article-1-2401-en.html

[ Downloaded from jemr.khu.ac.ir on 2025-10-31 ]

YYO-VAS 4o I F-F BF o lad 10 0398 /Gl (8 ke ilinics (] ¥-F

&l 8 i s > (gl dladkin (gjludig (.:wfﬂ 5,0 dlie s (Y YF) 0, Kes
S eslizal b baole 1 255 (Slutigs 812 (S GE 5 L Cano 53 5 51515 55T 5
2 e 8 S 65T sl S panass il esls plnil 45T (808 v;wis\ 0
b33l gl sy o3 S b3k 0kl ST s OIS wle p 2alS (sl (g3l T 3
wile S5 o5l 025 S 53 L (WOA) " e8gs (55l iy SRS 25 S el ol il
235 Sl 4y B ool 03 4l (GA) TS5 20 5 PSO) "5 el (3l
(WOA) g5 (55 sty 555l 5 020 5 sl o T s @0 55 56 31 (53 4me 51
S e oeT s 4 8wy jaais 5 35 )15 Lo 3y50 GA 3PSO & o
W Sl 5 S o Joo GA 5PSO i zgs 5 i o ¢ osbe (GA) &5 0, S (6 IS 3
&g;r;i,}isuﬁ)m;};AL&P(M\)"Q\,&M)‘5.@5\)»;@@“{@}mdsmu,
Sty gz & 01N g 53 (58 Ol G (lukingy (1 D3 pls)l (Siledie
SIS sl 2y S S ool U (5 ols ann 5 53 S (slaely SUlas Ll 5 L0
Sy plos 3l (5 3lusingy L;urg,)in, oS5 V-’wfi‘ O Sl e ol andllae 43 Ll sl
2G5 ol 0 (et imman 5 5 5 Gy F ooy Slles Ll 3 (gSluaig sl
333 Shee auslin 5 gl ol B b ol alllas s plnil 05l g (2 Ol
A plonil Bly Olkon (slaesls (555 2 Olkon am g (53l 511 220 (5ltints o5 SUI
(5 N ol (68 a5 (Sl ke Ol a5 s (Sl IS e Sl e

b odd w5l (a5 g Ll L S ‘.;wis\);juagm\g,\kcm\y@a;jﬁﬁu

! Dashtebayaz et al. (2024)
Z\Whale OptimizationAlgorithm
3 Particle Swarm Optimization
“Genetic Algorithm

% Razghandi et al. (2021)


https://jemr.khu.ac.ir/article-1-2401-en.html

[ Downloaded from jemr.khu.ac.ir on 2025-10-31 ]

Vo0 [ 8551 6 Jowo 31 0oliiel b (836 ol dingy ynass

G5 ol s 3 U gy OE LSS 5 ) 5 O oo Ml i Ayl Jlas 033153 Usb 53035
5 s LS Olie 4 (L3 g9 0E i gunrkige S 3lss b oS S0 3 S 5 T oglise
ﬁw}g‘ 33 5l eslial b st Oy 0 a5 bay 58751 58 5 O Coslite S 5 3o 5 Ol g0 00 0T
4 Ol o (§3lotigs (sl 53 b gy 0593 QBT 5 A5 Olje by dlom o 3 ik gy
5 AT Ao e 55 Olojen (gludig b plbl (Glutig S 5 OT A6 L5 sl i s
FRSTIRUSTIET I \*ﬁ,»ﬁ” e g6 mls oS e Sla e dan Olojen (GSludigs
S Slwatgy rmman 13 QL | dlo o 2 55 68055 p%)ji” 4 Sl O3 el (Gl 65
s 5 0L 3 3y e s b (8L 3 (I leatg 505 bl 55 Olojen
I3 ST ool ok ploit 35 2 (53375 300 2 (658 oot it (2 70 3T s (6] 2 ol
S eslatal b (ealiamdl (gla astli b (65 51 (3 mmn s i S3lwder dlie s (Y2Y4) 'O
4 (¥ 00 5 14V] L;wudﬁg;),:f@,yaﬁ:@jﬁ,ﬁ\}a\p(\,;j\wu%
el 13 GA 3PSO (ladite 1 oslizal L Y00 Jlo b 4S5 53 (6551 O3 e s iy dtlllas
DAL A 5 s Slysle (ils s camaz 3l esliul LGA 5PSO (65 Lol s i slad e
a5 6l YOIV B 1AV gladle o slaosls 3l andllas -pl . dilodds o315 dam g (GDP?) sl
D e L Y0 GYOIA ladle o co i pole > S eslatul £3> 43 3 b OYslae
P sl &5 Cibos 555 ambee 4S5 50 G55 Oopae i Gl il g5k
OHKes 5 ahsls s o 1) K3 Gpobn aw 4 Cand 6,5V (6551 o rae Sla sy
ru_)}.ﬁi\jl o3linl b i Wy a3l 5l 58 Gouy Lamasy Silwdng ) 555 dlie ,3(Y414)

LSS Ol sie 4 Ghest (GABC?) L ediculin o suae 5555 oS (s 5395 S5iS

LEmre Yakut and Ezel Ozkan(2020)
2 Gross Domestic Product
3 Ghest-guided Artificial Bee Colony


https://jemr.khu.ac.ir/article-1-2401-en.html

[ Downloaded from jemr.khu.ac.ir on 2025-10-31 ]

YYO-VAS 4o I F-F BF o lod 10 0398 /(SLadl (8 Hhudiho Wilinizs (] ¥+ 5

5ol e Catle gl Slage op S gy 514 b 53 s dal g oslial (g jluag
5 o o Fbin (3L (Gl o 3 5 om 03Ul S A5 556 Gy ey (Sen
45 o (Slaber di cols il Jia .ol 5Ly Jde e ST 3L (61, GABC (g5luesy
Je GABC .ol ¥F.0Y L 2 (SSED) st Dol o gemme 5V L il » R-SQUArE jlutis L o
tnslio (ABC) o gz 55 5olS tile (6 K05 iludingy 2oy b1y 0T 5 &S o (glutige 1
(Bopd?) 5, 55 i 4Ky FAVYAW L3550 o (51 GABC &8 s o 0Lt s 13 57 al 5
e S I 55wl ABC i g 555 55 S s OVFYNOP 5 55, 55 S 4K OV VAW
s (&Lt 35 e 53 (Y14) 0L 5 5 .l Y L 41, GABC ,5 C pslis
Jo 51 (PSO) 13 plos 3 (6 lingy o) S0 elSS (slne ) S 5 oslizal L 58 (555513
o S JalST 125 S 55 sl sl ol i 5 s 53 8 (65T (55 nigy A
Pl P ol 6 ol S 655T51 3 dltes (s 5 55 3l 612 PSO 5 (GA) oS5
e S 5y G 3 58 lasssss s Sas bl gad ot Jlasl al 0F Culu S
Slapzs s S 3l oslizal b (6 5loars b amglin > 8 e MATLAB? ;5 (ANNP) o soa
i |y eSS sla 255 A sl 5 s Sles (S la is) 5 oSS (g jlutige
A W odis 1 51 PSO ol Kes s ¢l odhe 1387 ST SadlS (glas g5 @
>J§w.¢w\aﬁ,\;ww;mdm@‘ﬁj\?@j6;u%m.@|GA;\;Gﬂ

ol 0l oalaiw! abuns a\ 6\j )L Lff-jj‘ LS‘J’ (PSO) be rl:-b)\ Lg)l.wé\.:..@;

1'Sum of Squared Errors

2 Barrels of Qil Per Day

3 Artificial Neural Network
4 Matrix Laboratory


https://jemr.khu.ac.ir/article-1-2401-en.html

[ Downloaded from jemr.khu.ac.ir on 2025-10-31 ]

VoY O 8551 6 Jowo 31 0oliiel b (836 ol dingy ynass

oo (S 28 0jbe 5 mle gy paras b 0I5 o alllas ol (65575 sls 4
W5 0I5 (o e B s eols SRRl g 5 BB Ole a1y il Oy Ol5 (0 S
Sleisp oskie p s S slels (galaml 5 5 e oK Ol 0 |y Olds ol 5 1 (6 S
S S b Ol 4 5 augy e oy 5 38 o5 4 b e @olaly 5 Dl
Gl dTodsl sy S &5 1 o8 s o pl gl 53335 |l el 0 Glhae 058

3l o o8l 3 1y a5 (631 5 et oslizud

3397 9 9y 9 G S .F
3 )05 0di S prs3 5 Sl (6351 i (o il O3 LEAP (5L 1 58lp 5
Vil 355 o0 O gimn (6551 i Jos da 5 5 (5 Lmenly (12 5 Y55l slagsbiadl s
Coom bl anw g (V) 1l dl> 00 JoLs LEAP 55 (65 51 Jos anw 5 Calizes Jo1 10
Sl ana 5 (V) Lol 530 Jalse 5 oo shiml oo 5 anlllan ulul  Jobe LU
() 550 a2 fse Jolse 5 dibe mlin 5 (b o Cn) S5 51 ad o 5 A 5 0 i
(©) «deo 5L 3555 (63555 DMl 5 0sls 4dis (F) (s Sl 5 Dlale plasil e 5lw o 5
g Ssobe Siledi 5 o (b

ol 5 2 6 g 5l b 500 fse Jlous LEAP 1310 5 (6551 Ja 635,55 slaeals
Jals baesls ol Ly n 48 S SIS il Caliies (gl gy sl b5l g 45 A
38 Ooylezs 4 Ol oo alax 1 45 035 e —a e e (laosls 5 LA e slaesls
K3 538 5 i b ios 85 b S8 Co iz ( S (651 9 me Db acb
(g ol B (S hs saS Jis 55 iy b 5B s 0l ¢ 2 sl T
ou,,.\rjuow(\)djaa.;ﬁo)uqu,'u6uwﬂ,~@w\j@;6u§b

Aads 0L 1y gy sk 58


https://jemr.khu.ac.ir/article-1-2401-en.html

[ Downloaded from jemr.khu.ac.ir on 2025-10-31 ]

YYO-VAS 4o I F-F BF o lod 10 0398 /(SLadl (8 hudiho Wilinizs (] ¥+A

'@F ok G Ol 1Y 36 Olasis (V) Joua

Sl e Al b S5y ot
ool 5B 9 dslas )b%&fﬁo’?\:ﬂ ) _ o
s , Lo il sy 58 s e b )
e BE3)
225 Ll s ~
- 7.0 BYEESINM s se Ll 55055, S GOME 4 le o Ol e A
)Y: JJL_.L:& 0.0
e lim b3 s 53 I a0l
Yo )YJ b)l.:l._w Y
5o &a VL uls S 55 o)1 e Ol
vo Yool e
iy Q) b
3 nSie a0 giks
NZs SBTSRECR IR o 6
323
2 S a0 siks _
or. ‘sg““’ Lﬁ‘:“l’ & "“:S); 7
323
vy 5305 Sy 58 Sllae W g A
\&N 230035 :ﬁ_,f,x._}_,: A
) Jlo 53 5 Osdee oblud g q
\ Jle 55 5 Osakes LPG Wy ).
SYsor o v Jl ) ey 85\, 1
\Fee J oS 13 0 40 o8 0L \Y

Slaya 4dS 03 S Jos b elemrl o s 511 sl —ay 58 Slwlons LEAP 3315 5

 a (\?d‘ (Lo L & Spolow 4 S ’Vr’-‘) sl 53 o B L 5] e
AS o Blod Slsloes 53 1) LOTLEAP &8 (1)) 55k 2 4 bgs 0 glan o slacas,
o p e led sy 3 4 pa (ST Gl a Oy a0l OL) LS (glaas ja 1l A le

s 8 o il I e a3 (Un g5l S5 & Cod (855 g b o

(s O W S a5 b 01l 58 Oln 2 A5 03 e ol 5 re 5 L) S ol ST
AF-QY Slmi



https://jemr.khu.ac.ir/article-1-2401-en.html

[ Downloaded from jemr.khu.ac.ir on 2025-10-31 ]

Yed [ 8351 6 Jowo 31 00liiel b (836 ol disgy ynass

St 38 it 5 ol (5513 0 4 5 T bAESS (D s sl 58 e e UpSle slaas
(85 sl ol sty slaaty ja ((6ols o I 53 JoHls mlie S13 3551 (s mbs
Slaas 3 aodu VT HLisl ool 5 laas 5o (8551 b ol Sl psls I ol 8\.‘.»
e b el (o 0S5 ol anlllan ol 53 (5 (A5 ey 2 i) 0t el LS
ol 8 DM WSk 5 b S e ol e o B el b
ok alio oa b (G 55 e 2o O ghe 01 o3l 4 (s 57 S 56 ) g5
Ma,a.\_.:.gj:m\;);@\?m@,ﬂL;ﬁ)u,;.;p@al)tdutfé.gc?
S a5 o 4y 5558 53 acb SE janass Glads K edes a3 S dal s Iy
A5 5 Sl By Ay Sy Jeam (38 slresysT 3 L Sl 5 Sl i
b Wb b S8 i Calibes (gla g sl (V) 413 ga5 sl g o Y 5 ames
5 Ol 55 b S Gy gl das e DL |y 4, LSK e i S 5 osi
Il 151 pal (25 Oln S A 5 O om0 s S5 (6 31 sl iz 43 555 S g8l
Wl il 2alS gy 55 S A P e 4 Sy 53 S is Db V.Y 5108 B VKOS

e S ol o S8 s dal gt ol a6 5 ol L gl oo ek S G 5

ol 4 (O <'J,)J~:;L;vu\u@,ouéu;\f,;\fgwu,\sw\,’um
Sl 0l b ) shate ol (61 o7 dliinn (gl g5l 133 8 e Sl )l STLT (5l ot
O3 53 VY Jlw 31 s ol 8 Oliee VW56 a5 anks 58 G5 ) A le
Sl 518 Dl 4y ol o a3 Syl s 5 pls i S palo ol al 2 Ols
53 63 Sblae 5wl S8 OB (K G5 SV pmms s Salg 53 5 b SE 5 5E
Sl 33 53) 58 5ol Sty g 5 S 56 G5 (V) 5 (s 5 Sl sl
50dd S puael ) 8 Ol 4 g g5 ¢S 58 15 S50 () ((Slyslo 5 stls C5 ume

Dyl b s Coslan sl g 6K 58513 5 (1) 5 (Sl s5leae:


https://jemr.khu.ac.ir/article-1-2401-en.html

[ Downloaded from jemr.khu.ac.ir on 2025-10-31]

YYO-1AS 4o I F-F BF o lad 10 0398 /Sl (8 ko ilinizs (] ¥1 -+

58 e gl
. . . glpdud | | Jos b . Sl
i )] o ple gy . ) s )
il ki)l (CNG) sl

I | |
o olole 5 B [resclsle y B a7 . . . 4 oo
i 2 palee 5 J8 G| o okl ples g B Gy

u.w .hf.]‘j i ]I‘ ni 'KJL‘i
195 R Pl 7o dpo S dpads || d Kl

s

NGI, Plant

| S

] g S il

| 5 S S

e S G il g i

LSS Jie td g Covi 5 s ool W3 b S8 Lanai Calibes (gla g ks (1) 13 55
@B s 9 4 5 -0
Caliee sla_tdw 4 b S Lo s O glbe sl Sl iy Il andlas opl o
S yslo (G M5 o325 s S8 Sy gm) 5 e (onds ) Crio ( Sl ol
S 5 sl 0~ 5 Lo (6l s sl 0 pany p Sl 5L 5l (gl 2 Slmel 4 3y 5
Joo (SG 5 slaay i adST Jals baass ja .ol ol eslial Juibe Slowloes bl I Calises
Szl saay 1 Sulg 3 5 els o (Dlboe 5 CodligSS (D et cadsl (S le o
My b S8 asiy Calibe gla gl 25 08 (1) U 5 sl Jamn s
SNPV ot i cad gl (8 ot 5o ki o el yly 803 Lol o g5 o)l VY 5l

el 0 03,5T GlllE sla 3 Sl ylisl Sl s e La


https://jemr.khu.ac.ir/article-1-2401-en.html

[ Downloaded from jemr.khu.ac.ir on 2025-10-31 ]

P e 8551 S Jowo 31 00liiel b (836" ol dingy ynass

EF 0L 1V 56 e (b S aadd v sles (25 b ovu (V) o

L g5l 4
5 5 ¥ v Y \
Coe s . 4 e 4 S , b el
B . . o sbads | GuFGly
L Sl el I R el e “iyslo i Ole &
A A d <D - <D ol
< ” (CNG) oT Syl =
Ua:)}bé uy_,..a:u )‘ﬁ‘
33
¥yv- o V4 Yoa- Yo.4- YV.o b Lalls
(Y5 3,e)
Sl
NS Y4A- aAS Y45 S a8
D) D) AV D D) 45.) o
(GHG (GHG (GHG (GHG Mt)
(CO2eq
alo
Ve ASD VSVY V4 55V VAN e WA sl g,
(Y5 3,Ue)
sl 4z ja
QYO+ Yo+ VESY.o- VOV + VEYE 4 VO.N- b e
GY> O ke)

35 (V) s (s 2 b b 58 aais Caliins sloaty 8 oili —az o il

& b S oo (gla sl Sl S 55 b el 351 et Lt Ol 35 e
Gy F cj\f&b:\_..a c(sb'-b JM)@‘)bL«p)é,} v\:-‘j et 9 5 cJﬁJ)J.a:- cLSJ\:'-

58 515,556 s NGL 4 ol jer 38 Jou )l slacdl> oIS 3 3l pal adlate 5 (slaols

Qa-@&)j"-}jlfdb)\jéﬁ‘ﬂ@QD&J))T}jlfdb)\lﬁcoMui))T}ii:..n

= N e ek S G Sl (Bl ileting 5 Gt M5 sleelS s
&5t 35l el Tl 53 5 VT A= ) Yo TV — )Y D (P oY+ 80) YBA- (4.

Goliw & s YYD LYWV cladlu dlsls 5o Y5 5, ¥WA- Ll 555 clagsle

s OT 51 a8 5 adls JTod) Sl Gy 57 (lacs 558 (5Lt 408 oAbl oo o



https://jemr.khu.ac.ir/article-1-2401-en.html

[ Downloaded from jemr.khu.ac.ir on 2025-10-31 ]

YYO-VAS 4o I F-F BOF o lad 10 0398 /Gl (8 ke ilinizs (] ¥1Y

36 b S s laay il 55 Cndly 4 b S els (gl )5
Glaal (5 Oln) b sloole 0 3255 1 e S (arass CNG w5 o3l
ol o S8 515 S 5L 66 o St s Iyl 5 S ol mn S SE 35T 3 sl 5
S35 (§5lmag 8 55 5 0dd s b ol ea S8 513, a5 cole 4y 0dd 5557 3
LY RO LYY Sbjal ol s glailslS ol Sl ylisl JhalS Coge 5w Gy
Lds dal g o S auSTes Jslae 55 0 pakes ATY Sulgs 55 5850 OF 1.0 A5Y AV.D Ol e
NPV! e el 5550 et ls b g low (gl ol g (Jool Lo Ls S0l 4 4
Ca sl s 51l (58 sl 4 b S8 G5 S et ls ol S S nl by Sl
2 3CNG? & jarass (G Dyl 550 4 JiS (ards s 4 aads 5035 ¢ 5L
e Ole 5 Ll o g i, S 13 ke (slaesy 3 (St tde 4 e ais Cal
P Sl S Sl Al (2 Ol S slaole 4 b S8 o5 e
Lol pon (ST 5 58 518 ek 58 51 oS5 Giuy oanlip 5 Lasosls oS 5
O3 Olbs 4 58 S 08 (63 30k y Gy 5 6O mn a0 s 3 ol e 5 Gls S50
G O 4 0dd 55T 50l pen S8 13 S5 US55 (G F e (0l Siletigs
Jlosl 5 05T 53 5 (G5 i (5L (S5t 050) Olikoe & 58 S 0l (553 ya0
G 5 lp ot (23T 3 56 Garass Culg 53 5 sl 4 4 S ol s (156
2 5 CaB LG 550G M5 el g5 4 b S ety sbaay 5
5 Sl e 0313 e IS s 5 K g3 g (golamsl a5 655 8 W3 ) 528 =1
I G w55 D S LSS e e ol 5 0T o Kol Lo Jol
L Lol 5,5 Lot lw 53 Vb Olakily slacs 5l 51 (6,5 08 5 357 50 e 5,5 Olakil
b 58 G5 Gt a8 ) ak S o5 laay S Ole s ol pl ASL

@YU o sl 50 g ol en S8 G S50 5 a5 Ol 4 a5 L

! Net Present Value
2 Compressed Natural Gas


https://jemr.khu.ac.ir/article-1-2401-en.html

[ Downloaded from jemr.khu.ac.ir on 2025-10-31 ]

Y e 8551 S Jowo 31 0oliiel b (8357 b dingy ynass

Olgims oyl cpl ol plo . Cbls dal i ol >l 9 (28 Glalus gdos iomen go3 g 4o,
(oo g Y pama L5 6y e B arans slaay 8 5 odid Ol 5 (6 sl
e (uls sl 13 i slaes, 45 (Sl sCNG i 5 e o5 Slyslos 5 Ay
33y o3 T en) 53 Jls 53 0T M5 Gt O e 5 Lol 5 a0 ek B o ass
L;IJ;.Qf&i}:«updﬂa-\i:d)&-):Sjﬁm.wlngjédé:Laﬁ\A:Q-}:d}f@.a
S Or 036 4 oy 5 (812 OT Gamasd (g )b W56 sl 5 ack 56 arass
38 Lt Ol 5 ol SY5 55U VWALY 350 6,108 4l p e 57 sl g0 518!
SalS o S AlSTes dslae 5 05ds 42.) (gLl BI6 al cbadlw o 5o 1, SlallS
Y3 35La YV s g 4 8l ilie 5 Laat s b alls Sl Sos o b Sl sl dal
w3 oo NPV (astls sl b 5l sb oo 5L baan 8 50w a8 ds dal s
Yoo )'\L,tﬁ),).:fdmwfdw\f@bumﬂ\p‘%,,u\c@\r,sg)pw,.:,,g
OT G e o iy 3o 5 0 (VY0 JLo b ol Jlw Gl Aol )3 (S dnSTIis3 5 O sebos
S5 S b e ey Sldal O o Gdes 45 555 05,57 5 LY 5,Le 4 5
b o 9SS Gl Hlasl a5l Cor ge KB1s 1 3 p g 035 55 5 Sl sl
2 SIS (sla 38 5Lt Ll o w8l ol plgr a8 3 s e tSw 4 anais
a Ll YL Ol o b slls 5 58 S 5 p i b ) ST (ST, eiS
03,5 55w CNG 5ol Sliol 035 53 LYV 3Ll Y 305) a5 b g 1 wle
355 Dy 53 D3l 4 S8 jarass Lt dal s S GE b e s 5 5 lags
ad gl (oIS o e SV 35 La V1 i a3 5 03 ety S ) il e 08l sl
w8 Calg 5ol o s e |y slailstS GlajE Slltsl g de il bl azdl .ol
3L WY 1 S 4 5a a3l an 8 ol Gaow 45T 3yl L1 (Kl i 4 58 e aiy
O ) gl 4 Sl 38 L (65 e s el Rl i s es s gy
Ot (Jadar 5T Cauny s il 4l 1530 1S gla 38 Last Ol je (a5l oy i

ol oo Ln st (6 g3 5l Cd Lt gy 5l 51 IS 50 (ol § DL slaay o


https://jemr.khu.ac.ir/article-1-2401-en.html

[ Downloaded from jemr.khu.ac.ir on 2025-10-31 ]

YYO-VAS 4o I F-F BF o lad 10 0398 /Gl (& ke ilinizs (] ¥1F

st 3035 (CNG & o as) Fojles 408 @ by jo Jaoms Sy Cniite oy ity oS
SN ol o Al oy 4 G S sl 53 aoa s slaky a3
SIS sl Slylinl 5 Jows ST il bl eniig o OV pmms M 5 lacans
b oo
plod pdlie J2alS o se 55 & 5 Rl a8 das e 0L (F) Jgdar 5 () Ll e
a3 h Gamn S alie Caen o ) b 5551 et 5 ols b S Laes glaan £
S Ol i 1l 4 b 56 jarai slaay 8 51 pluS A NPV jastls Ol 1ois O
4 g b e b 4 e e (28 Ol 4 Gy 5 S gyl 53 L3S F 5 e

3 Dhlo 4 arass ( Jiy o i 4 e OT Olpslo 5 G g sbelS s
Aol g, 35khe + YV )V FA VAR VS QMY PP L L 5 4 (Sl e 4 aai
(1) Jgoor 53 or 4555 3,57 ol g3nd s Ol o syl Sy slsl o 555 e Lo
5 Dlpsbo & ek S8 Jarasd o Jol el a1 () 55 55 (B & Sl

g r 35 JB s Ja i

0 -
o ® o - - @
o—a—9 . k. 1 % _Li_’g__J_o
-10 l///
3 -20
4
3 3
o A =30 -
14
g -40
Z
-50 @
-60
(z ) Less fals]
——jlaal 5 o s 305 A e Y e ol o s et eSS
e ] Syl s S s s e e ONG)) & s oo A5 o
——d il by arats —r b 33,05 b Bl e Slemi e LS5y apaS

ot 55 i b b S Garas Caliiee (sla g slew NPV s 5551 Jalls sl Ol is (Y) s s

235 h s Calises (6ln g sl 5 o5 s s (o3laml U551 5 S Gl b Lasli ¢SO (NPV) e 3551 el
\,L;,tf.guﬂ&_@TéméuggﬁCu.:&J;,tbxsw&fofx,fmﬁs}oufguﬂgu&uat
LS b5 eadsl gl ja 87U


https://jemr.khu.ac.ir/article-1-2401-en.html

[ Downloaded from jemr.khu.ac.ir on 2025-10-31 ]

V10 [ . 8551 6 Jowo 31 00liiel b (836 molo dingy ynass

03@ &5 Ot b b 3 st Laliseo (Svgs sl (5¥8 35L) (NPV) Jad 351 Il (ol Ol i (V) J 9o

£4TY.

£ME..

& RS Becaad (s> & R
S G| i | e e | GaMse | sbaetsa | scuiels | kRS
bl sl Slyslo 4 g% 5 Slyslo s Slysle S Ol (Aoys)
s o35l 5 (CNG) of Y pazes sl
oX- YVF- LARES YAY- A O+ Y- .
fa- VAA- YA — YY.Vv- LARES FFN- \
f.r- \p.7— YoxX- YA A- A YAN- Y
VAR \F.o- YY.a- MAS YY.f- AAARS g
Y.a- Yoo — Yo A~ \AAS YAA- Y- ¥
Y.v- VV.0- ARRES Y. Aa- Yo.A- V. — o
A S DA S \Wy- \AV- Yy.¥- M AR 4
Y.y- a8- VOA- IAS Yo A= Y\7- \%
Y- AY- \Fo- VO - \AA- \4.¥- A
YA- VY- MRS \W.o- V74— \WV.o- q
Y.7- 75— \Y.Y- \Y.Y- \ASS VOA- \e
oS
oo ls Ol s
0.27 1.48 1.89 2.6 311 3.44 )
ol oS5 sl
B S
QA‘AJATMJQOJY@ju‘%ﬂbo%Tdu%d}bJQ%ﬁ};Q‘J‘A:LA(F)JA‘}N))
¢10- T e 30 ey
AN D e
~ ===
£900e . o
£EAOD- . ‘j £A0-.. b ——]
£ Aees »-i £ Aveen eseme= £V E)
== 4 .
£0 ~ oo |
grame = VAT VE e caay £0-een
$avene b

Ao y3 0 5 (Gl y Conn 15 303) Ao y3 ¥ A 5 3l s b Lok T Il G J s 5 A 5 31 ldie (F) Sls 0

(Gor S Hl3503)



https://jemr.khu.ac.ir/article-1-2401-en.html

[ Downloaded from jemr.khu.ac.ir on 2025-10-31 ]

YYO-VAS 4o I F-F BF o lod 10 0398 /SLadl (8 hudiho Wilinizs (] ¥1$

O en 31 03me 5 5ltin o3 ¥ a5 3l o b S gm0 03,50 G5 o g 2

FASF 3o a4 (Ol 5 (SolomT O imn 55 4 bogy o) Job i1, A 5 iy 150 FAYY
0l T Jlo Cnw Jgb s Jlasial 5 555 S oo A dal s VRIA Lo s 4o yl5a
ol b b Gy F pe Sl Jeol W5 T ey el 48 O ke FEAVE L0 Ll
Ul s 5oy 0 ST A+ aila, L2l 5 Kle 51 ST VFIA GIFY gladle 55 Ao ys ¥
by V500 1) i Ced ke ST s il e VA 695 53 aiy O koo FEAVE o
%J_.él{jlfé}aa\{oaﬁ&);Q))...a).s.Vilaa\ac,_w:)‘\jﬂa:)l:l:.a\'.\’\‘ dalmﬁﬂfg
4 by o) (b 1355 A5 Sty 5158 FATLY Oljs 51 03lne A 5 ltie o ;30 U 5
o ooy ol VFIA L 3 882 158 FYEIA 55t 4 (0S5 (6 )lemaT Oj3en 33
L S8 05,88 Gy S 3 ety T Jlow Sy Jsb 3 Jlamt ol 5l 555 i
Ao 330 Sil o i b o5 ) ol A5 2alST s i Sl S O gkes VIVAYY
Sleal 2 Oldee 53 oy 55 4t Wo Y il 2l (o Sle 5l Sl Al YA 0,55 s
LA ol 31y G S 5o S35 o i O 5akio VWVAYY o Usles o5 5L o
oS b S S ailes lesls s 515 55k 0.0 Jsles ‘..US{JEJ):)YJN
S8 05 5035 2V Cu sl Gols gy il S Gl ol @ 35 6l b SE
..\_.fa.,Usl}&-V.aj_i.ﬁ&OT@@AcOJBuQ(NGL)JJZJJT}j\AN)@o\ﬂéhjlf
Y~\VJL~)>}|)A\6:6$Q|.X:.~wszd%ljo\kafdﬁsddl&dd.u@bw)ﬁ
3500 Sl &S 055 (Gay 53 aSiu Jla Ve ssus) Jlw 5o Si O 5ks YOOD Ll 5 (VY45)
WSy O gekia VA1 40 (0),13 g Aiilen 5 Bl 2l ooty 0 jlme HLiS 31 s 4 A 5 Ol e

35 Y0 Jle s Gy s 4Ky 152 0YD)


https://jemr.khu.ac.ir/article-1-2401-en.html

[ Downloaded from jemr.khu.ac.ir on 2025-10-31]

vy O..

Sipl ey Jow 3l odliinl b (S35 mbn dug anass

250

2

s

1

wn
(=]

g

Million Barrel of Qil Equivalents

z

2017

355.5 | ‘l |

2019

2021

402

233

2023

2025

2027

2029

2031

2033

2035

B Processes

DR 5 ez VY Il 1G5 55 Sl 0Ll 8 513 503 55 o7 45 Silos

VEed Il s aSTiy 5l We 51 i 4 R Y) Y oY Ul 5 5oy 5 aSTis 1 Y i g al

Gy o Sl L5 YY0) Jlu s 4oy Ok AY ol VFYY Il 55 g ol o ey al

Million Barrel of Oil Equivalents

80

70

60

50

40

30

20

0
2017

2019

0
2021

2023

2025

408/

2027

2029

2031

14|

2033

2035

Dy .LA“5=;

[T Crude Gil Raw

oAl (o 03be & ks S8 G a3 pl S A5 Ly () s sl


https://jemr.khu.ac.ir/article-1-2401-en.html

[ Downloaded from jemr.khu.ac.ir on 2025-10-31 ]

YYO-VAS 4o I F-F BF o lod 10 0398 /(SLadl (8 Hhudiho Wilinizs (] 1A

Ol ad gl A 5 s o DL 1y 3oy 5 5 (o=ib A 55 5 Olkes (s5le A 55 5adls (V) 515 5as
Ve 5l zeS 4 dlibes glaslis ;b a8 Clon g S, 0 Sis Ok V) il Sleal i
55 ol a8 03,50l Olite A5 LS 6 G plamil Lol sl a8 g5 5o 4t
b L a3 a5 595 53 a5l S VAT VRN e @ bg e 0T 25l 487 3L sl
)'lfo\)‘:.aﬂ.)\_.p)b\a:349—.:}&.3(.&):_&:{&\)@@jd‘kd‘ﬂ&)}ﬁoﬁ\}‘
Lol gy ol S a by (Bl 5 o3y Cdol e S8 s Sk by )5
il o 855 Gl g a8 53 b S8 Sl B ek 55 Sl 4 4 Loy
OVY s 4l gy ol BloLis gl by s oS s (o me Ol s 355 oo sl ol ol
a1 S A V0 4 Sy 1 P8 I a5, Ay r:*“ﬁ;f‘ AL S e O goboe
O,_&);.C...i\;ﬁl?}@jjjjzjlf%ag»&jédxlg\'.&l}\.bw&)}?@%;@ﬁ:
g dial g Calibee (S 5 ol pen sl T S e o slite (laey 8 53 E bl 4y L
£5 SRl s dal s e Slacle pline slad (5l p ks ity A5 5 Ll
23 e Jol 5 551y el s Do oS 3 5 sl 4w s LA g
w8 i 55 555 55 S AV W 5 b 058 Gy e b ole S3LSL
3550 xS Db Ok 1.0 4135, 58 GiF 4 s b ol il Y5 0T @ Oy 51 5 0
Ovevs ol g Osda FAv e VRN b U pmensd W 5 Doy o ol s ol 5L
W3 el B Ao pa YO 4 SO SL s S 5 S O pkee

Crude Oil Raw
250

200

150

Million Barrel of Gil Equivalents

100

50

2017 2019 2021 2023 2025 2027 2029 2031 2033 2035


https://jemr.khu.ac.ir/article-1-2401-en.html

[ Downloaded from jemr.khu.ac.ir on 2025-10-31]

A e 8551 S Jowo 31 00liiel b (836 o dingy ynass

b S8 G bl L lal (i Ol 3 b S 5 Dl (V) s s
P Cd cod @ Sl Jo @ Cuwlus o
sl S ST Jole o pega Sl ol b a4 o Jle 5 ol el
dj.\?;(\‘),u,ﬁ.a_ﬂwuww(&kwgw;u‘up,;l)ﬁb;tfﬁ_&:
b b 58 Lo e Calibes gla g yliw (NPV) b 35,0 Lalls st ls &l s (F)

s e 0L HWTH Ci cud Ol s

5
0 3
5 10 0 120 130 140 150 160
= -10 -
3
)
%):_3 -15 +
2720 4
342
6 5
< -25
z
e -30 | . -
A Sl Coond (oVL  Jlodal b dold
=35 + .
&b Jlw 5 WTI
40 -
-45 S e
Cazda Bl 1385 Cuwg adls pl3 Cdi Sl
[RTAR)
—jleal 2 Jae 5y 5y e e Yo pole b e 4 eeasy
e e ¢ Gy s s et = CNG) U5 ¢ oo i &y Larass
—_— ;l'.JLo.A.,\__....a.,_ - el 250 4 orass

WTI i s Ol b ne 58 Laai Calises (sla s sl (NPV) e 35,0 Sl LastLs Sl i ()l g

L\West Texas Intermediate


https://jemr.khu.ac.ir/article-1-2401-en.html

[ Downloaded from jemr.khu.ac.ir on 2025-10-31 ]

YYO-1AS 4o I F-F BOF o lod 10 0398 /Gl (8 ko ilinizs (] ¥Y-

O Cad Sk b ks JE e (il (5l g sl (NPV) b 35,1 Ll st ls Sl ks (F) g

(Y 5,W) WTI

Sl S i | jarais dm . e gy I e
. P Jom e | 505 e L | R s oow
’ ST ’ | ©NG) J& 5 | oT &lpsle ? Sl 2 Ol (S 5 5Y¥5)
[P Y yames
-12.1 0.80 -28.3 -6.1 -12.0 -4.1 20
-11.6 0.20 -27.7 -7.9 -13.2 -5.5 25
-11.1 -0.70 -27.1 -8.9 -14.3 -7.0 30
-10.0 -2.2 -25.9 -10.8 -16.4 -9.8 40
-9.0 -3.8 -24.8 -12.6 -18.3 -12.6 50
-7.9 -5.3 -23.6 -14.4 -20.0 -15.5 60
-6.9 -6.8 -22.5 -16.0 -21.6 -18.3 70
-5.8 -8.3 -21.3 -17.7 -23.1 -21.1 80
-4.8 -9.9 -20.2 -19.2 -24.5 -24.0 90
-3.7 -11.4 -19.0 -20.8 -24.8 -26.8 100
-1.6 -14.5 -16.8 -23.8 -28.1 -32.5 120
15 -13.4 -19.0 -28.0 -31.2 -41.0 150
Sk S
el oy pasle
0.11 -0.11 0.07 -0.18 -0.15 -0.30 s o ey
GV 3)Ue) pl

s a3l 53 S5 83 cm s YYD Jlw s WTT jasls ol S a2l 31
o Pl Sy V¥ BT glacad 55 . dal s NPV astls jlas e b 56
2 ole) K Jie CNG) s Jam i 41 jamady oo 4 b 58 O e

LvML@)‘}A‘&Q‘@M&)ﬁ)td'\-@bbujéj J:-‘}S' ‘o‘“’.‘.“;ﬁf:‘. L(uﬁ.ﬂ.ﬁ L;Uﬁob))"-)é

P (b oS S 4 pamad o gl S p Vs A B il S s ol B
sl s (Sl gla e 4 bilg 5 0T Dol 5 G Ay ¢ s Jom ¢ 58 Olke &
03y S Glaolr 4 5y 7 rl—“‘ 2l o S Yot sad bass s 0SS
3o, o ) Sl Culg 5o 5 58 Slyslo ¢ JE s e (G Slysls 5 dd g i s

oot 5 G F Sl 458 jaras Colde ar S0t ¥ VY glacas

W3l | g k;,;ﬂﬁ.x,.u Slysle gﬁlkcﬁge:ﬁuﬁ%owﬁ



https://jemr.khu.ac.ir/article-1-2401-en.html

[ Downloaded from jemr.khu.ac.ir on 2025-10-31 ]

P e 8551 S Jowo 31 00liiel b (835 b dingy ynass

e plst i e Sty ¥ ) L oS el 0T Sl gl o ean
b B GOl 355 ¢l b S8 Lamasv Culde wag; e 5t YYD JLe ,s WTI
Syl 56 M eandis o slads 8 6l sldie ol €355 035550 ;¥ 5 )L + Fo o310l
SN eaV eI CN Ll cd S 4 (S 4 arais 5 38 Sl i e 0T
ol 3 L plat i b 21531 45T C ol a5 B 4SSl Y5 5 Lke )
s 4y S 53355 0 Sl I el (Kb i 4 parad @ 8 aay S
2l 5Y5 3 )bhe 0N Olse & araid ol iy 1 Y5 58 1L ( (S s 4
Al Al
S 5 A F

Bt 55 4 b S ik OLslite 4 o S il caddlan I sl s el
s (DY geama D polo 5 b adis 5 4 (anass Glaal (28 Ol 4 Gy 5 Sl pamess
(yslo 4 aass (CNG) Ja5 fom idw 4 Lanads T Slpslo 56 5 glaol 5 5 4
Al Ly (6 5 035381 55,0 ea T3 s b (6l b= S tde 4 jarais
5 el golemaT O3bme LES (il o g lal 5 03lme 4 58 G5 Sl 5 bl
Slodos Jidw (2,b 5l 5 Al dal g Oldn ] e 1 Lilo 5 plt L iy Jlaomtnl oS5 s
)3)'€-’}:“§Q-"-"C)“L~“‘}‘*f eomed 954 Al a;Lé:_.ﬂngB\:.xqw odd 5y5 s 5l
OISl 5 5ol 5 (Sl e ooliial 1> a5, b 3 565, SVU O3 3 4 Olinsls
Slsal (B Ole 03w b e S8 G5 ¢ geome 53 Clben U pod 53 58 G5 (s 520l
Wl dal g gl Calites gl lne 5 Lnace |

4o 0 il o 0dd (o x5 sl lme IB 53 ks S8 4 o Sy il eesd edis f Cmis
w0335 5551 Y gams & b S8 Lis Cor e gendis 1 Slade 5 STy 5 Ol e 4 58
S 555 035 oo S SN Ulge 45 350 ol en 4 (plai ol ((latkin Gamn 5 e okl
oz 310T Slyslo 5 G M 5 slael 5 il oo T 3 5558 (6l a5 B (6,575

35S 3L dawly 5 LS o b3 S atn O g 4 B 45 Aed skes QAT 5 e


https://jemr.khu.ac.ir/article-1-2401-en.html

[ Downloaded from jemr.khu.ac.ir on 2025-10-31 ]

YYO-VAS 4o I F-F BOF o lod 10 0398 /Gl (8 ke ilinizs (] ¥YY

Cn) ol (6 ST U e e 53 5 I3l g0 BT Il p 8 I gub 55 T O3 e ST O
4 rek S a0 S e 5y dal B 4Kl ag o3lisal 5 (ML o ge p s
ol ot 4 5528 (gl Slyslo T ys ble 5 ods Jool 55 (SO 0L o Sl et el s,
R o5 33 g s S Pl el Olge 4 CNG) & 5 o ide Cuils dal
JSa a st ans i s ilises ol g 1 4 ba gk OIS (6l gn (3 T ey Al .l ol
&G Ol gie a0 58l 0ds O Ll Lo o 47 Sl ol g 31 585 St i Ao js coaT 3 35S
3 o3l Lo o 5 o AT 05 I 5 e D)3 b g g ST 65 it o D9y S g
S8 Sl das o L2alS Sids 4 1) Calisee laodu VT L] Ol s ot g Ol gt 40 s 56
a5 ol 03 Ca Pl ety Olsie @ ((Jhad o) po 4 Laslal B e DS s Do) g0 )3 (b
5 Mo a3l 53 53l 05587 oo dlie abezm 31 la e 03305 Blond (ol 0l
03 505 &S5 ) 1 1) aylaen (sla 558" 4 ab S8 Sl sl i G Kl aig eslinad 5 gl
w5 bl @8 5 ST Jsl s s ol 5 b= (SOl w4 panass ol
(i dm g e el s Sy S 2hy S 538 slajed ST S
O S 4y 5 5 oks iy 5 (sla s s Uy 63 55 oo Labing s 3 4 5 36 (sla g ol Bkee
@lcglﬁcﬂl,;;@@}:,‘juﬁ\&u@}aCﬁ;‘ygﬂnﬁg&f@\?;‘;uéu.\,b
53l e b bl gl p 0931 6ml JE 5Ll K ) agy oslizl 5 56 K3 55lub b fils
3,50 (B e (551 o Jul> Cljs\jlo:u.:wlja Sy Oollans! e g e 9,k Oleau s
Sl b laadl ol (8 Sl sl il 1) Cu sl op S 4§ al 3 5h 0 Sl oS o
S 38 G5 3208 4 b SlWlas 5 b S aras (sileang sadie o35 4 (i
W g 4 i 0k 4 8 Gy S Wlesls OLE 598 o0 b (b S3LSL B
233557 o2l 3 ) <€ e 5l gy o3lizel OISl &b S o oSS 5 2y Sl
Sl 5 o (65 0meb 5 Sladile B riman 315 cage 15 SE 4 5 OB &y ke
5 el 5,5 ooty i Wile slaes e 4 58 olastl sl 1 plie by Il cbtake

(ol Al Ll 5e slazrl 5 ol S0 2 3 S Llos S a5 JE 5 o ide


https://jemr.khu.ac.ir/article-1-2401-en.html

[ Downloaded from jemr.khu.ac.ir on 2025-10-31 ]

Y O 5yl sl Jow ookl b (36 maln dingy (st

S O 53 58 Giu5 3 S0 ss 5 8 8 15 e Slaiasn oty 5 el ol slaasl
) Gl S o ol b B s jaais glalaln 53 SIS (sl S Ol ge 41, 5ol
3 S8 w3553 8550 ek 3 il Ly ASTE) Ol (655 Sl OIS gl 3 i
bl 4 a5 a3l ¢ oSS gl bl 03,8 o )15 (olasl la i 5 5 6551 ol

slods ASTT 0T 5528 2wsVL sl 53 &8 ol (galasdl g Il


https://jemr.khu.ac.ir/article-1-2401-en.html

[ Downloaded from jemr.khu.ac.ir on 2025-10-31 ]

YYO-VAS 4o I F-F BOF o lod 10 0398 /Gl (& ke ilinizs (] ¥YF

References

Alavi, A. (2018). Investigating the long-term optimal allocation pattern of Iran’s
natural gas using the hyperbolic discount rate method [PhD Thesis, Ferdowsi
University of Mashhad]. (In Persian)

Azhdari, M., Sadafi, M. T., & Asareh, M. (2022). Optimizing the location of
production and injection wells using parallel genetic algorithm in a case study.
Iranian Journal of Chemistry and Chemical Engineering, 41(2), 377-387. (In
Persian)

Bakhtiar, H. (2015). Exploitation strategies for Iran’s gas resources with the aim of
optimizing economic benefits using the multi-criteria decision-making method
[PhD Thesis, Sharif University of Technology]. (In Persian)

Contribution to the OSMOSYS forum. (2009). Open Source energy Modeling
System: Documentation for OSMOSYS Model (Working Paper).

Fadilah, S. M. R., Adiwijaya, A., & Aditsania, A. (2019). Optimization of gas
injection allocation to increase oil production using Gbest-guided artificial bee
colony algorithm. Journal of Physics: Conference Series, 1192, Article 012049.
https://doi.org/10.1088/1742-6596/1192/1/012049

Hasan, M. S., Tarequzzaman, M., Moznuzzaman, M., & Juel, M. A. A. (2025).
Prediction of energy consumption in four sectors using support vector regression
optimized  with  genetic  algorithm.  Heliyon,  11(2), e41765.
https://doi.org/10.1016/j.heliyon.2024.e41765

Heaps, C. G. (2020). Long-range Energy Alternatives Planning (LEAP) system
(Version 2014.0.1.29) [Computer software]. Stockholm Environment Institute.
https://www.energycommunity.org

lichi, M., Sarafaraz, K., & Sadrnia, N. (2014). Pars South: A review of the
development process and national experiences in Iran’s largest gas field. Maks
Nazar Publication. (In Persian)

Intergovernmental Panel on Climate Change (IPCC). (2006). 2006 IPCC guidelines
for national greenhouse gas inventories, Vol. 2: Energy. Institute for Global
Environmental Strategies. http://www.ipcc-nggip.iges.or.jp

Ismailnia, A. (2010). Determining Iran’s export gas price based on shadow price
using a linear programming approach. Quarterly Journal of Energy Economics
Studies, 4(11), 71-108. (In Persian)

Javadi Fard, N., & Khadivi, S. (2021). Evaluation of water saving scenarios in the
context of integrated energy and environmental management and its modeling
using LEAP software (Case study: Energy system around the Jajrood River).
Journal of Environmental Science and Technology, 23(8), 59-77. (In Persian)

Lépez, S., Kog, U., Bakker, E., & Rahmani, J. (2019). Optimization of lift gas
allocation using evolutionary algorithms. International Journal of Computer
Applications  Technology  and Research. HAL hal-02275522.
https://hal.science/hal-02275522v1


https://jemr.khu.ac.ir/article-1-2401-en.html

[ Downloaded from jemr.khu.ac.ir on 2025-10-31 ]

Y0 . 8551 S Jowo 31 o0liiel b (836 ol dingy ynass

Moradi, M. A., Ahmadi, S., & Amidpour, M. (2013). Developing a national-level
energy demand model using the LEAP model builder. Journal of Energy Planning
and Policy Research, 1(3), 51-82. (In Persian)

Ranani, M., Sharifi, A., Khoshakhlagh, R., & Dinmohammadi, M. (2008).
Determining the priorities for the application of Iran’s gas reserves (Study period:
2006-2031). Quarterly Journal of Economic Research (Growth and Sustainable
Development), 9(3), 151-182. (In Persian)

Ranani, M., Sharifi, A., Khoshakhlagh, R., & Dinmohammadi, M. (2008). The
opportunity cost of various uses of Iran’s natural gas with emphasis on gas
injection into oil reservoirs. Economic Research, 43, 119-150. (In Persian)

Razghandi, M., Dehghan, A. A., & Yousefzadeh, R. (2021). Application of particle
swarm optimization and genetic algorithm for optimization of a southern Iranian
oilfield. Journal of Petroleum Exploration and Production Technology, 11, 1781
1796. https://doi.org/10.1007/s13202-021-01125-1

Swisher, J. N., Jannuzzi, G. d. M., & Redlinger, R. Y. (1997). Tools and methods
for integrated resource planning: Improving energy efficiency and protecting the
environment. UNEP Collaboration Center on Energy and Environment, Riso
National Laboratory.

U.S. Energy Information Administration (EIA). (2020). International Energy
Outlook (IEQ) 2024: Oil price forecasting. U.S. Department of Energy.

Yakut, E., & Ozkan, E. (2020). Modeling of energy consumption forecast with
economic indicators using particle swarm optimization and genetic algorithm: An
application in Turkey between 1979 and 2050. The Journal of Operations
Research, Statistics, Econometrics and Management Information Systems, 8(1),
1-15.

Zainalabedini, L., & Ameli, F. (2023). A review of studies on computational
optimization methods for gas injection in artificial lift. Iranian Gas Journal, 10(2),
42-60. (In Persian)


https://jemr.khu.ac.ir/article-1-2401-en.html
http://www.tcpdf.org

