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Abstract

Despite the decrease in the share of oil in the world's energy basket, the absolute
amount of oil consumption is still increasing. Oil is at the center of the economic
and political developments and countries with the oil and gas deposits are trying to
maximize their benefit from these reserves. In Iran, there have been many policies
and legislations related to optimizing the value and volume of the oil and gas
reserve. The term "conservation production™ has been mentioned several times in
several legislations and guidelines however, it is still ambiguous as to how to
implement this framework. This research has sought to use the real data of an oil
reservoir (with periods of natural depletion, primary production, secondary and
tertiary recovery), different objective functions (reservoir net present value and final
recovery factor), and the effect of changes in the optimization period to model the
concept of conservation production. The results show that the changes in the
objective function and the optimization periods would have a significant effect on
the production path.
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. Net present value (NPV)

. Recovery factor

. Objective function

. Life time

. Decision variable

. Genetic algorithm

. Capital expenditure (CAPEX)
. Operating expenditure (OPEX)
. Discount rate
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4. Computable general equilibrium modelling (CGE)



WO | O,Ken 5 (M | nn )lodings 31 03Ukl b i O3k 51 (Bleo A 5 340 S3La S

535 Ll b oolaBl g el Sl eslinul b5 3ol sdge 1y e
S o e s (0 53 353538 S wle 5 e S Bl 5 Ol

adlas O 5l s 8 M g5 L g sbag Olse Cou ldllin 55 (Gulaas 5 (s
U5 A e 4 s Oa b i Sloo 5 5 ASTT L 8 a2 Olke (63550
SOk I s aig A9 Ol s p andllas bl 5o oS 28 O ol C
5 ) s e & ol OT 5l (Sl ba oy gl ool okbplonil JSoin Olike
S GioF 5 b 5 e s ol 593 b b3S E 5 Bl a by sl )
L @l ol 2l W Giluaig 4 a5 sk Oous wlb polis b g 5 B sl
gl 5 4 eslinal pe 5 Olibs ol 5l W5 s g3kl (g yanl p OIS Ol 5 e
DY (gdaina o (Shazes o) 3,5 5ldald 0T Sleo I 5 s 3y

Jdo &5 )3 ol 8 W5 by (S5l abg Ol Cov ldlas 53 35 sl
S3ltings (s & (Bl w3513 Sl 53 S A5 L OT anslis 5 Sl
2> B A5 Ol b OT welin 5 Bslas e &S5 5o ol b g T3 by
W s Ol adlle ol ls ol atls | bl m slaslsyl Cprsle
Gl e I 55 51 e 4 Ogdan Y9 B V0V o il OS5 (oolgiin w2501
Y s 5 o alb)

sbajl g sl Wy bt 51 i glasls )l Olge Cow gldlae js Olis s
5 Flo W5 e 5 b Glasls)lF gy p 4 i geslan slasl 5805, 1l
Caliben plail 53 das e OB s Sl wtlsy (Slo 30, L bl b))l
S S5 s slaslay 3L 5 sl 5 55 S L (silnel 3l pel 2 (slaslsl 3
(VYA (Olas 53) 3 58 ol 425;).!44 55 seslan slasl S el 5 Jbis ) ge

= B Gl il Olse Cow Lash o e (sl 5 Slede
Srao 3 eslimal b g ol 58 Ol Came il s 58 s (salal
238 W5 Olne sl golasl 5 8w Giledide o 4 by S5y 4l
ol blasls 5 bg 6 poaabl o Say sleslaal b pgim w)l Olde Coe gla 3
A )l GU Olea b cgalaml a5k Okl ST 4y a5 Conl (555,00 bl

1. Buy back contracts



VEY Ol | Y 0yt | VY Jlo | &) 651 sLabl aslin g | VY8

b 35h 48 8 15 S de S g s LOle a5 53 O jee (b 3 b
YAV (sl

Sl sl SB35l 3 a4 e g ) Ol o (I4lGs 35 Kl
aallas 4 (8 Zige Ja 55 ale 53 a5 e Sl eslinad b 5B i 0l 8L
o JB O 53 S Coslad pde la il )5 5 eddolgiiy dde ) 5 3ds
OT sdoes iy 40 coT(.;wiJl ool 5 s3lal sla )l £53 pomen 5 55 o
L5503 (olilh ) Coalad pute (gl el oy B 50 S =l 5 A 4l
el 83 51 0 en Joke S5 51 0l IV 53 A 55 (3luagy

Ao galasl = 25 Ol 425 0 gm g gy Ol Cowd Gldlan j5 ey 6
Olpl 8 05 51 (Sheo 55 55 (68 0y oy 1 4 (01 ) (58 O)e 51 (Slho
e dsb 03 e 5 S e b pgle 4 (Slo g dlie (pl 03 &S Sl s
33,8 Sspo by 5 il Sale) b oS (G sha nl 0dd (B me (1 Ol s
Gl o a L Olkas 515 03 ol 4 by o odes b (goladl DLl
(YA (el 5 (s dgs)

2S5 JES 5 el oSS Gleangn Olye Cov i s 0L 5 o
o SO0 5 Sy e G Es) s p & (e Sl LSl 6l ASThss
5 5k 5 S50 S S (S5l 3 5 il 1 0 e SIS Lg )0
L Obejn (65l 47 ol 0305 O gl sl @it s , (Oloj IS 53 O e eSSl
SV e el 54 e ST 0 ST 5B (3lue 53 o e 4 i 3L S
By gn 3550 05 )|

4 dr g pds 5 iy Olalllae ST 55 O35 s slads I eslanl pos AERY
Sdn mlg 35 55 5 WS S 4 Sl 300, L (B Siledng Some
5 O 3l (Aly Joo &5 )3 Olejan psb 4 b Jalls 3551 5 Sl a5k s o
5 CE S e ool gla il 4 Lo Conles ol 4 a5 pde inen
Sloo 93 oS Oly 4T O e (Bl dis &G 35 0 (aw Bl SRR0% 03 (T F

1. Hong,2018
2. Chen & Pawar,2020



WY 01K 5 (M | e )lodings 31 03Ukl b b O3k 51 (Blo A 5 390 S3La S

w;jb).’c@‘e%ﬂ)dkhﬁd"—)ld)‘.ﬁjoﬁ)@\qu&)‘@)lﬁlﬂu‘bj

.3 g

Ges S, ¥
530l I 55 OT Sl p Calisea (glroy 93 31 A 5 (g 5lwaingy g a3 55 50 Sk
VP T P S PRCH [ I Bls s (285 Ol & ol i
sl Mg ey Sl da Sl ol sdsdly KT s Uil b o et
3s s S T sl Guyy 4wy Sl (sikes 36 4 b ) s
Gy S 3 eslimal LAWY Jl 3 O Sl A5 Lgy 555 0 ST 145F Jlu
o o 51 day O e Sl Bl Ly kS e iy aslsl T BLSL slaole gyl 5 T
38 Geog 3 eslizal b dlo o ol 53 o ol 436 W5 56 a5t W5 5 T Gy
g soma S oo Iy aslsl Sl Ctia ke 4y 5 ST VAV Ul 515 STl S
(ol 03 g s s sk VY0 L ol V440 Jle glgsl U Ol ol 5 ol s
0P el Vs 4l ) S Gl e Sl s L ST 5 ey B0 L il &S
Sl S30LLE .l 03 OT (VU Hlews o5l 5 5 Joelsd Hldie uiomans 5 O j3ee o)
5 JR Lol Sewanle 5 (SaT Ol 53 (BL3L o b i 4 Oy &
ool i 3l ey s Ol izl 3 JIBISE O5les puomen 5 aS lsl g
ol el 53b ls a 5B 5 adsl Bl sUsil sla iy Sl eslial b 5 3L
ol 3 s e Sledbl ulal a8 Sl o 03,5T Y Jgd 5 sy pe O e K5
WY L Ol cpl 51 g A &S Gl oldds jateiin OT slow ol (glals gai 5 O s
2B s Sl pbn 5 Gl oddablol (ST e 5 @S jls lanle Cue o
RPNV OIS B (-t g P - D P S U SPRR WS VA

A o0 OLES |y Oldes (gl s S8 IS 51l a5 oddes s

1. Wyoming

2. Rawlins

3. Peripherial

4. Pattern waterflood
5. Infill drilling



VEY Ol | BV olad [ VY Jlo | Ol 05 slamdl asliin g3y | VWA

oy gn O (55 Jhe sla byl ol N Jgur

Yo °API Crude Gravity
Y OA °E Reservoir Temperature
yoy. psig Original Pressure
YA psig Current Reservoir Pressure
AV psig Bubble Point Pressure
VYA cp Crude Viscosity
VAY reshbl / sth Original Oil Formation
Parra sanches, 2018 : .
A5 Ol M 55 e 5 B3k e slaged N S
60
5 . -
Sso | GO o Tertiney 130 MMBO
3 54.2% OOIP
o Pattern 06
a0 Waterflood 4 3% OoIP
o GENBE o
— R -
830 k Peripheral 86.1 MMBO
S Waterflood 35.6% OOIP
=20 B e
8 47.8 MMBO
S10 F Primary 19.9% OOIP
o
fo30 1940 1950 1960 1970 1980 1990 2000 2010 2020

Parra sanches, 2018 : =

6@;}’6&&\.&&\54}})&)}:c@ju‘gdéu’&ﬁ\sguww)j

Cgr Sl 03 2alS comie Je &5 ol cpl (gl il azils 35 15 O e 1 A

dwloes (6l gms Aol y Jdo 0l a5 0355 o0 Lo a5 O e SBls  (Slao 95 (s 5lede

‘)d‘bﬁj‘d})b,&)b#b)}ﬁd}uLg\xd\.a}d)ﬂ:’-)éd&‘i}l{%ﬂ)‘-@

(Sl o5 il Gla soeie Je Sl eslizal b b 5h ol (sl oS S o s

1. Lake,2011

.\CM| E 43‘)‘ ‘) J‘.’.j 4.24.‘)



WA 0K 5 (| )lotings 31 03Ukl b b O3k 31 (Blo A 5 340 S 3Le S

Er(t)=ER" +(Er "M —ER%)1-e7) )

5 Soledie 53 o ol & Cl i Ol s S3LSL cu e ER o) dolas o
3l o e Ol 53 5 pde 4 ar g L Ol IN 3 5 Ojlee (53luan
Sy 5 Sl O3y 5 Sl ens3 8 5 ole SIS e BT e
0095 2 Sl ol SLSL pl s M5 b Ol la byl el Cils )95 a
A5 Ll s 5 Ole 3 e 5l (S 5 Dl gt 4 Dy il
23 ol 4:9; Oy s 4l g 4 gl cadgl SBls 5 5,95 4w (b 5 sy g6 O35

Dab oo atls  Bisy g6 e gl L ol rl.\fja Colwdds 45 asls!

..Xt.‘j}' JJ‘ 09 (uﬂ.“
Sl aelsl 53 5 LT o Caws & (V) dslen S semas adgl Sl 5 0y95 (6l ) dolre

Dgh o Jole S S pla 5 g sl 90
0 fi 0 —t/
Eri(t) =Ery +(Ery " —Epy )A€ "7) (¥)

L5l b 4 3ph e o5 b 0L ) Wslae s oS bokes ERy o(Y)dslas o
IN 53 O e 51 a5 Ol e HInged 53 25 ol 9 Sl Lao Olo 53 adgloy95 (sl
oS LILE S 0lj a4 S Sl o3l > 5 Dl i ke s 5 Ol
Sl O3 YL 5 sl Sl )33 sl 26 SIL3L s Ol BRIl

el ad gl LB 50593 5 A 5 sl
Epy(t) = Egy™M(@-e7t7) ()

INEIONN

fin' —(t-t . )y,
Era(t) = Ega Ctprim) +[Era ™~ Era (tprim)](0—¢ )72 (%)
fort >tpeim
ol A:jj‘ C,.jl‘bj 093 LSLG':" BE oJJ:J..pB C,.%Li)b g_,.j‘f.é Er1 (tprim) (F) dsles B

fin'

LS‘J'! LS-’-L&’ C,.‘)\J_JL: “—”.’.fp ERZ ) 4.:‘}‘ 69 6\.@,‘.’;\ B Cﬁu""bj 6\.de~ J'Stprim



VEY Ol | Y oyt | VY Jlo | O ) 2590 sLadl asliim gy | 1§

095 53 Mg 6l ol Oljode P2 ioman dslas opl js Sl 4 U S5 5090
ol 4 gl s

fin' fin
Ero ™ = ERl(tprim)ﬁLAERZ ©®)
Error! () dslee Culgiys 5558 00 5,0 (1) dslas Sl oslizul L (0) alslee S

AT o Cows 4 B 4l 51, Reference source not found.

Era™ = Epy " (1-€ ') + (Ep, ™~ Egy ™) #)

A5 p g 0593 (2

flnl _(t_t rim _tssc)/}/
Ers(t) =Era(tsec) +[Ers —Era(tsec)Il-€ & *) V)
fort 21
! 4.1};\3 C_,..f'a\bﬁ 095 lesl o a.,\..:yl;- QALLJL s_,a.'j..a Er> (tsec) (V) dsles B
Sl 2l SILSL s o Ep Ll B A5 005 53k 3 Sobls  Olej ke tieg
C,\.JJ‘JJ; 093 > -\:J}; 6\j C,.gl.? QLﬂjQu\ﬁ y3 AJ)LQ.A UJ«‘ DL ! 4::5\3 C,.&‘.SJ: 093
!l 226
fin' fin

Ers" =ERra(tsec) +AER3 W)
Sy () dolae Solgys 345 0 ‘_g)l.liil? (F) 5 (F) dsles 3l oslazul L (A) dsles a5
"’\iTgs‘ Cawd & ERﬁg dosles

fin' fin' —(t.)/ fi fi
Ers™ = Epy(torin) +(Er2 " ~Erltpriml-€ =) (B -Ep, ™) @)

595 B A S5 giledae @
S o55n A > sl A SOL  gsames b ol il eSsn e el 550
J{_Tuﬁ C"’“"“.°53Jf,g;l’éu~4—“>'
t asei t asei
S S _Chi

NPV = > PVi= >
'y t @+R)!

phase (i-1) phase (i-1)

()



VIV | 0,80 5 (S | . 3 ludingy 31 03Ukt b <l Ol ) Bloo U 55 p s 3l 28

s 55, PV, ccli Sl o935 lpeis e SRl A5INPV; (V) dslee s
Al B 0L bl il CFig epth Sty 055 Ol 3o tyaser ot Olej
bl (K osba &S Cunl s (mly 55 7 AR 5T 0L o pll s 5050 6l

sl o w5 VY dslas y3 059 e Ll S5l sh e $ ki ys7 Y

C|:|t = InﬂOVVit —OuthOWit \Y)
Inflows; = NS [Er; (t) — Eri (t — D] (")

Soit el 2kl o 55 O glryy i IS Hlae N eyl (1Y) dsles s
0395 &l O 5pee 31 ZBL5L o b Hlie Egi (1) 5 el SV dsly sl 4 O Sad
0393 &lp O 31 COLSL o b slias Bri (1) Lol TOL) 55 5 ol T ils

Ll =1 0l s f.\i il
Outflowit =$capex(i) +$opex(i) (Y)

Slhkes sy anlow

Ol by Jlasn 53 dd g Ol ol 5 S D)0t Sllas Slads 1o anlee
b o dmsloes (VF) dsles 3l Jlo 53 I 55 Sl Il 53 .Sl 039 5 e
Production(t) = N[Eg; (t) — Eg; (t —1)] (\F)
« ol (bl 7year) i o sl3l 4 UL a5 Ol 5 Production (t) «(VF) dsles s
S Bri (1) .l 4Ky dorly o O 3 olbdemlons Sl ys 5 Lldie N
3L 5L ey o lie B (1) .ol tE 0L s ol bl 0553 53 S35k o o
A 12 CFit el Jlaie das o o 55 .ol (A3 Gl 850 55 Sl 10593 Olea
AT a S 4 (VF) dslre 1 oslazal b Cuiils 5oy 93

CFyt = NSl [Eri () - Egi (t -] - ($Capexi + ($Opexi N[Eg;(t) - Eri(t-1)1)) (o)

Slabe o glady 3 4nlows @

ey sa o Sda Aok s lalow Glaausa Jlo ol (o3 sl Jhass 5o
)‘-\.5,4 9 QJ.>r.A 6\?).3 C,Jb Jf Q‘J,:A )\ oju.“;w‘ L’ ‘P}) di’-‘ )J CM‘ ‘Cﬂw‘ au\,&¢bu|

1.Net cash flow



VEY Ol | BV oled | VY Jlo| O pt @55 sLadl asliim gy | VFY

WSy o sl 4 UL (laple o 58 Oln 5 035 Sl )3 0d CELSL Cb g
Jlsl Coun el Sl 53 5 35800 035 eSS Slale e slaay JS ol
odss o5, > cost of capital &) soa Gl claassa Ggy ul 53 558 o
JolST sl 3l 0533 OLL U 5 S S sbay oy & 55 Olye o (6 el 5 350 e
ol a8 D) sty Slale o Slad 5o dloes S5k 055 o0 L1 OT 4 Loy 5o

AT s Cs 4 (19) dslre 1 UL

(1+IR)
RY

Capex(yearly) = N (Egfina Capex) (V%)

el el 4 I3 4 O 3 b amles Sl s S5 ldie Nl ($lyear)
alopr 285k 0555 sk 53 Slale pm slaay ja CiS 5L g o 5 Ol IR
ol o Aol o s (Sl le e (glaat 58 s 5L (WL RY 5 Conl

Je 5,5 0
Sl laa a5 55d 0 3 8 a3 55 N300 Sl 5 Sulf Sl e (ol o
.C_,.w‘o-\.@ob))'\-d)u\q-JJ C,.j:‘:j:c)jbjéjb Jde a‘é‘ﬁa-\}ob}aﬁ.‘;ﬁ

Sl 0593 A Gl edden) eSS Slhes slaaya Y Jod

Y 4.:.‘)\ Cm’i‘.)ﬁ
3 A.UJU C,w'?bﬁ
A o AL 57
\Y b el

oot slaesil e
Sldle doy3 VL o 7 5 JMae Gl slaay 5o anlee (6l (riopen
3 osher @8 5 s Jl Yo by lalm laaa Jlo ool ply s L
Sl S5 a3 g8 g 55 S a3l YT il (glale e (laat o ltie

1. Interest rate (IR)
2. Recovered year



VEY | 01,80 5 (S | . 3 ludingy 31 03Ukt b i Ol ) Bloo U 55 p s 3l 28

S5 &Sy IS5 by ol o 43,8 ki s dlie ol s A5 &Sy bl oS
(o 5 ) O5mn Lasl b oo iliiee (sla 2al)ly @ ay Olo3 IV )3 O jone
sy ol 5K 55 s el 5 eoladl Glacalil pde 5 W5 Ll a
Olej 53 byl cpl ST sba a5 S Ol 5 oo Jlom oIl ool gl & fmn 31 uBls
Ao Sl a8t ud g 0l 5l mig a8 W5 005 53 5 adsl M5 Sl i a5 A s
G2 a5 g adglalsd 5 b W Sl e ol s b O Sl S G 4 4

b B A 5 S5 5 sl O e

Sl S K5 00 S 5 0linul @
S5 IS 1 5 kST )y S ol Bagh 55 eslinel 3y (sileaigs LI
e gt O3 > e a5 02y Sl s gl al gl
Loy gl 5 4 Ceand | 53555 o duglie 5 gy OT L ol alad 5 Sl oliati 5
S 5sb0len b gp w31 03 5 Sl S eslial b (5luiigs o i 5 okbaci 5 g
S w5 b eyl Sl S 2SN s o8 gl eds S 43 b 5o
0335 2 5 B 4 SOk S odd 036l andl yite Hler dles ol 53 el
ctsec per ¢lprim Olea b Jbe 4 Sleo -’J§UJ u.sjfjla;):b‘_g_bu iy o954 Cdls
b g slael Ol i) sl odiad § 15 55 cdidl oo Jlo conm 4 tier 5 toec pat

el 0 o3lil By ol 51 ol iagn 534S sy e xSl eslizud

|j—7| Ly, ®
slie 5 gy O sl 58 00 JUs ol e 55 ais ) g e 61 (JST)5ba
Wos Sola wl g5 Olgioss Callhen wlgf (yp 5 OFn & S Sslite 5l S35
oAl 250l Al ) 53 oS 00 e atls  OT 055 iy g (Sileags
(Coond (pl 53 Sl 0l oslitul s il 5 Olseas S3LSL o 5 O b
4 G LS:"L&"F :Jg.:)) ol ot 4 (g3liaz3l o\?J.:J) Ls“° Glfu\.i.’ Sols Osls QLA Lo

Cood Juld (golaml gla 2ol )l a4 S Le ke anlsl 55 ool Jhai 5550 & 3ee Je

1. Roulette wheel selection



VE Y Slgl | BV oylead [ VY Jlo| O p) 65 sLamdl asliimgss | VF¥

5 St L5y bl ol S5 sk Sl B L35 25 5 o

-Jﬁ@w)jgbdﬁc\jﬂs&

Lasl £
L3) e 4 el (Eleo 3500, GBS A 3 b diee Dua s (gilesngs
PS5 5 Sho 5K, pesas 3 e kb0l Cusle 4 4 L (St
G Oler g s a3 Il 23w ) 53 0 e 4 S Skl o8
odkd alhy (Sl 3,50 55 S elized b OT S3L5L o b e 5 Ojbe (b alls
Slaoyss plas 5T 5,5 b 5 5 0 4 Sedtl oS Olen 3,55, ol oSl
s JS dsb 53 5 O M5 S Goleaigs Ls550 Olejen by O3 S Sl
ol QLo 3 I 53 O e

3,855 3l ealizal b Olaj IV 53 3 3l A 5 agy SHLSL b sl ¥ S
O S CBLSL b 5 e (Jod el 250 Dslite S w5 sl (Sl
a3 o QLIS s ol s il 5 Ol 2oy

5,505 Sheslizal b oley I 55 505 (6l GOL > polie ¥ K aslsl o
O e S35k o b 5liRe 5 Oj3e S5 5o (e Ll 5550 a5 1 Sl
a3 e QLIS ) s ool s il 5 Ol 2oy

Bleo 35055 b il sl 5 (gl 05 5l A g SOl g i Y S

O35 4 S

- [a=]
/”/

Recavery ficto

Time{yecaxl

o5 el tae



VIO | 0,80 5 (S | . ludingy 31 03Ukt b i Ol ) Bloo A 55 p s 3l 28

O 4 o (Bl 3,500, b s Bk il 5 (615 035 B SOL 2 aingy I Y S

21
1.2 E+0S9 1. 138410~

=

=

= 1E+O9

=

=

=

= socoooooc

_E 116
= 0.535%10°9
S coo0000c

=

(=]

2 400000000

= soooo0oc

[=

20 a0 50 =20 100 0 1zo 1a0

Timacyase>
a5 slaasl tais

A3 5 Sdeddy sl 15 O e S5 bl (slae 33 ST das o Ol ks
Sy pbade oS Sileaig O S SLSL cu s LlEe 058 aniy (B S
5 SBL alsE Cans O sas Jsb 5o (i SOLSL Olie 4 S el fol
A5 5 O 4 (Sloo L3 am () T s A 5 O e 015 o0 5 Ol S ke
G Ol 03,5 ait 15 81 ias e Ol s el (6528 Olajodke 55 4l
S Ddasli S 53 W 0 K 53 O &K 51 Jlamial Bas w15 05
S 9o 5 edkideT Ddadkily 53 O e 5 s 4 Ll 55 sl (6 S
5 AU O ap e JS§ e aniys 5 38 lastal OT 51 015 (o0 6 28
23S Doz 4l ) & sy el eSO Sl glg S3LSL e e
Pl Jde &Kl iR cpl 53 s (WWAY (Olast 53) 59 0dd Ol 55 b slaylS
Gileag 5.5, 95 o) B el ¥ Jsdr 55 el old DU 35 (A8 s 4
.M:da()W\)J&AJM@l}S‘_;lj

il Sua il sl Gleant g (Sbe 3K g) @B sV dsr

NPV ($) (*1019) VYA /oo
Exrfinal (%) YA/8Y 0r /07
torim (years) v o
teec per (YeQIS) o ve
tsec pat (y€QIS) 1 3
trer (yea@rs) v A
Total time (years) Y\ N1

S5 el tae



VEY Ol | BV olad [ VY Jlo | O p) 5 slamdl asliing sy | 1§85

rgabl o gl )l & o o ol ko £
B 5 4 e de ol o

e wl 93 A sl Ao 0 T Vb e gla k55 Sl s, e die
oo pldie 038 Ak pimmen 5 Ofes b Ll 5551 05,5 aide ga alies
D35 h s p O SV M5 e 5o 3L L

B ES 4 O (b Al 51 0 Sl Jelo ()

S sl Ol IV 53 O3 515 5l ol il S0l o olis B S
G s bl 5 Sl O b Al 551 ol SMEe (o ob s
a3 oo O |y Sl oplonil (oo 53 ples)  Sloo 5 Ss,

550 L Oy e 2l uij)\db)l@dju%‘_;))ﬂ&};:'CJJQ\J;:;UA_W._.U.».i Jse
Ol & s o

5 33
% 3.58%10°9
=
E 32
H 1.79%10"9
% 31
] oy 3

— =
g —— 144=1070| =77
£ 21, 1.138%10°9 n
Z 20, 0.688=10°9 K-10
& 14, 0.329°10°9 E=20

Timve(year)

S5 glaasl aie

Sus b ol pliae 55 & 5 e (Rl 1L ST e )BT sl o7 bOles
S Sosb a Al dal g S A5 055 Ol § germe (pamen AS o Uy alS
)‘J:La g}',’.j:‘:'fﬁ C,.w‘ ol .5\}!'.3'\ au\.j:yb -5‘5-«4 )\.\j.a gff-fu"f cjé..p J‘.'.JJ CJ.: ).3
9 Jﬂj’: CJ; &,‘ﬁ””} 03 g Lf”f-"bfl U'.’.‘ &S (ol o3l él.aj"j:a O s Bl C,.:«r‘bj
55 53 med Sl Bl s G5 AT eaen 5 0T )3 0L Yy
2 M55 e palie 550l Al GRIBJ Ol 4 ek T Slad 5 U
2 Oba ol 8 535 o (e St W5 5 Ssh e Gl bl sladle
Wl O e S Bl 3,505 ke



VIV | 01,80 5 (S | . ludingy 31 03Ukt b i Ol ) Bloo U 55 p s 3l 28

D5 4 S (AL 35055 b SSUSY G e 535 1 5 Sk Al 0SS

Recovery factor

20
26.8%

14
19.6%

15

Time(year)

Gl A5 eye0 sk o35 5 bl SRRl L des e Ol s oS sbOles
Sl 58 O CBLSL o rmman 5 O ee Sl CBls e a9 AL e
OIS e o (512 0550 &5 53 ME o 550 2l s 4 sl al bl oo

Gl b il b sl s ol (el VU o35 S b s S Sl
Sl Jo 5 O j3me 4 s Doy 5 Olea b (Sls 3,805) b b el

! oMaJJJTc? d)-\q-JJ &ﬂcjﬂbh‘uw

O & Comd (Sl 355 5 2Ll b b el 2550 Bda b (g5luang £ o

wolie gla k7S 5 sl

. Y/0AQY YAVY \TAR 2 \A 4 a
0 \/Vave YA/~ \TARAY Ve 4 a
\% V/EEes YV/Ye \TARAY q 4 a
B V/AYAY YV/EY V/YEY Y 0 a
Yo +/TAA Y VA AVAR23 Y 0 0
0 ARAY 14/ AVAR23 \ ¢ Y

o slaasl e

o5 r oMae Sl b s e Salls 5550 ab ctesb S5 S5 00
0395 Sl 5 Sl Cusgdon 35 b o e s 4y Ll B



VEY Ol | BV oled | VY Jlo| O pt @55 sladl asliim gy | VFA

.;,\.uL;,;L-Gud,-u%@uﬁﬁl,gwﬁx3}551,\,{,‘};0,)”&;‘:\%
@B 5> fE 5 0op B e s 4 O 51 ESLIL oyl mb rmes
350 6,5 0T (s5leane

C Cod 4 S Jbo Cole fdoes

&oF Sls o8 Ll Cwd I eslaal (Eagn pl 5o Ca Cwd Jo )
sign 8 8 a5 by 5 Al ly iy bt Sl Ceed Ll 88 ol e
S Cad (S sl a3l a3 gb e o) Siletig B S35 2 OT ST
b oy g S a4 Y5 (Ar 500 (YY) Slyply 5 alo by 5
ol ol 05497 o-\.«:rl?u" sl ileang 0T @\:5 aslsl ys aS 558 o oslanal

‘5‘:5\:..;Jjgujj‘uu:wl\{\)[)}m‘sbéuaﬂ}&j;\&bf%dM@Ul@\)J
.Jﬁ@w)ﬁcﬂ;:sdwMj‘obl.&.’&w\l{(hb)jbf\.d)&.u.\.ﬂ{g

Sl 5,595, b O had Ll 350 ke g5lekings S35 2 b S 3G 1 Jse

bi«eg'.:...;

SE+09
21
2E:09 1.9511*10"9
1.5E+09

24
0.9621*10"9

500000000 36
0.0889*10"9

o
w oil price80

oil priceso

Cummulative Discounted Cash Flow (USD)

o1l price20
SE+D8 La

o 5 10 15 20 25 30 35 40
Time (year)

S slaasl i
U.GJL>- J))‘ CU &L@a )‘u\jﬁ S C,w.:; &‘ﬁ‘ L: }J.&Lsa odaliv o5 )}bdm
IS 0 26 Slaesss 4 Sl Ol op 2l Grmmes bl o GRIG O3 b

1. Triangle dostribution



VER| 080 5 (S | . 3ludingy 31 03Ukt b i Ol ) Bloo U 55 p sl 3l 58

ool b SRl b Ol e T Sl sl 5 A5 53 e 02088 00
B8 g Lot Mg g 35d 0 Gime gl Gladle s W5 ) gy ol
Olej 53 35 ol & a5 g 5 (Bl 3 K055 4 s 5 ple Oles (1 7 3 8 o
astls, S pl Gl O COL5L oo polie gwyp a aelsl js ol ab

J}.‘;ldﬁ

O 4 o Bl 35055 53 CELSL cu b ke 53y » O Cead STV S

0.45
o.4
0.35
0.3
0.25
0.2

0.15

Reacovery Factor

o1
oil price80
oil pricesS0O
oil price20

0.05

o s 10 1s 20 25 20 =5 a0

Time (yean
S5 glaasl e

Dl Slae S a6l SV Y B b )y Sl ateie o5 b0k
FYsb sl 0595 Ol ¢ gomn 5 0l 5 Ome ol 51 (e 25 e S 0L
3l 4 el ol el odsalonil J b 4 JLe V8 035 0 5 ol 03 05 sl
OT & ol Sl p 5 ol Oj3ne (b alls 555 0557 aidiy c s o &8 o
35 oll ol 3 5m 31 (J5d BB Hldie b s anils aalsl (gL Olajode o5 5 b
23 358 e 4 S (Sl 3,055 B 03 4 e 3535 5 ) S
OT Ty e 51 i o5s (slaayp o Lae (pl Cosl hie Wl ol e Itz
ol DS 55 ssd s ST 0595 S9T5 s (G Sl Slaoy 33 5 aslsl 53 5 Sl
s g ) S peS Sie S a slil g SV A 500 b S 6l S
Al Yo Y il Cad b awlis p3 0 sladle JS uomen 5 ol
Cnd 53 pwomad ool Lo YF 5 YV Ll 055, O ijogﬁ,:,s,w&:.i
S oy dalg fhs oSy Fam B 5 O Sl LAy a4 Bl YL sl
el (o 3 S5 b BB s



VEY Olgl | BV oylad [ VY Jlo| O 01 5 slamdl asliing sy | 10

Cwd 3 (Sl 3 K9, 5l eslaal b ed palls 2551 Gua b (g5luag 0 Jgr

Sslan sbhes

Y. V/AAAQS \as \/EYE o) A 1 v
o A4 Ya/ve VA ¥ 1 v A
A /4011 YV/8Y VLY ¥ 0 1 v

o slaasl -

ol ol Tl 5 ol Hlaw Cd Sl ys cdas e Ol mls &S bokes
ol laa 5 5l S 0595 OT I Jaol daT 3 a8 Lims s (Sl e b 2l
O 5 bls 5 Ol 0350 5 Y sb 5 0530 51aL 5 Hlaw Jlamiul 2 osde 5 ol 035
03 el e Olomen & Cad 059 ol Jds @ ofg, Jad Rl 550 Hldde
Sl el e 5 588 el aau ja s deT s cad sl sl 50595 (slgmil 5 asls|
LS o oy (63 9m0 o (b T3 5 slae, 00 5 350 0n o bl (Jeb Rl
Ssgia Sl 45 el PRI 5 O b s 51 SR S Cd 1B
Gl Loy 58 65 )y p 0l Cond T30 s 4 o ool T s 51531 Ly
3l s o bl gyl aelol 53 o dal g iy 03 31 olom 3 Jlikie ol
03,51 O Ugdor 53 ((Sloy3 () 0333 2 4 Cod Saoli S L (Sloo 1 5555
b ol s & S Cand 31 L das e 0L gl &7 5 5b 0k .l ol
(S 3,80 55 4 o Ol JSTa Dkeols oS o5 5 sl s o 3,5 55 3l eslizel
e Sl ad 8 53 0k Jol 35 izman 5 O e b Al A551 ol i
e 3 S0 b oleag oy 2 5 b Dals 5 Coeal bl s Ll S
el odalin 6 [ Ol 4 S o s 5 (Lasy o cL‘J)
S5 M 1 53 oy Dl S a3 s e O gl &S sboles
ol slas 58 31 208 0,55 OT 1 ol T s o8 Lins iy ol e b Lallst
OT 51 Ebls 0l 039 5 SVb 5 0530 51 5b )5 sl Jlamiul 2 ode 5 Sl o3y
03wl e Olomed Sl Cwd 05 0wl Js wefs s Jed el 51 ik

J))‘ JS.A‘)L.' )‘.Ls.a 9 J}&G‘ j‘j’ Lﬁd..ljh 9 Lh»LGT)J cd.:b\ C,«&‘bj 092 6L€A’;| BL PAEY



VN [ O)8en 5 (| e 3 ludings 31 03Ul b b O3l 1 (Sl dd 55 p g0 Sl BS

b LS oo My (S5m0 o Sy S Slaes 5 35h 00 o b Sl e Il
3spn Sl S bl o GRIP) B e (Jeb Rl 551 DMde S e R
Sl b 5o oS 55505 (ol Caad ol 531 s a0l fuol aT 5 2531 L.l
oslwl b Coun @U o) @L:J aslsl 3 . dd dal s i o5 5l Jeol 3 g ldde (il
03,51 0 s 53 ((slos3 () 055 o 4 Comd Sacl S b (b 1 5,505,
b Sl > & S b GBI L das e O gl &S sbOlas Ll ol
(5o 3 S5 4 S Oln S & Soasli 587 o83 5 (50553 o 3 S5y 3l 03liz
Alte Sl Cad pa 53 0l Jolo 3 g immen 5 O e e Rl 2501 g Ll
oo 3005 b sSleang ras @b 5 5ok Sl 5 ol bl 53 Sl xS

ol otalia BB Todres o5t Olde 4 IS 685 5 (Lno 55 pLod)

oo 3 (loygs ) (Sl 3 S0, b e Al 5551 Sds wl siluaeg N Jgur
Sglan sbes

Yo +/+VaA0 AAVARS Y/ 8 \ Y \ ¢
0 +/AYYY YA/ Y \VAR23 Ve Q a \
Ar VYo VA V/YEE We 4 a \

o slaasl S

S eoms g Lo 0
Bl e 9348 5 bl ($lekig 03 ppr Sl 51 (S % s pl o
o 3,505, b Lol oslasl 5 5 ileate sr ol w8l Slsl 5 Coanl
ST ceolasl 5 o c\}? Silwang Cou » odle b awstls Ql.ajrh Jsba
Sl 5 Giluaigy )3 S (oLl e sl bl Ol 4 ol Sl
03,5 JLis Iy ikibes Ooldal Ll jtgs . Conl oddaitls 55 dils glos ol
S KI5k 0kl pnd Il oy 5 age S ol

e $a) g po pas 5385 28 WO Sl (Sle 5 a5 Coeal 5 S @
el 45 51 5 Ls 65



VEY Ol | Y oyt | VY Jlo | &) o501 slal asliim g3 | 1OY

(laoy3 plod) Stodik b (Bloo 3055 b (Glodig B35 (mnp 5 e @
G b OT dwlis 5 ledng 3,05, ol blie 03 Olbe Sl 5 Olejes 5 sbe
w3 Stacl S5 S5 55 5 (Sl o (S luaig:

5 Bl 53 0 (6 s Opnn 65 1A 5 (Sl i s S 45 pl a5 @
wlhyl By Sl Ladva g OdeolisS 5w 055 aie & (Lol (o3laBl El
Bl y o (Bt AL O e & 51 A 5 gy s

5 ME 3T L5 Sl Jalse cpmen 5 (Siloaigy Cole mmy 028 4 a5 L
el Jbe &K p s 1 o opl o Sslite anal Gla e 5 Sdaite s l 5
35 & Hboler il (Sesl cdas i 1y Jelse 5 0 m8 ol alS Wi &
ol 4 5wy o3y ge Coda B0 b e ke (39w SIS iy (sla 1S
S S e Ttalas il (S Julo i s 550 2 B s
Sl b Sl p3Y 55005l o dalgi ot s o BB s 5 5 dals adony
Caliiee Loyl 8 cpwioman 5 Calibes (g3l 5 25 (giledng 5 )18 ale pu sz b
25 9 el Jolge Llod b oman g o3lal 5 8 Ll Olde 2 )3 555 5
5 Sl e Coenl 5 (Slo 3 SKa) LIk s 4 b filee (35
2R 3 e 3550 e 5358 a5 e slade OB T (61 0T Sl ilo
Jolse B85 55 L gl hass 6l 015 o 2lse ol 4 a5 LIS
5ol e e s glp o @odmie Sladnwy (Cilie s 5b 5 108 ST
s 3l eslizal b 2 slasla i3 s (olaml glacyssdow pioman 5 ol 3lda
Slaslglia 1) Golwag 6“;@,);@‘

e’l.u ool A
.J)‘-a\.; eL.a f)w

6)‘}{.02«0 .V

4k Olgls 5 4 p o Cha s p e ALl Ay 5 Dlaxj 5 s o
5 oLT GosTper 5 a5 52 1y e ) Oty 5 &5 Ol (6551 slasdl anliagyy
.DJ;@ o138 Liles g ()L C}Y SleMbs|



Vv | 01, Ken 5 (M | )lodings 31 03Ukl b Sl Ok 31 (Bleo A 5 30 S3Le S

ORCID

Fateme Gholami https://orcid.org/0009-0005-7594-7113
Fazel Moridi Farimani https://orcid.org/0000-0002-5695-0190
Hamidreza Shahverdi https://orcid.org/0000-0001-6531-0040

cl:..a A

5558 Wy ookl - 5 ag Gyl @iledde (IFAY) | Slude 7 o2l shen Sl
a5 s Sty slaia) S eslisal b gsr ol @38 O G lajl
FV-VE Sloeis Y 6 led F 0595 VWAV (6531 (635 ol 5 (61Kl (sla i gy

DL a5 gliwly > 2 d\.:.a g ol 0 g (IFVA) (g uals

slasl 3 S0 a,y 1l sbsjl 5 Sleo W5 Jate 31 i slaslayl 5 (WWAY) 5 pme (Ol 5
N-0Y o ¢ ooSleol szl olalllan ¢ o glin

W5 b 0T awlis 5 (olas Je &5 53 b 5 A5 by (il (VAT ¢ 005 o oo
.wszﬁo@\;.[dﬁsdu)]&L&ﬁ@:IJJIJég}g—J\g—JJ@

Y/DE/AFR YOYIA o )les (1¥41) i 0 58 5ol 0 56

Oldes (63550 anlllas) Ol 5 ys Ci W5 (SLgs obatgs (VAR Lo e haiine 9 0 ((Shammn
YYO-YFD (YA) a5 Sl sl anlizn gy ((Sloo W5 aSTh L JSain i

S B s Ol oS sokn 263 3l a1 e S OYM) L g oS Db
AYA 1 lies oF o led & 055 AYM Jlo (6302l (gla ooy ) (5 lin sLadl ol Joko

8 05 )l sl g ool - 8 Dbl g8 0 gy oy (IYAV) Lghga (el 55
AYA o o35k Jl 0Lyl ol sl slonem .01 )

References

Bickel, J. E., Lake, L. W., & Lehman, J. (2011). Discretization, Simulation,
and Swanson’s (Inaccurate) Mean. SPEEconomics & Management, 3
(03), 128-140. https://doi.org/10.2118/148542-PA

Chen, B., & Pawar, R. (2020). Joint Optimization of Well Completions and
Controls for CO2 Enhanced Oil Recovery and Storage. Day 2 Tue,
September 01, 2020, D021S027R003. https://doi.org/10.2118/200316-MS

Hong, A., Bratvold, R. B., & Lake, L. W. (2018). Fast Analysis of Optimal
IOR Switch Time Using a Two-Factor Production Model and Least-
Squares Monte Carlo Algorithm. Day 1 Wed, April 18, 2018,
D011S010R001. https://doi.org/10.2118/191327-MS

Lee, A. S., & Aronofsky, J. S. (1958). A Linear Programming Model for
Scheduling Crude Oil Production. Journal of Petroleum Technology, 10
(07), 51-54. https://doi.org/10.2118/862-G


https://doi.org/10.2118/200316-MS
https://doi.org/10.2118/862-G
https://orcid.org/0000-0002-2599-4764
https://orcid.org/0000-0002-2599-4764
https://orcid.org/0000-0002-2599-4764
https://orcid.org/0009-0005-7594-7113
https://orcid.org/0000-0002-5695-0190
http://orcid.org/0000-0001-6531-0040

VEY Ol | Y oyl | VY Jlo | O ) 050 sladl asliim g3y | VOF

Parra Sanchez, C. (December2018a). A life cycle optimization approach to
hydrocarbon recovery [Mater Of Science in Engineering]. Texas at
Austin. http://hdl.handle.net/2152/ETD-UT-2010-12-2620

Derakhshan, M. 2014. Qil contracts from the point of view of production and
increase: a review of resistance economics, Islamic economic studies.
Page 7-52. https://sid.ir/paper/220768/fa . [In Persian]

Norahmadi, M. 2018. Reviewing the jurisprudential aspects of the technical-
economic requirements for the production of protection from Iran's oil
reservoirs, lIran's economic surveys. Page 9-28. 10.30471/IEE.2018.
1552[In Persian]

Oil Law Amendment Law. (1390). No. 25218, 04/21/1390[In Persian]

Khalatbari, F. Optimum exploitation of oil resources in line with sustainable
development. 2000. [In Persian]

Emami, Arbab, Alikhani. 2017. Modeling the optimal techno-economic
scenario of gas production in selected phases of South Pars gas field
using dynamic planning method. Energy Planning and Policy Studies, 4
(12), 47-76. SID. https://sid.ir/paper/371158/fa[In Persian]

Nazman, H, and Beki Haskoui, M. (2009). Optimal allocation of oil
revenues in the form of a dynamic general equilibrium model.
Quantitative Economics (Economic Reviews), 6 (4 (23)), 1-28. SID.
https://sid.ir/paper/110684/fa[In Persian]

Taheri Fard, A. (2013). Dynamic optimization of crude oil production in a
stochastic model and its comparison with oil production in the framework
of mutual sale contract [doctoral thesis]. Mashhad Ferdowsi University.

10.22054/J1IEE.2022.65446.1881[In Persian]

5 o e Sl oS OVFY) Lo e (635 98L5 ¢ Juol ¢ Slay 3 (6 0 taabl ¢ Do iR (gl 4 SLl
AOF-YA V) BY (Ol (5351 slasil anliin 53y 28G5 o208 (6 5loatgs 31 ealitel b S Ojlove S Lo

® &
m Iranian Energy Economics is licensed under a Creative Commons Attribution-

NonCommercial 4.0 International License.


https://sid.ir/paper/220768/fa
https://doi.org/10.30471/iee.2018.1552
https://doi.org/10.30471/iee.2018.1552
https://sid.ir/paper/371158/fa
https://doi.org/10.22054/jiee.2022.65446.1881

