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Abstract

In this study, the optimum oil production pattern from the Frouzan oil field is
extracted and compared using the generalized reduced gradient (GRG) optimal
control method in the framework of Buy Back contract in the form of a scenario and
the framework of the Production Sharing Contract in terms of different amounts of
profit oil ratio in the three scenarios. Comparing the optimal route of oil production
from the field in the framework of these two contracts, it is concluded that the
annual production level and cumulative production will increase by increasing the
ratio of profit oil and subsequently increasing the share of the contractor (or foreign
oil company) as the operator of the production sharing contract. The optimum
increases from the Forouzan field and by increasing the mentioned ratio from a
threshold value, it is even higher than the level of annual production and optimal
accumulation of the Buy-Back contract.
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1. Concessional (or Royal/Tax) System

2. Contractual System

3. Production Service Contract (PSC)

4. Risk or Pure Service Contract
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1. Generalized Reduced Gradient (GRG)
2. Ghandi and Lin



SV | 3,306,215 Blom b | w1 5 53 S5l 5 bl py 3131 diny A 5 6 581 o

L eadlie ol s ool il 03 8 Ot Ol (313 ) o8dls W 55 L OT
ST A 4 YV Il s b adsl adbe 5o A5 cdoss V 55 5 5 o b
Ao YA s YooV Gladle po U5 oo ¥ 5 Lo o ¥ 55 & 5 sl e o0
sladlo 53 e W5 ol 35 YL L35 Glag 5 Gl bl oo AT o 5 0k
b oo T OT 51 dm sladlu )3 53 5 00 slgiien 4yl

3 i 10 S5 O g b slgllie 3 (VYAF) Oen 5 sty 35 ¢ L 3
4 101l (B ol S (SS90 aalllas - gy J ST Jie Szl 3 B ol
23 Sl w5058 e b ol I SO Sl b alg ZlAel Loy (o)
S a5k ares g ls b5 4 a1 20 SN LS e s Ol L
£5 ol dauly 4 ang S (a8 SlaedeT s 4 Ly (Sols 228 50 )3
G (6030 o535 & 5 gl Aslan) Olds 51 5050 50 Cdls  Camw g Slej Olowar
Sl als g adgl sladle 55 (6 ST Sils 5 4 Doy cpl B s 9 3L dal
A dal g e (o3 ¥ 55 5 5l dler) Ols jes SLL sladle o

W T by Sleangn Olse b slgalllae 5> (IYAY) ke 5 55 b
lasla)lf Ol 5 Ci 5 L 0T amlie 5 olas due K s p Ci
Ls ks FF ol wjz)x)u@;.JB): (3553 Olds (63 g0 anllas JJLE.:AGJ
SN 0T amlin 5 335 (28 Olkn 51 ) 5 gy 658 gy 2 4 (Citlina 'l & 5
2 A bl el 53l 03503 (o013 a5 SN SISy (s3lgity A5
Wy sy 4 Cod 3953 O Sl s W5 GRS 558 00 85 sl
s 53 S Slg S w615 Ol Olds ) Bl s 13513 szl 53 (3lgriy
A e 6315513 (2B U 5 g saame Sl 2 alg (AU A 5 6 gezes L gy sl

Tl 4y e el Ol b sllin s (VFAV) 0L 5 (ate (sikin ) 55
Jobe 1 lize s 5ls,1 3 (o031 3 W5 boT amwlie s g 5o &S Hlie sls,l 3 43 O
O ) 9 3503 (Sileand 5950 (S Ole o ses 53 1) 5 5 S8 Hlie JLe
315,13 g by 35T 5 1y 315503 b b o8 s Sl 5 sy s (65 latinge 4l
;.:.w.n:;@4.?;:5QL@J)J.J;WLEA&EQ‘A:AQT):cMMJ{EhG{Jb)bﬁ
SV YL gy 28 Olde 55 old diaie ¢ ol & sls,yl 3y Tt 3155l WY

1. Depletion Rate
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1. Generalized Reduced Gradient (GRG)
2. Exploration & Appraisal Cost
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1. Development Cost

2. Operational Cost

3. Early & Final Production

4. Master Development Plan (MDP)
5. Cost of Wellhead Facilities

6. Cost of Drilling Production Wells
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. New Drilling Platform

. Modification of Accommodation Platform
. Submarine export gas Transfer Line

. New Production Wells

. Re-Entry Production Wells

. Operating Cost

. Variable Operating Cost
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1. Cost of Production Facilities Maintenance
2. Energy Information of Administration (EIA)
3. Field Size (or Reserve Stock)

4. Upstream Operating Cost Index (UOCI)
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385.8 — 'L=200%0.15(P, x q, — Opex)
5

+ 37.88)] + Opex
Subject to:
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T
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t=0
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qc < q¢

S, =0

gt =0

C (q¢, Se, Nt) glltchaCk < 0.6 * (P X q¢)

NPW =14, RPW =7

DF = 1/(1 +7)
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1. Smith (2012)
2. Maximum Efficiency Rate (MER)
3. Depletion Rate (DR)
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. International Energy Agency (IEA)
. IEA’s World Energy Outlook 2008
. Production Sharing Contract (PSC)
. Foreign Oil Company (FOC)

. Royalty & Tax

. Cost Oil

. Profit Oil
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1. Binderman(1999)
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)j + Operating Cost (YY)
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Subject to:

St41 =8t — q¢
T

z% <S
t=0

dt = qmax

S:=0

q: =0

NPW =14, RPW =7
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1. Leightly & Lin
2. Energy Information Administration (EIA)
3. Reference, Low & High Price
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. Generalized Reduced Gradient (GRG)

. Nonlinear Programing

. Reduced Gradient (RG)

. Linear Constraints

. Non-Linear Constraints

. Constraint Incorporation

. Equality

. Inequality

2l SLS 5 LgT 03505 LU L 015 o 457 ditn ol a2 (Slack Variables) SaS™ gls aze &

B J5 (Sl S8 41y (6 slunl 508 Alis Aol (Sl e
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10. Natural Variables
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