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DynamicProgramming -0
Model Selection General Conditions =
5 A | Price: \EIAReference v
IPC Scenario:  Reference V]
Q_max (%) 8.4 v
[Jpsc : :
Discount factor (%): 91 ¥|
Neuts r 1
[Neuter Cost adjustment factor (%): 100 v
Son (Coot AP =150%) v | Interest Rate (%) - 9 v
Fiscal Terms Key Parameters
IPC Paremeters - 7 PSC Paremeters
Base fee/bbl: 1 = Alpha (%): [5 =l
Capex disbursement: 7 v | okl et 50 vl
Tax rate (%): 35 v
Recovery limit (%): )
2 b Recovery limit (%): 50 v
Reporting Results rProgress bar -Grids Numbers
®) Simple s Proved Reserves [ 300
() Model Comparison O No
R_factor : 5
o Commulative Costs: [ 50
[ Plot Value Function Surface :
Commulative Carry | )

[T Close current figures

we are computing v and g™ for 106000000 grids, please be palient... recursive | = 20

[Stage loop.

Etates loop 1%|

* R s
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26
27
28
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32
33
34
35
36
37
38
35
40
41
42
43
44
43
46
47

(IPC slasts,l 5 Jus)

Matlab Code: IPC with Carry forward and Salvage wvalue
BAuthor: Hamed Sahebhonar
211 Rights Reserved. Redistribution and use in source

o o e o

with or without modification, are not allowed without

% sSet parameters

% clc;

% clear:;

if get (findobj('tag', 'checkboxl5'), "value') && clos ~=1
set (handles.GUIHandle, 'HandleVisibility', 'off'):
close all:

clos = 1;

clos2 = 1;

set (handles,GUIHandle, 'HandleVisikility', 'on');

end

FR = "IFC':

% waitbar = input ('do you want to dispaly progress bar?
tic:

% if isempty(waitbar)

% waitbar = 'y';

% end

if prg = 1

progressbar ('Stage loop', 'States loop', 'Control loop')

end

% scn = 'IPC Base Scenario'; % Scenario Title
A=1.8%CAD; %Fixed coefficient in Cost
beta= 1.14; %Production parameter in cost
omega= -—.&; %Reserve Parameter

theta= 0.094; %Gas Injection Parameter
Delta= 1.7; %Gas Injection Coeficient
=ze= 20; %5tandarad Error of Shock

% Beta= 0.95; %Discount Factor

and binary forms,
permission.

v/n [vl','s"):

% Init single bar

function
funtion

% com = popupmenu20/100; %.09; % Cost of Money (interest rate)

ADC = 5000; % Commulated Direct Cost (Capex
% year of production phase

% tau = T; % disbursement priod of DCC

gamma O = 1; % phi adjustment in REf(1) (Rf =

% phi = 8; % base fee per barrel

sp = .1; % state participation

fma = .5; % recovery limit

T = 20; % contract period

and IDC) in first

0)
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50
51
52
53
54
55
56
57
58
59
&0
6l
62
63
1]
[ ]
66
67
68
69
70
71
72
73
T4
75
76
77
78
79
a0
81
a2
83
24
85
86
87
g8
89
90
9l
92
93
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#% stated space #%
tnumber of 5 nodes

tnumber of shock values

% numkber of RE-factor Tiers nodes

% numker of Accummulated cost nodes

% number of Acommulated carry forward

%0il Price Average in 2016
P=zeros(1,nba);
PI=zeros(nba,nba);

% Discretization of the shock

PI= xlsread('SM.xls',4,'C4:016");
xlsread('SM.xls',4,'C20:020")
P= =xzlsread('P t.xlsx',1,['B',numdstr(P Scn+l),':V',num2str(F Scn+l}]) :
xlsread('P t.xlsx',1,['B2',':','v2']} ;

%5tochastic Matrix

% Discretization of the state space

=1384.668; % MMbRl
Sgrid = linspace (Smin, Smax,nbs)';

(Proved reserve) = 5.4% * 25.642

{Emin, Emax,nbr)';

for k = l:inbr/Nogma
gamma ( (k-1) *Ngma+1l:k*Ngma) = gamma 0 - O0.1%(k-1);

10000; % if each year Tc 500 MM$, Ac 20 = 10000 MM

ac = linspace (ac min,ac max,nbac)';

acf = linspace(acf _min,acf max,nbacf)’';

%q = zeros(nbs,nba,nbr,nbac);

g = zeros (nbs,nbr,nbac,nbacf,T+1);
zeros (nbs, nbr, nbac, nbact, T+1);
zeros (nbs, nbr, nbac, nbact, T+1) ;
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gl= 4 ; % gas Injection Volume

g=zeros (nbs,1};

Ng = 10; % the number of gas injection grids

Ggrid = nbs/Ng:

for i = 1:Ng

g{{i-1)*Ggrid+l:i*Ggrid, :)= Delta*gl*Sgrid(i*Ggrid)/Smax;
end

0= zeros (nbs,nbr,nbac,T):

Fv(:,:,:,:,T+l) = zeros; %¥salvage value
1=0;m=0;

S5 slaasl e
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IPC at Scn 3 (Qmax = 5%) PSC at Scn 3 (Qmax_= 5%)
200 200
k3
__ 180 _
5 =
= z 3 150
£ 160 g =
2 \ 2
= 5
140 100
D=: e n=:
S S
S 120 E]
8 ! 8 s0
o e *\ o
100
80 w o !
0 5 10 15 20 [s] 5 10 15 20
time time
Reference EIA_Low EIA_High Reference EIA_Low EIA_High
Q; 867.46 867.46 867.46 Q. 867.46 851.41 841.33
S 618.31 618.31 618.31 S 618.31 635.73 644.44
Qp+S; [1485.77 1485.77 1485.77 Qp +S; [1485.77 1487.14 1485.77
NPV, 1950.53 945.84 2425.51 NPV, [1202.97 -86.83 3092.68
Take,, (8.16% 9.04% 4.16% Takeg, |5.01% -0.88% 5.43%
NPV [32477.89 14786.49  74900.57 NPV  [33305.53 15389.20  73742.07
PDV | 98051.57 45014.38  201717.29 POV 99537.72 46593.61  203224.86
DWL  [13.84% 17.09% 6.02% DWL  [12.54% 14.18% 5.32%
Ntr at Scn 3 (Qmax = 5%)(/jg=93%)
70
__60
)
3
2 50
2
& 40
=
S
S 30
2
e
o
20
10
0 5 10 15 20

time

Reference EIA_Low EIA High

Q21438 214.38 266.63

S; |1306.29 1306.29 1254.04
Q; +S; 152067 1520.67 1520.67
NPV, |8436.88 1504.34  31473.07

Takeg, [100.00%  100.00%  100.00%
NPV, [113805.55 5429061 214633.68
PDV  |113805.55  54290.61  214633.68

DWL 0.00% 0.00% 0.00%
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IPC at Scn 4 (Qmax = 15%)

PSC at Scn 4 (Qmax = 15%)
600

Production Rate (Mbbl/d)

600
500 __500 1
=)
3
400 2 400 ]
=
300 & 300 E
=
= =
200 B S 200 1
< 3
L 2
100 = ® 100 1
ha .
R
. E ]
0 0
0 5 10 15 20 0 5 10 15 20
time time
Reference EIA_Low EIA_High Reference EIA_Low EIA_High
Q; 1342.08 1342.08 1342.08 Q, 1343.44 1343.44 1339.53
St 95.79 95.79 95.79 St 95.79 95.79 104.50
Qp+5S; |1437.87 1437.87 1437.87 Qp+5S; |1439.24 1439.24 1444.03
NPV, |4893.97 3887.96 6076.24 NPV, |3179.88 1714.66 6055.90
Takeyp  |11.46% 17.13% 5.72% Takeq, |7.37% 7.60% 5.86%
NPV. | 3944266 19623.69  103097.11 NPV. | 41589.97 21649.13  100524.95
PDV 75398.94 37078.43  177626.58 PDV 78302.58 39022.60  183946.87
DWL  [33.75% 31.70% 17.61% DWL  [31.20% 28.12% 14.68%
Ntr at Sen 4 (Qmax = 15%)(3,=98%)
45
D
__40
ksl
=
=35
2
& 30
=
S
S 25
3
<]
o
20
15
5 10 15 20
time
Reference EIA_Low EIA_High
QT 214.38 214.38 266.63
S 1306.29 1306.29 1254.04
QT + ST 1520.67 1520.67 1520.67
NPV, |8436.88 1504.34 32426.86
Take,, [100.00% 100.00% 100.00%
NPVG 113805.55 54290.61 215587.46
PDV  |113805.55 54290.61  215587.46
DWL 0.00% 0.00% 0.00%
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IPC at Scn 5 (Discount F = 88%)

RGO PN PE Y

PSC at Scn 5 (Discount F = 88%)

350
—#— EIA-Reference —=#— ElA-Reference
__ 300t % —k— ElA-Low 300 —#—ElA-Low
= e +— EIA-High k) = ElA-High
3 A 3
=2 250 X =2 250
z R z
& 200 " & 200
b:] g b:]
S 150 ot S 150
E L E
100 L 100 e,
g g
50 50
0 5 10 15 20 0 5 10 15 20
time time
Reference EIA_Low EIA High Reference EIA Low EIA_High
Q; 1150.36 1150.36 1150.36 Q; 1150.36 1150.36 1143.71
S 313.51 313.51 313.51 S 313.51 313.51 322.22
Q; +S; |1463.87 1463.87 1463.87 Q;+S; |1463.87 1463.87 1465.93
NPV, [2188.41 1542.68 2805.25 NPV, |1458.50 405.46 3589.22
Take, | 8.27% 12.10% 4.22% Takey, |5.51% 3.18% 5.57%
NPV.  126919.31 12523.66  68370.94 NPV, |27649.22 13660.89  65813.18
PDV | 87284.39 40196.83  191041.91 PDV | 88962.94 4220922  134067.90
DWL  [23.30% 25.96% 11.39% DWL  [21.83% 22.25% 9.98%
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Ntr at Scn 5 (Discount F = 88%)(p‘g=98%)

45
L ~5-=-{ —&— ElA-Reference
40 —#— ElA-Low
= = ElA-High
kS T
=35
2
& 30
=
S
S 25
3
2
(%
20
o
15
0 5 10 15 20
time
Reference EIA_Low EIA_High
Q; 214.38 214.38 266.63
5¢ 1306.29 1306.29 1254.04
Q. +5S; [1520.67 1520.67 1520.67
NPV, |8436.88 1504.34 32426.86
Takegp |100.00% 100.00% 100.00%
NPV  [113805.55  54290.61 215587.46
PDV  [113805.556  54290.61 215587.46
DWL  [0.00% 0.00% 0.00%
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- IPC at Scn 6 (Discount F = 100%) - PSC at Scn 6 (Discount F = 100%)
—&— ElA-Reference —#— ElA-Reference
300
=l <)
S 250 =
=, =
2 200 2
i T
i i
§ 150 E
g B
3 100 3
g 2
o o
50
0
0 5 10 15 20
time time
Reference EIA Low EIA High Reference EIA Low EIA High
Q;  |n2237 1084.99 1150.36 Q; 108567 1077.65 1117.58
S [s4834 391.89 31351 S a9tsg 400.60 34834
Q; +S; |1470.72 1476.87 1463.87 Qp+S; 1477.56 1478.24 1465.93
NPV, |8892.81 7139.05 9591.93 NPV, 15919.56 3376.65 9088.69
Takeo, [10.47% 19.00% 5.41% Takeg, |7.13% 9.04% 5.22%
NPV.  1119021.04  54649.18  237564.71 NPV  125399.49 5870525 24276566
PDV 9991871  47837.61 19782859 PDV  [100051.08  47197.86 20013262
DWL  |12.20% 11.89% 8.24% DWL 12.09% 13.06% 7.17%

Ntr at Scn 6 (Discount F = 100%)(ﬂg=98%)

45
Bugew ey —&— ElA-Reference
40 —#— ElA-Low
T ElA-High
= — 5
235
2
& 30
c
£
S 2
b=l
o
o
20 L
5
0 = 10 15 20
time
Reference EIA Low EIA High
Q; 21438 214.38 266.63
Sp 130829 1306.29 1254.04
Q;+5; 152067 1520.67 1520.67
NPV, 8435688 1504.34  32426.86

Takeyp 1100.00% 100.00%  100.00%
NPV. 111380555  54290.61 215587.46
PDV 11380555  54290.61 215587.46
DWL [0.00% 0.00% 0.00%
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