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Estimated Ultimate Recovery Prediction
Using the Oil and Gas Production Decline Curve Analysis,

and Cash Flow Analysis in Resource Play

Hyo Jin Shin

Department of Ocean Energy & Resources Engineering

Graduate School of Korea Maritime University

Abstract

Resource play has gained great attention as a result of higher oil prices
and improved new technologies such as horizontal drilling and hydraulic
fracturing. It is known to exist over a large areal expense of hydrocarbon
accumulation and believed to have a lower geological and commercial
development risk. To develop it, production decline curve analysis is
used in the field where information lacks or immediate analysis is

required.

Production decline curve analysis uses only production rate data to
examine the status of production decline and forecast productivity. Arps
proposed an experiential equation on the basis of the hundreds of
production rate data analysis regarding the oil field. Existing production
decline curve analysis is useful for the initial production, which is a

deterministic technique to derive one result. However, production for a



long term is change the production condition of well due to change
natural or physical factors. As the production rate fluctuation leads to
increase of uncertainty. For this reason the probabilistic technique is
introduced to advance reliability. This method is applying reliability in
order to obtain maximum and minimum values according to the statistics

and to forecast production decline history and productivity.

This study used various production decline curve analysis on the
characteristics of the production decline history of Resource play to
estimate production behavior and assume Estimated Ultimate Recovery
(EUR). In addition, cash flow analysis for the purchase and management
of the wells has been carried out and sensitivity analysis has been
conducted to know the impact of the variables in cash flow analysis
result. Through these results will be able to apply the production rate

data of various fields and bring reliable results.
KEY WORDS: Resource play Al7H%7]®H 2Z4E; Production decline curve analysis

A4k E]| 1 B4A; Estimated Ultimate Recovery(EUR) 3 =7} &, Type curve 3%

+34; Cash flow analysis d3 & 524,
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( ’ Shales
@ Coalbed Methane

(“ ) Tight Sands; Basin e
. Centered Sands

6 Oil Sands
Note: oil shale, hydrates and in situ coal mine gas are not included

Fig. 1 Worldwide locations of Resource play(Fryklund, 2010)

Table 1 Criteria of Resource play(SPEE, 2010)

Tier 1 Criteria (Always observed) Tier 2 Criteria (Often observed)
D Wells exhibit a repeatable D Requires extensive stimulation
statistical distribution of EURs to produce economically
Offset well performance is not
@ a reliable inductor of PUD | @ Produces little in-situ water
performance
Contains continuous hy(%rocarb(?n Does not exhibit on obvious
@ systems that are regional in | 3 seal or trap(geologically)
extent
@ Hydrocarbon are not held in @ Low matrix permeability

place by hydrodynamics (<0.1mD)
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221 4utAQl A2H7HE F 4 £4(Conventional Decline Curve Analysis)
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A4 Ave 7HEA 83T o] w, A AEHEs SA3E dEHAS
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TEE 4= 9lom, Table 201 YEFHATH Arps, 1944).
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Table 2 Production decline curve analysis using Arps Equation

Case b D Rate relation Cumulative relation
. 4 — 4
Exponential | b=0 Constant ¢, = qexp(— D) N,="5
H boli 0<b<l | P tional q; N, = [qi/(l_ b)Di]
eroolic roportona = S 7
P i T G | xi=(a/a) ]
H i b=1 Inconstant S — N, = qil &
armonic %= W00 i b
t = time b = decline exponent
D; = initial decline rate D = decline rate
qi = initial production rate q: = production rate at time t
Ny = cumulative production rate

q

Harmonic (b=1)

;

Exponential (b=0)

-D
q=qe :

Hyperbolic (0<b<1)
_ 4
qg= %

b

Fig. 2 Comparison of exponential, hyperbolic,

and harmonic declines(Fekete, 2010)
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223 #4349 A34H(Modified Hyperbolic Decline)

< BANA E=Esk=t 2 AlZke] A HolfEitel 2
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= ki H 434" (Robertson, 1988)S Ak-&-3}
eshadri and Matter (2010)°] ¢J3t] ZHE|A| 7} 1HT &

TRl A& JHede HoFon, 54 AEHE olddA=
A BHE Fasttrt olFes Agdr FHE At olgo] HHEES
stof Ak AFE dSsts ‘ﬂhﬂoi Fig. 33 o] 7]1&¢] Arps® B34+

Hlwetle W Bahde dS5Fel 9ol A7t e AL ST Aok

2
&
H
QO
o
3
=2
o
‘Urlr
T

HU

Table 3 Production decline curve analysis using Modified Hyperbolic Decline

D Rate relation Cumulative relation
. boli q; Np = [qi/(l - b)DZ]
yperbolic D > Diimit 4% = T T A —b
(1+0oDyt) < [1—(g./q,)" "]
g qt - q}
Exponential D < Diimi a4 = ;exp(— Dimitt) Ny=—p—
t = time b = decline exponent
D; = initial decline rate D = decline rate
Diimit = minimum decline rate qi = initial production rate
qt = production rate at time t N, = cumulative production rate
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Fig. 3 Comparison of production rate for

Modified Hyperbolic Decline and Arps equation(hyperbolic)
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224 D-ecline Envelope
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¥ 7 & (decline trend)e A& P27} ¢lthBrito & Belisario, 2012). ¥ AT
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1o
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H>J

iy

gt A2 77 (preprocessing) &2 HQ 3 A5E A
stal, o 52 4 deE AR 5
(2) Ak AlFdol BE ARl tste] F7]3}(synchronizing) g
(@) Alztel wWE ANF ARE 27 AAFoE Uro Fo=24 74 §49
i A5 5 A 3H(normalization) 3
=
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(6) A %7 i Azl ek 3 & EE I (cumulative probability
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o
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o
[en
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@]
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Fig. 4 Flow chart of Decline Envelope
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Cheng, et al., 2010).
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N
N
X
e
Il

the time lag, or number of time units(between data points)

N = the sample size

i = the time index

X, = the residual data at time index i
X = average of X

@) @)AolA T3k Ret Akl tisted Fig. 63 &°] A ZE =AI8HY
E529] Z7|(block size)E ZA

G) 59 A7l H= ddstes A ARE HFoE FAY REFS
(random sampling) & Al

(6) 27+ A E 7H3A S (resampling data)ell thsle] HIA P3| AEA S A&
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——Regression Data

Residuals = Original data — Regression data

B

Production Rate (bbl/day)

10

Time (days)

Fig. 5 Applying non-linear regression analysis

=
i

45

Autocorrelation of residuals

B o 200 m am s £t
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Fig. 6 Autocorrelation result of residual data
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B AFA A& ANTEFARAIIHES o] &3 I A g
A As dS AL Fig. 73 2tk o] W, A EFHEAVIHE T &
& Ao thste] 73 FHFEANA P09 A FEEZF PHA Y A
kol AAle] gro] & #FEo] FHolx 10%, P50 50%, P90 90%7F k= 9
mlojm, YA O 2 P50 &2 Pneand #S 83T

ANEZ| G A 54 27] AE &S] FAaVE A3 Table 494 o] AEA|
I ol 1€ =33+ < YEFH ™ (Brown, et al., 1981; Kupchenko, et al.,
2008; Baihly, et al., 2010), A7 thd A H <l Wolfberry play$} Mississippian
lime playollA o] ZEAF7F 1.5 ©o]4dS 3183l (Albrecht & Associates,
2011; SEC, 2012) Al 93 AAZEFAEA7IYH A& A BEAFE 15,
20, 259 A= WirolA 245 At o] w, A ol fF= ATz
A& AAse gty oz AAE 7] f(abandonment production rate) o]t

A4 717 (production period)S 7S 2 Aow, AAET] FF ghol wel A
Ab 712 A M AT ST R Al 7]Rtol] Blste] W stEo] ofF

At ol g EHS Wkt o] AFoAME TV Tl HAUUE HEE
A2%He] AP oE AAEY] FHFS 29 30bbl/month, 7F2=9 -
130Mcf/month® AAstH o, A ZHE S (minimum decline rate) 5%/ year

% Hgalo] AALEZHENS AA YT
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Calculation for EUR, initial decline rate(D;), initial
production rate(q;) using Modified Hyperbolic Decline,
Decline Envelope and Block Bootstrap Resampling

Getting a CDF of results(D;, q;, EUR)
through production decline curve analysis

Obtained type curve and estimated EUR

based on probabilistic method in target area

Fig. 7 Work flow for type curve extrapolation and EUR estimation

Table 4 U.S. Regional decline exponent

Region b
Wolfberry 1.50
Mississippian Lime 1.50
Barnett 1.59
Eagle ford 1.69
Devonian 2.37
Hayneville 1.19

_18_



24 FEFEY 2 AAE B4

N2

A "P%‘ El 4bgoll wlste Ao 8 ool AHXHQ gxA
(risk)7} 2ot 5 Zka o, I o] Aste] FEstaL
= Al A }\4104‘1‘7]' sttt mebd i FToll gk ®AE i
o gt FAAAA 1 54 ANE Gt of st & 4 FE ol 9
257 Bop Aol AlAgE Fo e Ado] aFRTHE I HE, 2007). A A
o) BAEAE "AE A, O8a AR R Ys g e, 1 F A
Ae MDA A AAHA A F2o uet dFAdS Aaksta A4k

E T A&l &dtstal @usteE dAlolt ol& APl AE A<
AR Folo FES HAdste 7 T3 FEOIEE B AT =

=
Ao M B 2FE fst deEEEMe FdsAT

o2
2

rL

il
[e)
RN

= of >
o ML Jo L ox2 m

oz

el
il
[of
all
M
1%
o
= ol,m
=0IL_r‘
[
fru
e
(m
2
B~
fo
i,
rlr
ur)
ofo
i)
K
fru
2,
m
fru
-0,
=
&
K3

(2
ox
ol
)
o
o
i
o

& 2 YA =S El-&(discount rate)olrﬂ-“ omz £HAA 7}
0% YteE+ # WRFJEH] Z2AE FAE Q3] wid dAgstes o]

7HA 7o m AR @l sdAVHAE 72 g T °olE §
u

frtl b0
:?L_" m'lN' l‘lllo ﬂllﬂl
oft E r%'
[kl W =
5 S
_I_x.,

5 Z
r <
N =
ol o
°§ [
2 2
>
> 1
i,

2
N R
o o

filo
o
) N
ok 2 % ::T

1

o & - N r

= N ol
S
—m _l; r‘?i'l rﬂ[
2o B
L o o
(& |0 du o &'

o
2
o
il
=2
iy
%

(o3
Qo

I
e
R
ro
B
it

o] WstFo] wE AAA BrEAHe Wl IH=EE A
fr7F 2 € OPEX(Operating Expenditure)g ™G o= gl2==9}
7beh= W F syl WS 4 (sensitivity analysis)= 3
™ (Lima, et al., 2005; 293, 2007), o1& FAAA dFS v 5 9

84 F o =& I ol Wy = WSAIA Arge] W] o
terE RZsHAl Yehde T T Aok o] W, OPEX+ YHFAl

°g ZHHX A& dsted Ev AW &S orlsiy,

~

oo o
¥ o N
i
ox 2

flo
o

o

o
-

#k

L

[

one
o

o}

(e

1;

.

rir

Ao

of

R
olo 1:1
[o

ol

_19_



e Ay mg ANFHE S BHGoR 74

M

olAn], AZJH], ]u]g)r

Ho] itk olgtt Tz
T

o A o] H&-& on g th(Kjemperud, 2005).

2]
2 B CAPEX(Capital Expenditure)E A3},

[o

_20_



A3 8P AR e L P}

31 97A4Y M8

3.1.1 "= Wolfberry play

3 FAAE Hie F7HE Y3 de AEA Wolfberry Plays Pl
TexasT A1Z Permian +&A|(basin)®l 4] Midland Aol %3t | O H(Fig.
8), 7,000~11500 ft 7kA AFEF HEZ 3te] Fig. 9o UEd ZAH

= T WELE st AL Fol loH
(STARR, 2010), A4te] A= HA Wolfcamps ofdle AFE EE3ta U=
FAlolth. Wolfberry playe 53 #7184, W2 FAFdEe] 43¢dd o
H(mudrock) &2 FAFIlon, 1998 3dRE 2011dA7FA 8700719 42 o
THAES T3 232 MMBOMillion Barrels of Qil)9] ©¥¥} 592 BCF(Billion
Cubic Feet)®] 7k27} A=At w3, 27] A4bdFe Wt 30~125 bbl/day
olm, AFF std FI7EAC] <k 100,000~140,000 BOE(Barrels of Oil
Equivalent) &= FA =1 lth(Hamlin & Baumgardner, 2012). Mariani, et al.
2012)°l W= 2 7}A0] 100 $/bbl¥ Wl F 23%<] WHFJES YER =
Ao dHA AU

WolfcampZ(formation) ¥} Spraberry 3
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Fig. 8 Map of the midland basin in West Texas
showing Wolfberry productive areas(STARR, 2010)
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Fig. 9 Stratigraphic classification of Wolfberry Play(STARR, 2010)

_22_



3.1.2 ¥]= Mississippian lime play

Fig. 103 %Fo] v]= Oklahoma#¢] %%} KansasT9] @ Aol A3}

I gleon, e FE B4 Y(carbonate rock) 2 FAEO] Utk F2 I
o] 2 (vertical well) 25 E 303 o] ko] XPHlow, 7z

o)t A AFo A E Tkl AT Ha o dA HWHT TexasT
A Zoll 1A Permian A9k HlwE 4 QT Mississippian 23] ¢35 ¢
At =2 FAFHES 2 FFES 7H] IRUNLTIHAA] &=
Mississippian chato] oW, o] A|ZF ofefje] EAsta 2L 7]&o] o] &3
o AL = Mississippian limeSE  YdATH(Broadhead, 2009). @A)
Mississippian lime play®] 7d-¢- 54~5.9 BBOES] ® ol o2& A FEF0]
EAet= AL=Z FAHsta JOH(Albrecht & Associates, 2011), NYMEX
(2012)0ll W= o] A Ho|A e WREFAELS F 9% Aoz A Uth

Prospective Acreage A{ l | rd

Caa=hsryg |

Active Horizontal Mississippian
Development

Fig. 10 Locator map of Mississippian lime play(Albrecht & Associates, 2011)
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32 ANAEZJHEY A g A%

3.2.1 "= Wolfberry play

WAZETARAAY 2 ES 5te] 19 ol g B4R 57 fH DE YA

T

AEHGOH, Yae AYFol weh AT shx Yol B
L Z

Ho Zpzh Eejste] &4& ATt 27 Y
< A A o] A ARE ol&stle, AEAS el 1.5, 20, 25 ¥
ol Wzt 89 AIAME ol &SRS el 2dH Jt2 27 ZAHE, T
FS7F FS Table 59 Table 60 A3t Z18]3 Decline Envelop 7]'H¥}
Block Bootstrap Resampling 71® ¢ A9 F+AE9 AiE A5 B2 o83t

Fom, 1 AIE Table 73 Table 8, Table 99} Table 109 YER LT}
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Table 5 Results of Modified Hyperbolic Decline method for oil production

' (bbl/ month) (% /month) (Mbbl)

1.5 19.22 25.93

Well #1 2.0 967.20 23.62 26.79
25 28.99 26.18

1.5 25.59 23.02

Well #2 2.0 1006.32 32.50 2412
25 41.24 23.83

1.5 21.00 28.67

Well #3 2.0 1123.12 25.98 29.81
25 32.13 29.25

1.5 18.92 22.89

Well #4 2.0 847.04 23.23 23.62
25 28.44 23.08

1.5 21.21 27.74

Well #5 2.0 1098.56 26.64 28.83
2.5 33.02 28.32

Table 6 Results of Modified Hyperbolic Decline method for gas production

qi Di EUR

Gas b
(Mct/month) (% /month) (MMcf)
1.5 12.44 119.07
Well #1 2.0 3516.00 14.60 119.58
25 17.19 115.47
1.5 4.27 116.44
Well #2 2.0 2024.00 4.69 109.88
25 5.15 102.63
1.5 5.64 127.56
Well #3 2.0 2522.00 6.17 123.15
25 6.74 115.61
1.5 8.48 117.46
Well #4 2.0 2842.00 9.94 113.96
25 11.60 107.38
1.5 21.94 94.01
Well #5 2.0 3768.96 27.24 97.81
2.5 33.83 96.18
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Table 7 Results of Decline Envelope method for oil production

b qi Di EUR
(bbl/month) (% /month) (Mbbl)
. 1.5 17.08 32.50
Total oil
i 2.0 1133.71 20.72 33.18
maximum
25 25.09 32.44
1.5 21.19 25.69
Total oil
2.0 1009.13 26.29 26.63
average
25 32.59 26.13
1.5 2418 20.90
Total oil
.. 2.0 884.56 30.38 21.85
minimum
25 38.19 21.56
Table 8 Results of Decline Envelope method for gas production
b qi Di EUR
(Mcf/month) (% /month) (MMcf)
1.5 10.35 138.33
Total gas
) 2.0 3203.92 11.99 137.63
maximum
25 13.85 131.91
1.5 10.39 108.51
Total gas
2.0 2919.61 12.08 107.89
average
25 14.00 103.34
1.5 7.50 93.48
Total gas
. 20 2135.29 8.50 90.99
minimum
25 9.60 85.92
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Table 9 Results of Block Bootstrap Resampling method for oil production

b qi Di EUR
(bbl/ month) (% /month) (Mbbl)
) 1.5 12.30 38.73

Total oil
. 2.0 1133.71 14.56 38.69

maximum
25 17.40 37.05
1.5 17.44 28.57

Total oil
2.0 1009.13 21.29 29.16

average
2.5 25.95 28.50
1.5 22.59 21.71

Total oil
o 2.0 884.56 28.02 22.67

minimum
25 34.50 2241

Table 10 Results of Block Bootstrap Resampling method for gas production

b qi Di EUR
(Mcf/month) (% /month) (MMcf)
1.5 8.31 155.21
Total gas
) 2.0 3203.92 9.25 153.05
maximum
25 10.67 144.82
1.5 9.61 116.22
Total gas
2.0 2919.61 11.01 111.92
average
25 12.70 106.56
1.5 10.90 77.24
Total gas
.. 2.0 2135.29 12.76 76.73
minimum
25 14.73 73.89
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= o

o FEJAHNE EEFsIAU oW (Fig. 11; Fig. 12), I A& Table 110 B3t
o o471A, HeElol YEhYA g2 Ao Agolle 40 AR FAEe] ALt
F ARE rlsty 2ol Hlste Ttz Ae W2 BEE Y A &
ATk =F3 P10, P50, P90 37HA] FEj9] EEIAHL ZA4 AES Ak A
55 Egstal dow, Ha AN Az ek P50olA o] ZEAGFe] BluE LA
ste e & g Anh =Y, odH Ttz v Ee e W 2E
A7k 1.5%1 7% Wolfberry playollA FF34A0E A3 A2 ASH

Fig. 1391 72t 714 A3 vlnE $)sted P50, ZE A4 el 1
AE BASIRSH, ZEATTE 1S 294 HF Arpse] H 32

=3 F A3
He 279 HolfrET3tell e 42 7hsshu A71E AAkgtel whet Ay
ste @] i FEe aeskA| ety gk S Al A" E 7 UAS
S HoFErh m=g, o] AFedA HE3 37HA B A ghe] Aole IA
Uz ko 7hA I e Aakg A go) whel e WS Meste] zgd
T AL Aew Eu

5o 2 ZEA S gheo] Wste] mE ZE Y-S Fig. 140 UEROH, o]
= 271 A Aldle & % HAA oy AT ew Aigte] wE g5
7P Ao & S VS & F Aok =3, TS AR Al A4t
27 %7 HAx 72EE Ba ol ¥ A FIL 15, 2.0, 252 HIY wet
2ol 7k Ao & 5 AT
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Table 11 Results of Type curve in Wolfberry play

EUR
b Probability Qil Gas

(Mbbl) (MMcf)

P10 34.87 206.37

1.5 P50 26.55 107.84
P90 20.59 62.25

P10 35.52 199.81

2.0 P50 27.51 107.20
P90 21.61 63.66

P10 34.32 193.34

2.5 P50 26.85 102.05
P90 21.38 61.78
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Fig. 11 Type curve of oil production in Wolfberry play
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Fig. 13 Type curve for each method in Wolfberry play
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3.2.2 ¥]= Mississippian lime play

1d o] d Agtd FA dd AAF ARE G D= FHgste] A4t
FAEA 7o A8t o, Hihs xdghel wel eI vha YLk
g GORe] AA38] F7lste e wol 44 Edste] #4& 1At
ZE RS FHol 1.5, 2.0, 252 Wal wlal $£A4H HIHAHG o] L3519 S we
Ld Ttxel 27 HEE, AAEY] 77 Ha GEHEAAAML FE7HF
2 A47ZHE Table 120 AEl3st3 2w, Decline Envelop 7]® ¥ Block
Bootstrap Resampling 71" 283t ZA¥+= Table 137} Table 14, Table 15%}
Table 160 WERHSAT o] o], 7] b2 A WA 2o A4 ARE 9]
&3t

Table 12 Results of Modified Hyperbolic Decline method for oil and gas

production
b qi D; EUR
(Mbbl/month) | (% /month) (Mbbl)
1.5 13.93 144.95
Total oil
2.0 4.51 16.73 145.82
average
25 20.06 140.02
b qi D; EUR
(MMcf/month) | (%/month) (MMcf)
15 14.47 706.40
Total gas
2.0 22.44 17.06 419.48
average
25 20.09 696.52
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Table 13 Results of Decline Envelope method for oil production

b qi Di EUR
(Mbbl/month) (% /month) (Mbbl)
1.5 541 366.74

Total oil
. 2.0 6.99 5.92 352.03

maximum
25 6.47 331.17
1.5 12.80 150.37

Total oil
2.0 4.48 14.97 151.49

average
25 17.47 146.60
1.5 30.06 41.01

Total oil
o 2.0 1.96 38.13 43.77

minimum
25 48.39 44.06

Table 14 Results of Decline Envelope method for gas production

b qi Di EUR
(MMcf/month) (% /month) (MMcf)
1.5 7.28 1513.84
Total gas
) 2.0 33.54 8.07 1496.84
maximum
25 8.92 1410.58
1.5 13.59 753.37
Total gas
2.0 23.11 15.84 466.20
average
25 18.43 741.31
1.5 21.99 317.13
Total gas
.. 2.0 12.67 26.86 332.19
minimum
25 32.81 328.14
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Table 15 Results of Block Bootstrap Resampling method for oil production

b qi Di EUR
(Mbbl/month) (% /month) (Mbbl)
1.5 7.98 301.21
Total oil
. 2.0 6.99 9.30 290.59
maximum
25 10.85 273.90
1.5 11.06 162.89
Total oil
2.0 4.48 13.18 160.43
average
25 15.76 152.53
1.5 14.15 62.69
Total oil
o 2.0 1.96 17.07 62.76
minimum
25 20.68 60.11

Table 16 Results of Block Bootstrap Resampling method for gas production

b qi Di EUR
(MMcf/month) (% /month) (MMcf)
1.5 9.19 1342.79
Total gas
) 2.0 33.54 10.48 1327.03
maximum
25 11.71 1274.74
1.5 12.25 795.28
Total gas
2.0 23.11 14.12 803.00
average
25 16.62 774.51
1.5 15.31 386.37
Total gas
.. 2.0 12.67 17.76 398.77
minimum
25 21.52 385.45
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Table 17 Results of Type curve in Mississippian lime play

EUR
b Probability Qil Gas

(Mbbl) (MMcf)

P10 357.42 1444.33

1.5 P50 135.52 747.09
P90 45.26 337.63

P10 375.09 1406.95

2.0 P50 141.34 760.68
P90 48.71 356.03

P10 358.69 1376.49

2.5 P50 136.92 739.89
P90 48.75 350.79
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Fig. 15 Type curve of oil production in Mississippian lime play
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Table 18 Base case for sensitivity analysis in Wolfberry play

Oil price 90.0 $/bbl
Gas price 3.0 $/MMBTU
Gas BTU 1373.0 MMBTU /Mcf
Monthly OPEX 2,700 $
CAPEX per well 1.1 Million$

Table 19 Cash flow analysis results in Wolfberry play

Case prgg(EB) pr(i:::aes($) ggg(%}; IRR(%) (Ml;lTllzglr1$)
Base case 90 3.0 2,700 11.8 14.65
case 1 80 3.0 2,700 7.6 8.80
case 2 100 3.0 2,700 16.0 20.08
case 3 90 25 2,700 10.7 13.10
case 4 90 3.5 2,700 12.9 16.18
case 5 90 3.0 2,600 12.1 15.17
case 6 90 3.0 2,800 11.5 14.14
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Fig. 20 Sensitivity analysis of key parameters
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Table 20 Base case for sensitivity analysis in Mississippian lime play

Oil price 90.0 $/bbl
Gas price 3.0 $/MMBTU
Gas BTU 1373.0 MMBTU/Mcf
5 ffjg;ihs 8,000 +3.35/boe $
Monthly OPEX Aftor
26 o | 4430 +335/boe $

CAPEX per well

3.2

Million$

Table 21 Cash flow analysis results in Mississippian lime play

Monthly OPEX($)
Case Oil Gas IRR(" NPV
price($) | price($) | before after (%) (Million$)
36 months | 36 months
Base case 90 3.0 8,000 4,430 65.4 10.89
case 1 80 3.0 8,000 4,430 50.7 9.95
case 2 100 3.0 8,000 4,430 81.7 11.59
case 3 90 25 8,000 4,430 60.0 10.58
case 4 90 3.5 8,000 4,430 70.9 11.17
case 5 90 3.0 7,900 4,330 65.5 10.58
case 6 90 3.0 8,100 4,530 65.2 10.85
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Fig. 21 Annual cash flow of base case in Mississippian lime play
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Fig. 22 Sensitivity analysis of key parameters
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