enersight
Gathering System Planning

Problem

e Gas plant construction and sizing for the second
phase of shale gas drilling program

Challenges

* Second phase reserves and number of pads still
variable

e Gas plant capacity planning is required for different
sizing scenarios
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Flow Diagram — Gathering System Planning
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- The drilling schedule for Phase 2 is
i 05-Well P1 (4) (1) (12 Wells governed by user-defined parameters for
02-Well P1 (2) (1) (12 Wells) @M ) timing, capacity and number of pads.

The gathering system for the second phase of the development project is under
consideration, including the size of the gas plant and the number of pads to drill
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The development plan for the second phase of
development includes construction of a second gas
plant and a second pad drilling program

Task Editor | Resources | Gantt Chart |

Prev Page MNext Page Expand All Collapse all
Page 1 of 1

Bl Phase 1 Pad Program
Pad P11
A PadP12
[# PadP13
Pad P1 4
Phase 2 Plant Construction
B Phase 2 Pad Program
Pad P21
Pad P2.2
Pad P23
Pad P2.4

Pad P25 e T T T T

2018 2018

The generation of a new what-if scenario can be done in a few minutes:
1. Copy the base scenario

2. Input the new key parameters to the development scenario

3. Calculate and Compare
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The Key Parameters for the Second Phase of
Development is Managed Through User Data

Phase_2_Pads 5.00 fr1 The number of 12 well pads b
Phase_2_Drilling_Delay 12.00 fin (Months) | The delay from the start of project before drilling .
Phaze_2_Plant_Delay 0.00 fri (Months) | The delay from the start of the project before plant|

construction

Phase_2_Plant_Capacity 100.00 fin (mmcfid) | Design capacity for the plant =
Phase_2_Flant_Capital & fir (mim$) Forecast capital costs for the plant construction g
Phase_2_Plant_Construction_Duration fir (Months) | Duration of plant construction -
Task Editor | Resources | Gantt Chart
Task List(expand all) General | Phases(1) | Conditions(0)

Phase 1 Pad Program <

Phase 2 Pad Program <
Phase 2 Plant Construction &

Construction Task: Phase 2 Plant Construction

Mame : Phase 2 Plant Constru
Is Active : Start Trigger Function
Construction Start Date (mm/ddfyyyy): 01012010 2]

Timeling Color : Chartreuse -

Phase 2

The development
scheduler is used to
define the drilling
programs and plant
construction for

Create New Facility: []
Target Existing Facility: Gas Plant B
Manage Facility Start Date : []

Mew Constraints Should: @ Replace ) Be Added

apacity at Completion:
Qil (mbblid). © fn

Gas (mmcfid). =@FPhase_2_Flant_C:tfry

Enersight WellSpring - Function Bu.. =r

Misc | User Data | Asset

Math Functions

L ir B Onoratorc

The gas plant capacity assigned in the
construction task is defined with user-
defined functions.

This allows all of the key parameters to be
defined in one place in the scenario and

makes for easy generation of ‘what-if'
Q:enarios.
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Comparing the different development scenarios

can be conducted on an incremental basis

Scenario 1 (Baseline)
Phase 1 - 50 MMCFPD
Phase 2 - 100 MMCFPD

Scenario 2 (‘What-If’)
Phase 1 - 50 MMCFPD
Phase 2 — 150 MMCFPD

Incremental Results
Scenario 2 — Scenario 1
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Including generating the key economic
indicators to compare the options

Graph|Report Reserves|Scenarios

Demo - Multi-Plant Gathering System Planning (ATCash)

N 2,000
$ 1500 —
5 1.000 ]
£ 500 Economic Indicators
5 04 Demo - Multi-Plant Gathering System Planning
§ 500
=
£ 1,000
s 2010 2012 2014 2018 2018 2020 2022 2024 2026
: ::::L”;Z‘;:Z:i_ﬁg ::E’;ZE‘:&:SBF;::E Risk Setting: Base WI Type: Gross
Before Tax
Comparison of Cumulative AT Cash Flow BT NPV @ 0% 57624 mms BT NPV @10% 167.26 mms
Capital @ 0% 32564 mm$ Capital @ 10% 206.12 mm$
DPl @ 0% 1.77 5% DRl @ 10% 0.76 /%
ROR 2614 % ROR 26,14 %
Payout 12.00 mo Payout 12.00 mo
After Tax
AT NPV @0% 46726 mm$ AT NPV@10% 131.00 mm$
We”Sp”ng quant|f|es the Incremental Capital @0%  209.15 mm Capital @10% 141.53 mms$
H DPI @0% 22353 DRl @ 10% 0.93 /%
Economlc ROR 2765 % ROR 2765 %

L4 - a - o
eco n O m ICS Of yo u r Indicators Payout 0.00 mo Payout 0.00 mo
gathermg system options In Sose Restres -

. . . oil 0.00 mmbkbl Qil 0.00 mmbbl
One Integrated appllcatlon Raw Gas 188.23 bcf Raw Gas 141.17 bef
Flow Gas 188.23 bcf Flow Gas 141.17 bef
Sales Gas 188.23 bcf Sales Gas 14117 bef
NGL 0.00 mmbbl NGL 0.00 mmbbl
e Sulfur 0.00 Mton{us) Sulfur 0.00 Mton(us)
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Learning Curves for Drilling Time & Cost

Problem

* In resource plays, significant learning can be achieved
over the development of the field and can significantly
impact drilling time and costs

Challenges

* Alearning curve based on well count requires a drilling

program to know how many wells have been previously
drilled

 The schedule for the drilling program needs to
dynamically reflect the learning
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The Learning Curve can be input as a
parameterized formula in the drilling program

General | Phases(1) | Drilling Program | Conditions(0)

The learning curve is defined as a function
of well count.

Drilling: Phase 1 Pad Progrsm  Copy  delete

The drilling time is reduced by the Learning

General | Well Tasks(1) | well List{0) | Conditions(0) Rate (5%) when the well count doubles.
1]_'\;94:‘5 [ adowelTesxx || Add Existing Wells From Scenario ]
Preferred Create Dirill Required Duration Duration Duration
Drill Well Start Template # of In Flows Resource To To To Can
Order Name Description Date Name Copies Groups To Step Type Resource Mobilize Execute Demobilize Produce
I . Jan1, Type well Not Driling  Rig Phase = @Max( (@DrillingTypeAMaxTime(y*(1 - (@OrillingLearningRate() *
B SHELEE Bl g 2010 A iz | set 1 Rig 1 g @LOG(@WellCount(),2) ))), @DrillingTypeAMinTime()) d g B
DrillinglLearningRate 5.00 fin (%) Percentage reduction of drilling time for every -~ [H
doubling of well count
DrillingTypeAMaxTime =700 fn(Days) | Mex time for drilling Type A wells -~ @
DrillingTypeAMinTime 15.00 fin (Days) | Minimum time for drilling Type A wells -~ @
DrillingTypeBMaxTime 31.00 fin (Days) |Masx time for drilling Type B wells ~ @
DrillingTypeBMinTime 15.00 fn (Days) | Minimum time for drilling Type B wells - H

The algorithm for the learning curve is defined by the user.
User-defined variables can be used to centralize data entry and allow easy
modification to the learning curve across several different drilling programs.
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The impact of the learning curve can be observed in
the drilling times for the wells over the life of the
drilling program

Task Editor | Resources | Gantt Chart
Prev Page Mext Page Expand All Caollapse all
Page 1 0f 1 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 Start Duration Finish
[ Phase 1 Pad Program 010172010 1060 Days 1172512012
B PadP1.1 010172010 324 Days 1172072010
P1Pad Construction(y BT 111 0170172010 31 Days 01/3172010
B 01l P1 (1) (1) (12 Wells) T ] 0200172010 293 Days 1172072010
: o L —— Initial drilling time of 27 davs T~ e N
01-Well P1 (1)-1 (Driling) ¥
01-¥ell P1 (1)-2 (Driling) A 0272812010 27 Days 03/26/2010
01-¥¥ell P1 (1)-3 (Driling) | gL LTI I 032712010 26 Days 0412172010
01-%ell P1 (1)-4 (Drilling) | —— 0472212010 25 Days 05672010
01-Well P1 (1)-5 (Driling) | D s—— 05A712010 24 Days 06/09/2010
01 -Well P (1)-8 (Drilling) 0EM 02010 24 Days 07032010
otwel P (1)-7oring) | ] e L 07.0412010 24 Days 0772772010
[ e L [y _ﬁ‘-‘i 0712812010 24 Days 08/20/2010
01-Well P1 (1)-5 (Driling) .- . .
0136l P1 (1.8 (Driling) [ After 8 wells the drilling time is 23 days, [[semio0 — [z308ys SEAE0T0
01-well P1 (1)-10 (Driling) | a reduction in time of 15% [T 23 Days 1010572010
01-Well P1 (1)-11 (Drilling) | — " [10m62010 23 Days 1012602010
01-Well P1 (1)-12 (Drilling) LTI 10292010 23 Days 117202010
Pad P1.2 e 01/01/2010 551 Days 0810472011

In the same fashion a learning function can be applied to specific capital
expenditures in the program, such as drilling capital.
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