enersight
Offshore Drilling & Construction

Problem

e Platform construction and drilling of multiple
locations

Challenges

e Construction scheduling of dependent tasks
* Maximize utilization of semi-submersible rigs
* Anchor point limitation for vessels
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Flow Diagram — Offshore Drilling & Construction

|Project: Demo - Offshore Drilling & Construction Jan 2010
|Scenario: Base Scenario_Jan 2010 |
Top Values: Asset Start Date

Side Values: Inket/Outlet Potentials (mbbld)
Interest: Gross

Current Date: Jan 2010

Jan 2010 a0l _ _
= H}i Production transportation to shore can

) OjPipeline be modelled separately for each product
Gas Pipeli and can change over time

(e.g. transition from tankers to pipeline)

Jan 2010 n 20
Q — 5 . Feb 2016
Water Injection

CentrTI latform

/}sd/(az; fold C
Platform Capacities
Phase 1: 100 mbopd, 50 mmcfpd Dec 2015 May 20 Jul 2016 0O¢f 2016
Phase 2: 200 mbopd, 100 mmfpd

East Well C-1 East Well C-2 East Well C-3 East Well C-4

Construction of subsea manifolds are based
on anchor point availability and can be
Apr 2013 dependent on the completion of other tasks
b Nov 2015——
Subsea Ma
Subseay(d N\d B
Wells are drilled based on availabiity
Nov 20 Jan 2013 r 2013 of anchor points and rigs through the
Jul 20715 15___|scenario's schedule of tasks
Central Well A-1  Central Well k2 Central Well A-3

Central Well B-1 Central Well B-2

Use of anchor point resources restricts
drilling of wells from occurring
simultaneously with construction of the
subsea manifold

A schematic of the production network is created and the scheduler is used to
manage construction timelines, capacities, capital and drilling schedules.
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A development plan is created using a series of
construction tasks and drilling tasks

Task Editor || Resources | Gantt Chart

Task List(expand all)
= Project Start&
= Platform Phase 1@
Drilling Program &<
Gas Pipeline Construction &
Manifold A - Construction &
[ Platform Phase 29
Drilling Program B <
Drilling Program C <&
[E] Manifold B - Construction &
Manifold C - Consiguction &

General || Phases(1) | Conditions(1)

o~

Construction Task: Platform Phase

Capital phases can be

Mame :

Is Active

Construction Start Date (mm/ddfyyyy):
Timeline Color :

Create Mew Facility :

ﬂ. development plan is
created as a series of

tasks.

tasks can be made
conditional on the start

plan.

construction and drilling

The start or finish of these

finish of other tasks in the

Target Existing Facility -

Manage Facility Stan Date :

Mew Constraints Should :

assigned to each task
and require an available
resource, such as a
construction vessel

Platform Phase 2

Start Trigger Functi

&

01/01/2010
Maroon
O
Central Platform
[

) Replace @ Be Added To

Capacity at Completion: Activate Constraint?
0il (mbblid); 125.00 fin
Gas (mmcfidy, 50.00
Water (mbblid); 0 . -
or ater (mbblid) Production capacities
Fluid (mbblid). 0 fr are can be brnught
Sulfur (ton(us)d): o fi on incrementally over
Injection Water (mbblid): 0 fn time.
[
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Scheduled tasks for the development scenario
are presented in a GANTT chart

Task Editor | Resources | Gantt Chart |

‘\

Prev Page  NextPage  Expand All  Collapse All
Page 1 of 1 2010 2011 2012 2013 2014 The red lines indicate Start Duration Firish
Project Start conditional links between 010172010 0Days 0170172010
E Platform Phase 1 the tasks - 0110212010 1277 Days 070172013
E - niimnnmn _, I | |ormzrzo10 365 Days 010172011
Construction Year 1 7/ 01/02/2011 365 Days 010172012
Construction Years 2 and 3 MimmmmeEg [nnnunanimnnmnnnnnmuinmmmmnnmmmmnm 01022012 547 Days 0712013
Gas Pipeline Construction 7 LTI T T e ARRRRREN EIA EARARRRRERREIT 01042012 0Days 1273119993
B Dvilling Program & Platform construction is 110472012 310 Days 09092013
Central Well 41 (Oriing)]  broken out into capital i e | — o
Central Vel -2 (Drilng)|  phases, with the L Oil production is shown
Certral el A3 0riing)|  expenditures || [ S — Il - Jraphically over time to
B Manitold & - Construction | automatically spread Qe SR N ———— help l_llghllght production
Sub-sea construction \ over time -.- curtailment
B Platform Phase 2 N AT LN S
Expansion Construction N RN cCEEE 853 Days 110172015
B Driling Program B 7] Il | I U 3 1 . " __[07:032015 231 Days 0211872016
Central Well B-1 (Driling) A _[ 0710312015 80 Days 0972072015
Central Well B-2 (Driling) / """"""""""""""""""" 0972172015 80 Days 12092015
B Driling Program C // / el 0710372015 550 Days 0100202017
East Well C-1 (Drilling) 121052015 80 Days 02272016
East Well C-2 (Driling) Eachtaskcanbe | | s 05/M8/2016 30 Days 0712612016
East Well C-3 (Drilling) assignedauniquecolor. | [ KIE 1 |1 s 0712712016 80 Days 10/14/2016
East Well C-4 (Driling) 10152016 80 Days 010272017
B Manifold B - Construction In this case, the same T L ' 10272015 108 Days 02172016
Manifold Construction color has been used for T T i 12012015 70 Days 0201772016
B Manifold C - Construction each anchorpoint. /[ ik 02MBR2016 80 Days 051072016
Facility Construction \_ TITTTTITIETIT T 1 |02ren01e 70 Days 05072016
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The GANTT schedule can present resource utilization
of the semi-submersible rigs, construction vessels
and anchor points

Task Editor | Resources | Gantt Chart |

Drev Page Mext Dage Expand All Caollapse Aall

Page 1 of 1 2010 201 2mz2 2013 2014 205 2018 m7 2018 2019 Start Dur ation Finigh
B Anchor Point I
Pt Coririr . O o
B Anchor Point B ——
Menifold Construction L\ Drilling (dark green) and sub-sea

E Anchor Point A

Sub-s2a constrcton OORRRRERRCRRROCR R ARRCRRRCERERRRR AR

B Construction Yessel 1

manifold construction (yellow or cyan)
are not occurring simultaneously for
the Anchor Point resources

FEE

zonstruction e 010272011 365 Days 010172012
Construction Years 2 and 3 010272012 547 Days 071017213
Expansion Construction 070202013 853 Days 110172015

B Semi-Submersible 1

Centralvel A1 (Orlingd | ||| TTTTITHTTITITT T T e LT L [1104an012 0 Days 0172212013
Central Well A-2 (Driling) N 1 N NN R 80 Days 0411212013
Central'iel &-3 rling) || | | | g J04n32013 |80 Days 07101 12013
Central Well B-1 (Driling) 2L 070302015 80 Days 0912012015
Central Wel B2 (Oriling) ~~ Multiple rigs can be made available across T — 082172015 |80Days 1210872015
East Well C-1 (Driling) several drilling programs if required. Al E— 1202015 [800ays 0272712016
East Well C-2 (Drilling) e ] 05032016 20 Days 072602016
Eastwel 3 0ring) | Specific rigs can also be dedicated to drilling 1 RN LN e— 0772016 [500ays 10147201
East Vel C-4 (Driling) 80 Days 0100222017
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The platform’s production forecast shows the impact
of the capacity expansions and drilling programs

be modelled separately for each product
and can change over time

N OyPipeline
Gas Pipeh /P'

=

copy to cliphoard
Jan 2010 n 20 Decline Analysis
Q ———— f Central Platform
- — | 200
Water Injection Central Platfor ,1' ‘,‘
180 - =' ‘\-‘
Platform Capacities . : 'Y Flat production indicates an active
Phase 1: 100 mbopd, 50 mmcfpd 5 | constraint in the system, and results
Phase 2: 200 mbopd, 100 mmfpd _ 140 : in optimized curtailment of well o
= 1 -
T ! || production.
E 120 ! | g
- 100 .: .I The delay of production still
Aprdoiz | £ AN “‘i preserves the reserves of the wells. /‘
Clt—— & 80 LN : <
; H 7 Y -
Subsed Martigld 4 & P “ DI
] ] t \-\ \\
% 60 i ! - N
2 H ! b s
o it 1 -
40 = '_"-,.' 7_._:‘:;:‘.. ————T ]
Nov 20 Jan 2013 P e g i
204 4 ook Sgo 2015 ey T._L SV
k=200 e
Central Well A1 Central Well A2 5 i —v=d
2010 2015 2020 025 2030 2035
Use of anchar point resources restricts
drilling of wells from occurring
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Working interest economic indicators for the
production sharing contract show the viability of the
development plan

India PSC Terms Economic Indicators
Demo - Offshore Drilling & Construction
Profit Petroleum (PP)
Bottom Range (=) Top Range (=)
Cost Petroleum
($15) ($15) Contractor %
Max Cost Recoveryiyr (%) 100.00
0.0 1.0 s0.00 Risk Setting: Base WI Type: Wi
Carryforward Allowed (%) 100.0 1.0 15 50.00
- ] 15 20 000 Before Tax
Combine OiliGas Cost Pools ' ' : BT NPV @ 0% 4.317.97 mms$ BT NPV @10% 1.823.54 mms$
2.0 25 £0.00 Capital @ 0% 1,774.47 mm$ Capital @ 10% 1,334.86 mm$
Exploration Phase Company WI: (%) | 100.0 2.5 3.0 20.00 DPl @ 0% 243 505 DPI @ 10% 1.37 5/%
ROR 4500 % ROR 4500 %
Development Phase Company WI: (%) | 50.0 3.0 35 20.00 Payout 54.79 mo Payout 54.79 mo
3.5 10.00
After Tax
Royalties il (%) Gas (%) AT NPV @0% 3,656.38 mm3b AT NPV@10% 1.561.12 mm%
Offshore 10.00 10.00 Capital @0% 1.774.47 mm3 Capital @10% 1.334.86 mm$
DPl @0% 2.06 B/% DPl @ 10% 1.17 5/%
Offshore (=400 m depth) £.00 5.00 First 7 years from Commercial Production Date ROR 41.83 % ROR 41.83 %
10.00 10.00 After 7 years from Commercial Production Date ~ F2y0ut 56.08 mo Payout 56.08 mo
Onshore 1250 10.00 Reserves
Royalty Type Onshore - Wi Met
Qil 19571 mmbbl oil 171.25 mmbbl
Raw Gas 97.86 bcf Raw Gas 88.07 bef
TaxRates Flow Gas 97.86 bef Flow Gas 88.07 bef
Standard Tax Rate (%} 4182 MAT Tax Rate (%} 7.84 Sales Gas 97.86 bcf Sales Gas 88.07 bef
MGL 0.00 mmbbl MNGL 0.00 mmbbl
Tax Surcharge (%) | 250 Cess Rate (%) | 200 Sulfur 0.00 Mton(us) Sulfur 0.00 Mton(us)
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Change Drilling Program to be “Drill to Fill”

e Drill to fill monitors volumes through a network node
a controls drilling program well start dates.

Page 1 of 2 o0 | 2o | ez | amz | ted Duration Finish Rig Mame (s Reserves
HEP Crilling Program o1/0/z2010 147 Days 05/27/2010
Bl Drillto Fill - Gas Sales 0572872010 3172 Days 0200172018 166,578 4 mmet
Pac A Well-001 (Driling) r,,, 05/28/2010 25 Days O6/2172010 Precision Rig & | 2,333 6 mmcf
Pad A Well-002 (Driling) | 06/22/2010 25 Days O7HEZ010 Precision Fig & | 2,331.7 mmci
Pacl & wWell-003 (Drilling) I o7A72010 25 Days 05/10/2010 Precigion Rig & 2,328.7 mmcf
Pad & wWell-004 (Driling) I os/172010 25 Days 090472010 Precizion Rig &  (2,327.7 mmcf
Pad A Well-005 (Driling) I 0910572010 25 Days 0972972010 Precision Rig & | 2,325 6 mmci
Pad B Well-001 (Driling) | 09502010 Days 10/2472010 Precision Fig & | 2,323.4 mmci
Pad B Well-002 (Driling) | 4 Drilling Program 11182010 Precision Fig & | 2,321.2 mmet
Pad B \Well-003 (Crilling) I Slowed as FaCiI Ity 1213200 Precision Rig & |2,319.0 mmef
Pad B Well-004 (Driling) R . 0110712011 Fresison R & | Eijl Facility Task: Drill 4o Fill - Gas Sales delete
Pacl C Well-001 (Driling) \ eaches Capacity 247201 Frecision Fig B I
Pad B Well-005 (Driling) ™ s 0200172011 Precision Rig A
Pad © Well-002 (Driling) I o1/25/2011 24 Days o2M 72011 Precision Rig B Name : Crill to Fill - Gas Sale:
Pact C Well-003 (Drilling) [T 04101 /2011 24 Days 04/24/2011 Precision Rig &
Pact C Wiell-004 (Driling) | 0410112011 24 Days 047242011 Precision Rig B Iz Active Start Trigger Function: fin
Pad < Well-005 (Drilling) I o7/0172011 24 Days 0772472011 Precision Rig & R
Fea D Wiel-001 (Drling) | 7 A 24 Days OB 01 Frecision Fig & Start Date (mm/ddiyyyy):. 01/01/2010 B
Pad D Well-002 (Driling) | 08182011 24 Days 09A0/2011 Precision Rig A& Timeline Color - Crimson -
Pad D Well-003 (Driling) | 1101 /2011 24 Days 1172472011 Precision Rig A '
Pad D WWell-004 (Drilling) | 112572011 24 Days 12M8/2011 Precision Rig & SE|ECT ASSEt @ Use Production Potential @ Use Actual Production
Pad D Well-005 (Driling) 1211972011 24 Days 1202 Precision Rig A& Node - -
Pacl EWell-001 (Driling) I 04101 /2012 25 Days 0472572012 Precision Rig B Gas Sales -
Pad & iel-001 (Driling) I 040172012 24 Days 0472472012 Precision Rig & - } ) . - A
Poact G Wiell-002 (Driling) | 042502012 24 Days 05MB2012 Precision Rig & Facility Capacity Trigger (%) : 85.0 fn Set tf.'l qager
Padl G Wel-003 (Driling) I ORI 2012 24 Days 05/24/2012 Precision Rig & Maximum Refil Target (%) - 105.0 i paol nts
Pad G Well-004 (Driling) | 08/25/2012 24 Days 09A 7202 Precision Rig A&
Pad G Well-005 (Driling) | 120172012 24 Days 1272472012 Precision Rig A Faciity Triggers Based On all Products
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Results — New program avoids over capacity

Ullage Graph - Gas
as Sales(Gross)
Project: Demo - Shale Gas Davelopment Pacing Scenario: Drilling Solution

140,000

150,000 C Original Drilling Schedule )
120,000 \//\

110,000 / \\ -
100,000 / AN Maximum Deliverability I

g 90,000 / \ in a Specific Period
€ 50,000 D e~

2 70000 e =

% o /

2

& 60,000 /

5

T 50,000

J

o

40,000 ‘f/ \
30,000 S
/ R

2000014 Ullage Graph - Gas
10,000 as Sales(Gross)
Project: Demo - Shale Gas Davalopment Pacing Scenario: Drill to Fill
. 60,000 - -
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 55000 l 95% start trigger 105% stop trigger \‘l
— - Inflow Potential —— - Actual Production ' A
50,000 i

— - Outflow Potential -L_ - Constraint Rate

RIAY j\nnh_vla&hxnn o
45,000 / \A4 \(\\’VV/VVVV v VV‘V\A

| N N

Drill to Fill Controls the Drilling

35,000 With Drill to Fill,
30,000 Excess Capacity can be

Schedule while honoring all resource

Eliminated or Reduced

Production Rate (bblid , mcfid)

i ' o Based on Control Setti
rUIES, |nC|Ud|ng: 70000 I (Based on Control Settings)
* Access Restrictions o

* Rig Availability Timing 5000

. . 0
° Frac T|m|ng 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
— - Inflow Potential — - Actual Production
° Gathenng System Construct|on — - Outflow Potential -&_ - Constraint Rate
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Results — Drill to Fill program can be Tuned

Ullage Graph - Gas

as Sales(Gross)

Socenario: Drill to Fill

50,000 Froiect: Demo - Shale Gas Development Pacing
55,000 hsl\hn.\h\.hh.,\
50,000 J\J\J J\I\J W \/\

7 "

45,000
40,000 /
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Deliverability

N

5
T
E 35,000
g 30,000 ’
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: |
15,000 -
10,000
5,000 Ullage Graph - Gas
as Sales(Gross)
0 60,000 Project: Demo - Shale Gas Development Pacing Scenaria: Drill ta Fill
2010 2011 2012 2013 2014 ?I%LS 2016 2017 2018 2019 '
— - Inflow Potential — - Actual Production 5000
— - Outflow Potential & - Constraint Rate 50,000 " sl k\ I
45,000 MVJ\\(M \/\/\!\ !\‘ \ \ \‘N \N \/\
. . . . s 40,000 / ~ \
* Drill to Fill can be tuned to eliminate |f ., Avoid Excess
. . s [ L Deliverability
All Over capacity, or under capacity  |: (]
© 25,000
§
as needed j ool |
o
15,000 9|
10,000
5,000
20010 2011 2012 2013 2014 %('J“L5 2016 2017 2018 2019

= = Inflow Potential
— - Qutflow Potential

= = Actual Production
-£_ - Constraint Rate
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