Managing Mega Projects

Wed 6t July, Martin Urquhart - Project Director
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Overview
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Managing Mega-projects: Addressing the Industry Challenge

~80% of E&P Mega-projects fail in cost,
schedule and production dimensions

Failure Criteria are High:
+25% on Cost or

+25% on Schedule or

Major Production Issues 2yrs post start-up

Mostly in a combination of 2 or more!
Root Causes Identified:

Lack of Front End Loading (FEL)

Schedule Aggressiveness

Director Turnover/Team Integration
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Gated Process Driving Front End Loading in Assess/Select =

ultimately concept selection

N

- Stand- Alone or Tie-back
- Maximum Well Rate

- CPF sizing basis

- WHP Platform Location

Project value

A Manage/identify upside Manage downside risk
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execution
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execution
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Stage 2
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Close out
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IP (Investment Proposal)
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Contracting Strategy FEL Objectives in Define
ok verhcaton - 150 change meorporated T T Seect

. Strategy: System Confirming and sizing the major equipment, developing the
Maersk Oll prefe rred - Lul | lp sum E PC Increasing SF S platform equipment ists, producing initial layout drawings, vender
engagement and long lead equipment tender packs

Definition

EPC
1 1 Reduci T Initial platform P&ID d, d tions d
EPC Premium/Contractor Risk must be balanced | [t " e aptmsaton of sroces an: FAZOP carned ot
Lump Sum EPC Layout/ Development of structural design, pipe routings worked, 3D model

Fu | | FE E D a m i n i m u m req u i re m e nt Risk mr2 —) S:truct_urfa} worked in greater detail to allow revised weight estimates

Also, vendor clarifications and equipment selection to support LLIs
\ 4 1 i Early

Cost ‘rule of thumb’ - 1-3% of Overall Project Negotadon =SCTSI S  Sluctual steel design work, PAID development and

Cost Contract FEED and EDD completed

Schedule for a Mega Project FEED 1-2yrs i ontns [l

Progress to date
Primary Steel design completed and steel order placed. Secondary

SChedu Ie/QuaI ity riSkS mitigated by pu rChase Of StSet;Iu[c):;rlzln steel design progressing and approaching AFC.
21 Long Leads worth ~$250MM — Dersepment fpefatirs fr st e oo,

Procurement now on order.
Detailed Detailed d HAZOP kicked off in Jan 16 and leted by April 16.
FE E D focu S Ied by Contra Ctor Feed baCk Design K:;a‘aessur;:‘cgenactlwty m“t:ieial\gd gesw?ﬂ nuarvwajg??ﬂpdﬁtges v e
HAZOP

Development of structural design, pipe routings worked, 3D model

C t t C t' 't d H b | b t t t' | 60% complete 3D Model worked to allow accurate isometrics, weight reporting etc. 60% model
O n ra C 0 r O n I n u I y eS| ra e u n O esse n Ia 100% by Dec 16 Development review ongoing, reflects approximately 80 to 90% of weight modelled.

Drawings issued for construction (AFC) from February 16 through to

. end of detailed design. Includes P&ID’s, structural drawings and

AFC Drawings details, isometrics, single line diagrams etc. This feeds the fabrication

and construction at the yard

90% of Primary Steel ordered 13 weeks after sl ongong

P&ID's from 3Q

1111l

Contract award —— N
Ongoing and will Package Support the progress of equipment procurement, design and fabrication
complete Dec o to ensure quality and compliance of delivered packages
16/1Q 17
L. Detailed 90% model review will be carried outin December 16 and this will be
Completion in Jan Design Close part of the final detailed design activities. Follow on engineering on site
2017 ?)ut will continue through 2017
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Results and Evidence

EPCS/Te
. 70,000 -
Costs between ITT1 and ITT2 fell considerably oo |
Up to ¢ 35% reduction 50,000 -
40,000 4 m Data Est,
Simply benefiting from market timing/deflation? 30,000 - -:lwt
20,000 - -
1yr after Oil Price UCCI dropped 15 % (2009) 10000 | ros
Fell further 3% to 18% (2010) e
Culzean tendered in ‘15% Window’ Forecast
Any reduction beyond deflation is Premium reduction | ... e e -opides (opecedweghs)

Least Risk Averse Tenderer = 35-15% = 20%
% = Difference between ‘lite’/full FEED EPC Premium

FEED ‘lite’ statistically proven root cause of E&P failures
Weight = Cost
Topsides weights stable 9months into detailed design

Expected Weight (1
2
g

Good For Culzean - Good for Supply Chain Partners

62 fSepl B3 (0t1y 84 {Decld) BS (Feb1S) G Apc1Sl 67 {hm1S) 09 (buglS 9 anl6) 810 (Feb16) B1 (Marlf) BIZ (Aprlf) 813 (May16)
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Schedule Aggressiveness — Speed Kills

- What is the problem?
- Project plans and budgets are often created using an ‘everything goes right’ mentality

- Options are discouraged to meet time and cost pressures
- 1st Oil dates already communicated to key stakeholders ‘schedule driven’ project
- PM bias to deliver

- Project teams usually do not have a shared understanding of the dependency between
their activities and the rest of the project

- The impact of individual activities on an overall project is often counter-intuitive
- Schedule Analysis complicated by organizational and individual biases

- Lack of clarity and transparency: Detailed schedules and cost estimates are often only
understood by a small portion of the project team

- Plans made in isolation/silos, not integrated across full cross-functional business and
technical disciplines - PM Bias to ‘Ignore’ non technical functions & Stakeholders

- We want to be boxing not surfing......
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Schedule Aggressiveness — Data from IPA

| ~30% Cost Overrun
Incomplete Scoping ~40% Less Value

Schedule » Lower FEL »Take 30% Longer

' Resource Constraints :
Aggressiveness Most never achieve

Poor Integration 50% of Production
Promise
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Schedule Aggressiveness

Facilities Team - Deterministic Schedule

The Ask — I want a schedule you’d put your house on!
Project Services Team - Risked Probabilistic
Independent Benchmarking — IPA
Range Narrows with Contracts Awarded

Deterministic Plan is a P16 Outcomel!

Facilities Team Homeless!

Overall benchmarking Culzean P50 is not
Schedule Aggressive

Project took similar approach to cost estimate

Difference between P50 and P75 used to gauge
contingency request
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Culzean is not Schedule Aggressive :
Example: Select Gate Option Benchmarking not Sanction Data



Director Turnover/Team integration

Let’s Focus on Team Integration/Dynamics

Project Management Team
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Andy Lough

Jappe Nygaard
SubsurfaceManager

Stuart McAuley
Engineering Manager
(Singapore]

Brian Clark
roject Services Manage

Michael Jensen P
Operations Manager | i

Upstream E&P is highly Functional even in a { 5=
Matrix Design |

Organization Design is Integration Critical

Decision Quality is Integration Critical 3 a

Meaningful, Reliable
Information

Are we likely to be
surprised because we
have overlooked critical
uncertainties?

Framing determines decisions to be made

Allocate decisions to cross functional teams

2
Clear Values
and Trade-offs

Decision

Drives integration and Integrated Solutions Quality

Hawve we balanced the values of
our key stakeholders? Have we
assessed the trade-offs and our
risk tolerance?

Creates competition between Decision Teams

Verify Decision quality as part of the decision

Creative, Doable
Alternatives

Do we have clear, creative,
realistic, and attractive
alternatives?

5
Correct
Reasoning

Have we used a well-
structured, logical method
of evaluating the
alternativies?

Are we working on the right
decision? Is our perspective
broad enough and insightful?

Appropriate Commitment

Frame

[ Have we involved key stakeholders in
the decision from the beginning,
building ownership and commitment
along the way?
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Director Turnover/Team integration

Create Dynamics to manage the 'Triple

COﬂStl‘a | ntl Project Management Team _ . !
Generate/Promote Healthy Tensions: | e [T
Engineering & Facilities = Quality & Schedule | P o
Engineering & Operations = Quality & Cost
Lack of Integration in Execute a real risk
Disparate Project teams, focused activities
(tvts 15 THe BARE | |H](womaT | (eomen =
el g g ir:‘;:*
N MY (FarL) |5 . .
o H o ) v | J Scope/Quality
B I g;
il s e
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