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BIO of David Hulett

A Dr. David Hulett, FAACE, is a frequent contributor to
AACE International conferences

A He is the principal author of two Recommended
Practices and lead articles in Cost Engineering

A He has consulted and trained in project risk analysis,
particularly quantitative schedule and cost risk analysi:
as well as in scheduling, since 1990

A His clients are commercial and government agencies i
North America, South America, Asia and Europe
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and barbershop singing
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BIO of Waylon Whitehead

A Waylon Whitehead has 15 years of experience on oil,
gas, and chemical projects greater than $2 BUSD in
value

A Experience divided between onshore and offshore, an
with EPC and owner organizations

A He consults and trains internally with ConocoPhillips ir
scheduling and project risk analysis

A His clients are commercial and government agencies i
North America, South America, Asia and Europe
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Hulett, pretty much everything!
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The Challenge to Monte Carlo Simulation

A Some within AACE have noted a supposedbility of

Monte Carlo simulation (MCS) methoc
systemic risks to project cost asdhedu

S to represent
e

A The claim is that theottom-up approac

N of data

collection INMCSbasedanalyses does not incorporate

systemiaisks

A This failing would beroblematic given the large
overruns in schedule and cost that can occur on mega
projects partially as a result of thesisks
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A Systemiaisksrelate to theoverarching issues such as®
| Levelof newtechnology
| Degreeof projectdefinition
I Project complexity
I Project size
i h NHI y A kbiliiy fo 2ngh8ge largerojects
A Systemic risks are viewed as different in principal from
project-specific risks that are identified during risk data

collection based on discussion with project team members
and other SMEs

A This presentation shows how Monte Carlo simulation
methods can incorporate systemic risks as well as
uncertainty and project specific risks for an inclusive
approach and result
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Purpose of the Presentation

A We present a methodf combining:
I Typical Monte Carlo Simulation methods
I Representinguncertainty and projectspecific risks
I Including systemic risks
I Usingthe Risk Drivers Methodology

A We demonstrate thesuperiority of that approach for
enabling effectivamitigation

A The method requires:

I Use of a rich database of project results on comparable
projects

I Assessment of the likelihood that the systemic risks will
apply to the project being analyzed

AACE International www.aacei.org 8



RECENT DISCUSSIONS
ABOUT SYSTEMIC RISK
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Project Cost Estimating and Reality

A John Hollmann has shown that project results from

Relative Frequency of Occurrence

S
[}

When an engineer says their estimate is +/-10%
they mean...IF nothing changes, no risk events
occur, and control is excellent. They say this
because they can’t control these things...but we
must estimate Reality

—As Estimated
—=Reality
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Percentage Cost Over/Under Estimate Including Contingency

Actual CPI Estimate Accuracy versus As Estimated; Large Projects

experience tend to be more pessimistic than estimates
and risk assessments going in to the

oroject [1]

There is more
Information about
cost overruns than
about schedule
OVerruns.

These are related,
of course

This Presentation
Is focused on
schedule overruns
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A Ogilvie et. al., using the large database of proce
construction of Independent Project Analysis (IPA) hay
shown the same trends of overruns of cost compared
goingin estimates [2, also referenced in [1]]

1 ' Ogilvie, et al,
Fig. 8, FEL 2

There seems to be a serious
chance of overrunning by
50% to 80% shown by the
bi-modal distribution of
actual results

A% -20% o' 200 40%  60% BO%  100% 120%  140%  180%

Figure 10—Tipping Point Model Versus Actual Growth
Outcomes
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Components of the MCS Analysis

A Variation of project results compared to project p s
generally include:

I Uncertainty, including inherent variation, estimating
error and estimating bias

I Projectspecific risks
I Systemic risks
A Thispaper shows how these three types of risks are

handled in a MCS approach to project schedule risk
analysis

A Arecent AACE International Recommended Practice
dealt at length with the general method of MCS analys
applied to critical path method (CPM) schedules. [3]
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Summary Schedule of a Megaproject

(@ ; 2015|2016 2017 2018 2019 2020
uID Task Start Date | End Date | Duration Cost k3 < ° ° coo®me O <«
Q4 Q1 Q2 Q3 Q4 Q1 Q2 1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 q
Gas Platform ¥ Offshore Gas Production Platfor)| 01/01/2016  04/04/2019 1,190 $1.717M Offshore Gas Production Platform
Gas Platform ¥ Milestones and Hammocks 01/01/2016' 04/04/2019 1,180 $400,000 Milestones and Hammocks
Al000 Project Start 01/01/2016 0 $0 Project Start
A1010 Project Sanction 07/18/2016 0 $0 (ﬁ Project Sanction
A1020 First Gas 04/04/2019 0 $0 ‘i First Gas
A1030 Project Management Ham 01/01/2016 04/04/2019 1,190 $400,000 J+{ Project Management Hammock
Gas Platform ¥ Decision Making 04/10/2016! 07/18/2016 100 $8,000 ~ Decision Making
B1000 Approval Process 04/10/2016  07/18/2016 100 $8,000 X Approval Process
Gas Platform ¥ Engineering 01/01/2016| 11/30/2017 700 $256,000 Engineering
C950 FEED 07/19/2016| 02/03/2017 200 $80,000 X Feep
C1010 Detailed Engineering 02/04/2017| 11/30/2017 300 $160,000 ) X Detailed Engineering
C900 Concept Engineering 01/01/2016 04/09/2016 100 $16,000 D X Concept Engineering
Gas Platform ¥ Procurement 02/04/2017| 09/06/2018 580 $350,000 Lrement
D1000 Procurement of LLE 02/04/2017| 09/06/2018 580 $250,000 ocurement ¢f LLE
D1010 Procurement of Other Equ| 12/01/2017| 08/07/2018 250 $100,000 [ Progurement of Qther Equipment
Gas Platform ¥ Fabrication 12/01/2017 11/05/2018 34 $536,000 Fabrication
E1000 Fabricate Drilling Topsides 12/01/2017 06/18/2018 200 $80,000 O & rabricat¢ Orilling Topkides
E1010 Fabricate Drilling Jacket | 12/01/2017| 06/18/2018 200 $80,000 L X Fabricatt Drilling Jacket
E1020 Fabricate CPP Topsides 12/01/2017 09/26/2018 300 $240,000 L Z|Fabricate CHP Topsides
E1030 Fabricate CPP Jacket 12/01/2017 08/07/2018 250 $104,000 ':1 | ) abficate CPP Jagket
E1025 Install LLE Equipment 09/27/2018| 11/05/2018 40 $32,000 X Install LUE Equipment
Gas Platform ¥ Drilling 08/03/2018 11/10/2018 100 $80,000 Drilling
F1000 Drilling for First Gas Only | 08/03/2018 11/10/2018 100 $80,000 X Drilling for First Gas Only
Gas Platform ¥ Installation 06/19/2018 12/05/2018 170 $47,200 Installatign
G1000 Install Drilling Platform Ja| 06/19/2018 07/08/2018 20 $8,000 Install| Prilling Platfgrm Jacket
G1010 Install Drilling Topsides 07/09/2018| 08/02/2018 25 $13,600 X InstHll Drilling Topsides
G1020 Install CPP Jacket 08/08/2018| 08/27/2018 2 $9,600 ngtall CPP Jacket
G1030 Install CPP Topsides 11/06/2018 12/05/2018 30 $16,000 ‘% X Install| CPP Topsides
Gas Platform ¥ HUC 12/06/2018 04/04/2019 120 $40,000 HUC
H1000 Hook UP and Commission| 12/06/2018 04/04/2019 120 $40,000 — X Hook UP and Commissioning for First Gas

Offshore Gas Production Platform Construction Project

40 months duration, $1.7 billion
Schedule Driven Project
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Add components of RiskJncertainty

A" yOSNIUFAYyOE Aa Vahay”onmeu
SIX sigma management

A dCommon cause variability issaurce of variation
caused by unknown factors that result in a steady but
random distribution of output around the average of
the data Common cause variation is a measure of the
LINE OS & 4 Q& hawzavallShé firdcess can peribim
when special cause variation Is removedCommon
cause variation is also called random variation, noise,
non-controllable variationwithin-group variation, or
inherent variatiomb &]
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Specifying Uncertainty

Schedule Uncertainty range 90%, 105%, 130% applied to all activities

Uncertainty ranges can be applied to different types of activities as
reference ranges

Uncertainty can be correlated
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