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BIO of David Hulett

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

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

ÅHe has consulted and trained in project risk analysis, 
particularly quantitative schedule and cost risk analysis, 
as well as in scheduling, since 1990

ÅHis clients are commercial and government agencies in 
North America, South America, Asia and Europe

Å{ƻƳŜǘƘƛƴƎ ¸ƻǳ 5ƻƴΩǘ Yƴƻǿ !ōƻǳǘ IƛƳΥ IŜ ƭƻǾŜǎ ŎƘƻǊŀƭ 
and barbershop singing
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BIO of Waylon Whitehead

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

ÅExperience divided between onshore and offshore, and 
with EPC and owner organizations

ÅHe consults and trains internally with ConocoPhillips in 
scheduling and project risk analysis

ÅHis clients are commercial and government agencies in 
North America, South America, Asia and Europe

Å{ƻƳŜǘƘƛƴƎ ¸ƻǳ 5ƻƴΩǘ Yƴƻǿ !ōƻǳǘ IƛƳΥ /ƻƳǇŀǊŜŘ ǘƻ 
Hulett, pretty much everything!
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INTRODUCTION
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The Challenge to Monte Carlo Simulation

ÅSome within AACE have noted a supposed inability of 
Monte Carlo simulation (MCS) methods to represent 
systemic risks to project cost and schedule

ÅThe claim is that the bottom-up approach of data 
collection in MCS-based analyses does not incorporate 
systemic risks

ÅThis failing would be problematic given the large 
overruns in schedule and cost that can occur on mega-
projects partially as a result of these risks 
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Response: that MCS can Incorporate Systemic 
Risk

ÅSystemic risks relate to the overarching issues such as:
ïLevel of new technology
ïDegree of project definition
ïProject complexity
ïProject size
ïhǊƎŀƴƛȊŀǘƛƻƴΩǎ ability to manage large projects

ÅSystemic 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

ÅThis 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

ÅWe present a method of combining:
ïTypical Monte Carlo Simulation methods

ïRepresenting uncertainty and project-specific risks 

ïIncluding systemic risks

ïUsing the Risk Drivers Methodology 

ÅWe demonstrate the superiority of that approach for 
enabling effective mitigation

ÅThe method requires:
ïUse of a rich database of project results on comparable 

projects

ïAssessment of the likelihood that the systemic risks will 
apply to the project being analyzed
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RECENT DISCUSSIONS 
ABOUT SYSTEMIC RISK
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Project Cost Estimating and Reality

ÅJohn Hollmann has shown that project results from 
experience tend to be more pessimistic than estimates 
and risk assessments going in to the project [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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ÅOgilvie et. al., using the large database of process plant 
construction of Independent Project Analysis (IPA) have 
shown the same trends of overruns of cost compared to 
going-in estimates [2, also referenced in [1]]

There seems to be a serious 

chance of overrunning by 

50% to 80% shown by the 

bi-modal distribution of 

actual results
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APPROACH TO SCHEDULE RISK ANALYSIS 
USING MONTE CARLO SIMULATION
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Components of the MCS Analysis

ÅVariation of project results compared to project plans 
generally include:
ïUncertainty, including inherent variation, estimating 

error and estimating bias

ïProject-specific risks

ïSystemic risks

ÅThis paper shows how these three types of risks are 
handled in a MCS approach to project schedule risk 
analysis

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

Offshore Gas Production Platform Construction Project

40 months duration, $1.7 billion 

Schedule Driven Project
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Add components of Risk - Uncertainty

Å¦ƴŎŜǊǘŀƛƴǘȅ ƛǎ ŀƪƛƴ ǘƻ άŎƻƳƳƻƴ ŎŀǳǎŜέ variation in the 
six sigma management 

ÅάCommon cause variability is a source 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 
ǇǊƻŎŜǎǎΩǎ ǇƻǘŜƴǘƛŀƭΣ ƻǊ how well the process can perform 
when special cause variation is removed. ... Common 
cause variation is also called random variation, noise, 
non-controllable variation, within-group variation, or 
inherent variationΦέ ώ4]
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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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