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How do we recognize a successful
versus an unsuccessful project?

• How much of the project’s life cycle 
should be included?
– Concept/Exploration/Development/ 

Design/Procurement/Construction/ 
Startup/Operation/D&D

• Does the definition vary depending 
on one’s perspective?

• Definitions from a Rand Corp. study 
for the DOE
– Cost and Schedule growth
– Performance shortfall
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Project Portfolio Profile
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Project Characteristics

• Temporary & unique
• Developed in steps through progressive 

elaboration (this is NOT scope creep!)
• Project steps or phases have completed, 

reviewed, and approved deliverables
• Deliverables reduce project risks to the 

extent that will justify moving to the next 
step or phase
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Progressive Elaboration
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Studies of Project Performance, 1/2

• DOE studies:  project outcomes directly 
related to known causal factors

– Cost Growth and Performance Shortfalls in 
Pioneer Process Plants (1981) Rand

• Degree of Project Definition, New Technology, 
Project’s Complexity, Solid Materials Involved

– Project Performance Study (1993) IPA
• Quality and Level of Project Definition, Project 

Management Approach, Contracting Strategy
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Studies of Project Performance, 2/2

• GAO studies:
– Improve Management of MSAs (1996)

• Changing mission, incremental funding, flawed 
incentives system, inadequate oversight

• NAS evaluations:
– Improving Project Management in the Department 

of Energy (1999)

• level of project definition major determinant of  cost 
growth

• complex projects worse than routine projects
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Importance of Project Definition

• Preventing rework & avoiding costs
• Skill mix, experience & staffing levels 

change throughout the project life cycle
• Configures project for managing erratic 

funding and project risks
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Assure the Project Definition

• Mature the project in phases and verify 
the maturity criteria are met

• Follow the pattern-of-work of past 
successes while avoiding the failures

• Search for, evaluate, and mitigate Risk
• Use mathematical models of the project 

to explore the project response
• Implement a QA program with an 

Independent Project Review
• Change control
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Avoid Rework

• Continue developing the project definition 
until maturity criteria are met

• Continue developing and exercising 
mathematical & physical models  
(piloting, R&D, mock-ups, etc.) of the 
project to explore the project’s response

• Constant Intellectual Curiosity & Rigor
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Plant Performance Variables

•NEWSTEPS—number of process steps which are
new in commercial use

•WASTE—an index, 1 to 5, of difficulty with waste
handling. Affected by regulations.

•SOLIDS—either 0 or 1.
0 = no solids handling, 1 =  solids handled

•PROJECT DEFINITION—a rating, 2 to 8, of the level
of engineering detail and inclusion of site
specific data in the cost estimate
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Plant Cost Variables, 1/2

•COMPLEXITY—the number continuously linked
process steps or units in the plant

•PCTNEW—the percent of estimated capital costs
incorporating new technology (NEWSTEPS)

•BALANCE EQUATIONS—percentage of heat and
mass balance equations based on data
from existing or prior commercial plants
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Plant Cost Variables, 2/2

•IMPURITIES—an assessment, 1 to 5, of the difficulties
with process stream impurities encountered
during process development

•PROCESS DEVELOPMENT—either 0 or 1
0 = process well understood
1 = significant R&D issues remain

•INCLUSIVENESS—a percentage value representing
the completeness of the estimate
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Project Phasing
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Factors that Define a Phase

• Natural divisions in the work 
– Bench, pilot, production scale

• One phase justifies the next
• Tax definitions—expense vs. capital
• Accounting definitions—startup vs. operations
• Experience of Proven successful divisions—

design definition vs. detail design
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Measures of Maturity

• Scoping Phase
– Project scope, proposed location infrastructure 

requirements, labor requirements, impediments 
identified, 1% engineering, 30-40% contingency

• Pre-conceptual Phase
– Prelim schedule, 6% engr, 20-30% contingency

• Conceptual Phase
– 13% engr, 25% E&M quotes, 10-20% contingency

• Project Control Phase
– 29%engr, 50% E&M quotes, 5-10% contingency

• Definitive Phase
– 62% engr, 90% E&M quotes, 5% contingency



12/4/2006 17



12/4/2006 18

Project Manpower & Lifecycle
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Cost & Manpower Distributions
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Risk Identification 
Tools and Techniques, 1/3

• “There is no substitute for experience”
– Experience with the item—know the risk
– Be from Missouri—show me, be pessimistic
– Obtain alternate opinions
– Insist on written assessments, quantitative preferred

• Seek out corroborating evidence
– Has it been done before
– How close is the analogy
– Personal interviews

• Make certain project activities do not increase ris k
– Rushed, understaffed, or underfunded activities will increase risk

• Do not ignore non-technical items
– cash flow, markets, finance, politics, et cetera
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Risk Identification 
Tools and Techniques, 2/3

• Early project stages
– group techniques, lab-scale tests, pilot tests, 

statistical design & analysis, models of past projects

• Later project stages
– Prototyping, mathematical modeling

• Aids thinking
• Forces precision
• Uncovers mistakes & oversights
• Quantifies requirements
• Structured testing of information
• Removes uncertainty of an alternative action
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Quantitative Risk Analysis
Tools and Techniques, 3/3

• Factorial Analysis or Design of Experiments
• Simultaneous, controlled changing of variables
• Measures variable main effects and  variable 

interaction effects
• Optimization searches
• Determine operating window configuration
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