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Energy Plants are Complex and Sophisticated
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Warnings: only qualitative or semi-quantitative risk assessments 
are not sufficient for complex energy projects & operations !
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Measurement Philosophy
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- Operation Philosophy
“Flexible” annual budgeting

- Project Philosophy
“Fixed” budget & duration 

Definition of “Project” - the investment by an organization to achieve an 
objective within a programmed time that returns added value to the 
business activity of the organization.

Kelly, et al 2004

KEY WORDS: Investment (cost) Time (schedule)
COMMONALITY: Quantitatively Measurable



Quantified Project Cost Overruns
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… many major / mega projects cost overruns were due to unrealistic cost estimates …

Flyvbjerc et al, 2003, Cambridge University, UK

But, how about rigorous risk assessment ??



Emergence of Risk Management
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In a recent survey, 6 of the 10 factors
that were found to be significant for
project success (in terms of time, cost &

scope) were related to the adequacy of
the risk management practices 

employed!

David Greenwood, Professor
Northumbria University

Newcastle-upon-Tyne, 
United Kingdom



Risks and Decisions – Strong Correlation
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Based on 100 Questionnaires Survey by John G. Zhao year 2007



Decisions to Approve Mega Projects – Oil Price
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Profit hungry oil companies accelerate their capital projects to generate
revenue when oil prices are high; they often suspend, defer or stop projects

when oil prices fall.  Only those sensible ones with risk minds eventually win.



Even Strategic Decisions Not by Quantified Risk Assessment
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Few organizations care to attempt the rigorous risk analyses in 
approving AFE for mega projects, instead, a throw-in amount of
contingency is used as “cover-all” for all potential decision risks.

Story:  a $24B NASA project – $8B of Budget was “Contingency”



The Enchanted Stories of Contingency

- Brave project managers don’t need contingency, estimates are fat;
- We hide & bury contingency in estimate details fearing to loose it;
- Contingencies belong to Senior VP, we projects have no controls;
- Contingency is a bag of slush fund that nobody knows the details;
- We use contingency to cover overruns, first come first serve basis;
- A few of us talked about and came up with a 10% contingency !
- What do you mean we can not advance contingency? PM says OK;
- Contingency draw-down follows cashflow, not execution schedule;  
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Cost/Schedule

Risk Taxonomy and Application 
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Project Manager’s
RISK REGISTER

Project Controls’
CONTINGERNCY

Project Executive’s
DECISIONTREE



Project Management Perspective – Qualitative Risk
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- A risk Log / Register is generated through risk identification process;
- A typical Risk Matrix is established to rank risks’ severity (P x C);
- Risk response action plans are produced to deal with high risks; 

- Lack of serious numerical and analytical measurements in P & C;
- Ambiguous and vague comparison between risks for their ranking;
- Top 10 risks are largely subjective “President’s Choice” w/o calculus;



A close Look at Qualitative Risk Register
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Most traditional Risk Registers, being operations or projects,
stop at ranking the risk levels at the best.  

Because the monetary impacts are not estimated and often 
Omitted, the cost and benefit analysis can not be properly
Performed, hence the risk response actions and monitoring
Become only Qualitative Paper Exercise. 



Only Manage the most Severe Risks
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Without numbers, risks are just gut feels.

“Against the Gods”, 1996 Peter Bernstein

Use Pareto’s Law (80 / 20 rule) to manage massive risk
Items and their response actions (spend money effectively):

Traditionally,

- Top risks subjectively selected by managers or superiors;
- Chosen top risks may not have quantified risk impacts;
- Unknown if risk response action costs are reasonable;
- Even semi-ranked top risks (PxC) lack of true “estimate”;
- Top risks selected may not have regression or correlation;
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Bettered Project Risk Register – Discrete Monte Carlo Simulation

Contingency
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Project Contingency based on bettered Risk Register

Probability associated (risk tolerance level) Project Contingency
- Not to cover ALL risks identified in the Project Risk Register;
- Not necessarily the statistical mean value as contingency (too easy);
- Not to include only risks with >50% chance of occurrence;
- BUT, select the Probability aligned with company risk tolerability.
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Top Risks based on Sensitivity Analysis – Tornado Chart

Scientific Selection:

- Monte Carlo simulation;
- Systematic & Consistent;
- Serious “thinking” on P;
- Numerical estimate on C;
- Respond to risk Tolerance;
- Considering Co-efficiency;
- Removing subjective bias;
- Statistical level Ranking;  

Dynamic Iteration:

- Periodical risk reviews;
- Frequent simulation (6 mth);
- Update existing Accept new;
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Top 10 Risks Deserve All “Contingency” ?

Cautions:

- Project Register based Contingency is only used as “supplementary”;
- Contingency amount for each risk item (Top 10) is not “true” risk value;
- The contingency amount can not be used as main project cost contingency;
- Register contingency draw-down plan / curve can not be effectively plotted;
- The Risk register contingency shall not duplicate cost risk analysis result;
- It is suggested the risk register “contingency” be included in ETC/Base;
- Don’t use Risk Register for Schedule and Cost Risk Analyses twice;



Business 
Case Study

- Risk Adjusted NPV
- Decision Tree

- Force Field Analysis
- “PEST” Risk Identity 

Project Execution Phase

Scoping:
-- Risk Workshop
-- Qualitative Risk
-- Risk Response

Engineering:
-- Risk Simulation

-- Risk Inputs
-- Risk Drivers

Constructing:
-- Risk Monitoring
-- Cost Simulation
-- Schedule Risk

C&SU and Operations

Commission:
-- Inhere MC Risk
-- Start-up Risk
-- Risks to O&M

Operating:
-- Risk Record

-- Reliability Eng.
-- R&R Decisions

Refining

Marketing

-- Sales Risk
-- Credit Risk

-- Hedging Risk 

Business Process Mapping in Oil Industry 
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Investments to High Manageable Risks
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Controllable Risks

Uncontrollable Risks
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Risk Analysis Model Building & Inputs – Continuous Monte Carlo
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*Excluding from the model the
rare prob. high impact risks



Risk Analysis Outputs – Project Contingency
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Correlations:

- Dependencies;
- Relationships;
- Logical connections;
- Strengths (co-eff.);

Project Contingency is derived from risk based histogram associated
With corporation’s risk tolerability level; Top project risks are obtained
From quantified sensitivity analysis based on risk profiles.



The Decision Tree methodology using P & C concepts but focus on
Cascading effects or strong cause-effect relationships for “decisions”. 

Decision Tree – Both Probability and Consequences  

John Zhao Copyright

Conditions of PrecisionTree:
You must have choices or
Options at each decision

Node.



The End Results of Project Risk Analyses    
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Final Conclusion …
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Almost by definition, the future is uncertain. 
We can reduce that uncertainty to some extent

but never remove it completely.

Jonathan Ashley-Smith, Professor

- How much money and time do we want to invest to 
reduce the risk / uncertainty? 

- How much is enough to keep it as contingency fund?
- To what extent do we stop risk reduction efforts?
- How much can we tolerate risks? 
- Does traditional “higher risk higher reward” hold true?

We will never agree to the answers to above questions !



Questions and Answers !

Contact info: 
(403) 718 8741
jzha@statoilhydro.com
Alberta, Canada
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THANK YOU !
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