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January 13, 2004 

 
MEMORANDUM 
 
TO: Council Members 
 
FROM: Michael Schilmoeller 
 
SUBJECT: Fifth Power Plan -- Briefing on Decision Making Under Uncertainty 
 

 
The Council’s is required to periodically produce a regional conservation and electric power 
plan.  The plan is to incorporate a 20-year demand forecast and a forecast of the resources 
needed to meet satisfy that demand.    From the Council’s first plan it has been recognized that 
the plan must cope with uncertainty and the risks that uncertainty implies.  This plan is no 
different and, in fact, must cope with additional uncertainties beyond those addressed in earlier 
plans.   
 
The enclosed presentation is the first of several presentations I will be making to the Council on 
choosing the resources that will comprise the power plan.  Decision-making under uncertainty is 
central to our analysis of regional resource requirements. 
 
This presentation is for background and information purposes only.  I will not be asking the 
Council to make any decisions.  My objective is to start the process of communicating staff’s 
approach to the plan and solicit any questions or advise the Council may offer. 
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Applying the Principles

Risk = average of
costs> 90% threshold

The distribution of outcomes The distribution of outcomes 
helps us estimate their helps us estimate their 
likelihood, from which we can likelihood, from which we can 
determine average cost and risk determine average cost and risk 
for for that particular planthat particular plan
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Power Cost (¢/kWh)->
Applying the Principles

Given one Given one alternative planalternative plan, , 
we can estimate its cost and we can estimate its cost and 
risk.  By exploring many risk.  By exploring many 
plans, we develop a basis for plans, we develop a basis for 
understanding the tradeunderstanding the trade--off off 
between cost and risk.between cost and risk.
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Sources of Risk Mitigation: Sources of Risk Mitigation: 
HedgingHedging

Committing to conservation in lieu of Committing to conservation in lieu of 
resources with fuel price uncertaintyresources with fuel price uncertainty
Entering fixedEntering fixed--price contracts for sale or price contracts for sale or 
purchasepurchase
Entering fixedEntering fixed--price contracts for fuel price price contracts for fuel price 
or sourceor source
Building generation capacity, as opposed to Building generation capacity, as opposed to 
relying on the market to cover relying on the market to cover 
contingenciescontingencies

Applying the Principles
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Sources of Risk Mitigation: Sources of Risk Mitigation: 
Operating FlexibilityOperating Flexibility

ShortShort--term flexibility afforded by term flexibility afforded by notnot
running a combustion turbinerunning a combustion turbine
Tolling agreements (the right to exchange Tolling agreements (the right to exchange 
natural gas for electricity)natural gas for electricity)
The option to cancel a contract, probably The option to cancel a contract, probably 
incurring a penaltyincurring a penalty
The option an industrial customer has to put The option an industrial customer has to put 
load back on a providerload back on a provider
Discretionary conservation programsDiscretionary conservation programs

Applying the Principles
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Sources of Risk Mitigation: Sources of Risk Mitigation: 
Planning FlexibilityPlanning Flexibility

Modularity (small size)Modularity (small size)
–– Reduces fixedReduces fixed--cost riskcost risk
–– Can more exactly match requirementsCan more exactly match requirements

Short LeadShort Lead--TimeTime
–– Can respond rapidly to opportunities or requirementsCan respond rapidly to opportunities or requirements

CostCost--effective Deferraleffective Deferral
–– Usually available for only a limited timeUsually available for only a limited time

CostCost--effective Cancellationeffective Cancellation
–– e.g., high salvage value or small capital commitmente.g., high salvage value or small capital commitment

Applying the Principles
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Flexibility Has ValueFlexibility Has Value

Flexibility was explicitly valued in the 1991 Flexibility was explicitly valued in the 1991 
Plan with the ISAAC modelPlan with the ISAAC model
The value of flexibility played a key role in The value of flexibility played a key role in 
the 2000the 2000--2001 as we saw load management 2001 as we saw load management 
and conservation respond to circumstances and conservation respond to circumstances 
much faster and more effectively than much faster and more effectively than 
conventional thermal supplyconventional thermal supply--side resources.  side resources.  
Generally, load exchange programs make Generally, load exchange programs make 
this capacity a “reversible” resource.this capacity a “reversible” resource.

Applying the Principles
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An Approach To Answering An Approach To Answering 
Difficult QuestionsDifficult Questions

How much resource does the region need How much resource does the region need 
relative to its requirements?relative to its requirements?
What is resource diversity?What is resource diversity?
How do we evaluate whether the region has How do we evaluate whether the region has 
adequate resource diversity?adequate resource diversity?
How do we create incentive for new How do we create incentive for new 
generation or other actions that will reduce generation or other actions that will reduce 
the likelihood of another energy crisis?the likelihood of another energy crisis?

Applying the Principles
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OverviewOverview
The general problem of decisionThe general problem of decision--making making 
under uncertaintyunder uncertainty
How we apply decisionHow we apply decision--making principles to making principles to 
the problem of power system planningthe problem of power system planning

What kind of information does What kind of information does 
the Council need in order to the Council need in order to 
choose a power plan?choose a power plan?
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RecommendationsRecommendations

More great presentations like this one!More great presentations like this one!

What does the Council need?
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RecommendationsRecommendations
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RecommendationsRecommendations

Insights intoInsights into
–– What a plan costsWhat a plan costs
–– How we expect it to performHow we expect it to perform
–– What the risks areWhat the risks are

»» How does the plan perform under specific futures?How does the plan perform under specific futures?
»» What are the chances we may see these futures?What are the chances we may see these futures?

What does the Council need?
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Candidate PlanCandidate Plan

What does the Council need?



slide 35

Candidate PlanCandidate Plan

What does the Council need?
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ConclusionsConclusions
We make decisions under uncertainty every day.  We make decisions under uncertainty every day.  
Many of the principles for evaluating resource Many of the principles for evaluating resource 
plans are the same.plans are the same.
We seek input on what the Council needs to know We seek input on what the Council needs to know 
about resource planning decision.about resource planning decision.
–– Staff is preparing information on the costs and risks of Staff is preparing information on the costs and risks of 

specific resource plansspecific resource plans
–– Staff intends to explain the risk management Staff intends to explain the risk management 

advantages of the proposed candidate plan in terms of advantages of the proposed candidate plan in terms of 
the plan’s ability to accommodate specific futuresthe plan’s ability to accommodate specific futures
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EndEnd


