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MEMORANDUM 
 
 
TO: Power Committee 
 
FROM: Michael Schilmoeller 
 
SUBJECT: Analysis Of The Enhanced Value Of Conservation For Addressing Risks 
 
 
A customary standard for the cost effectiveness of conservation is the market price for 
electricity.  The Fifth Power Plan, however, found that the cost effectiveness level for 
conservation could exceed the market price for electricity in low-risk resource plans.  That is, 
those plans that allowed above-market cost-effectiveness levels for conservation had greater 
value, which reduced the cost necessary to achieve a given level of economic risk.  Since 
publishing the Plan, various parties have expressed interest in what contributes to this enhanced 
value of conservation.  The question is of special significance to organizations like the Energy 
Trust of Oregon, which has adopted the Council’s approach and is advocating its use by the 
Oregon Public Utility Commission.  This presentation summarizes a study performed to answer 
that question.  No action or decision on the part of the Committee is necessary. 
 
The study finds that the enhanced value of conservation stems primarily from deferral of single-
cycle combustion turbines (SCCTs) that would otherwise perform the function of risk mitigation.  
There are also two other, smaller effects:  the benefit that reduced market prices have on system 
cost and the increase in costs due to acquisition of additional conservation.  These effects are 
roughly of the same magnitude and tend to offset each other. 
 
The presentation will provide background on the Council’s approach to risk and will explain the 
relative advantages of conservation over SCCTs in low-risk plans. 
 
 
 
________________________________________ 
 
q:\tm\council mtgs\mar 07\(p4-4) cons value.doc 
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Conservation Supply CurveConservation Supply Curve
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OverviewOverview

Average market price: $45/MWh
Average cost of discretionary 
conservation purchased at up to 
$5/MWh over market: $45/MWh
Average cost of lost opportunity 
conservation purchased at up to 
$10/MWh over market: $51/MWh
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The Effect of
Additional Conservation on the

Efficient Frontier
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cost effectiveness level is 
wholesale electricity price

cost effectiveness level is wholesale 
electricity price plus $10/MWh for lost 
opportunity conservation, $5/MWh for 
discretionary conservation
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OverviewOverview

Background on the Council’s 
approach to regional modeling and 
risk management
Analysis of enhanced value of 
conservation
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Background on the Background on the 
Efficient FrontierEfficient Frontier

Because we face uncertainty, we need to 
find “Plans” that perform well over wide 
range of possible “Futures”

Futures -- possible combinations of hydro 
conditions, loads, fuel prices, market 
prices, CO2 penalties and so on over 
planning period
Plans – types and amounts of resources 
and earliest “be prepared to start 
construction” dates (options)

Background
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……And a Bit More AbstractlyAnd a Bit More Abstractly……

Futures – circumstances over which 
the decision maker has no control that 
will affect the outcome of decisions
Plans – actions and policies over which 
the decision maker has control that will 
affect the outcome of decisions

Background
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Example: Demand UncertaintyExample: Demand Uncertainty

Demand Forecast Range (Annual Averge) and Sample 
Demand Futures (Quarterly Average)
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Sources of UncertaintySources of Uncertainty

Load requirementsLoad requirements
Gas priceGas price
HydrogenerationHydrogeneration
Electricity priceElectricity price
Forced outage ratesForced outage rates
Aluminum priceAluminum price
CO2 taxCO2 tax
Production tax creditsProduction tax credits
Green tag value Green tag value 

Background
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PlansPlans

Cost effectiveness level vs market

These dates represent the earliest that construction would beginThese dates represent the earliest that construction would begin.  All siting, licensing, and other preparation .  All siting, licensing, and other preparation 
must be completed by these dates.  The earliest inmust be completed by these dates.  The earliest in--service dates are 2 years later for CCCT, 1 year for SCCT, 3 service dates are 2 years later for CCCT, 1 year for SCCT, 3 
years six months for Coal, and 1 year for Wind, due to constructyears six months for Coal, and 1 year for Wind, due to construction time requirements.ion time requirements.

All resources stated in cumulative energy (MWa).  CCCT values asAll resources stated in cumulative energy (MWa).  CCCT values assume five percent forced outage rate; Wind sume five percent forced outage rate; Wind 
values assume a 30 percent availability.values assume a 30 percent availability.

Background
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The Construction CycleThe Construction Cycle

After an initial planning period, there typically large expenditures, such 
as for turbines or boilers, that mark decision points.
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Modeling CohortsModeling Cohorts

Each period can have a cohort of plants, usually of different size 
or capacity
All cohorts will be affected by changing circumstances, but may 
be at different stages of development
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Distribution of Cost for a PlanDistribution of Cost for a Plan
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Risk and Expected Cost Risk and Expected Cost 
Associated With A PlanAssociated With A Plan

Avg Cost
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Feasibility SpaceFeasibility Space
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Feasibility SpaceFeasibility Space

Space of feasible solutions

Efficient Frontier
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Spinner GraphsSpinner Graphs

Are a collection of Excel graphs that 
illustrate all of the relevant 
uncertainties and outcomes 
associated with a given plan, across 
all futures
Illustrate “Scenario analysis on 
steroids”
Link to L28X-f1232 (D)_P.xls

Background
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OverviewOverview

Background on the Council’s 
approach to regional modeling and its 
emphasis on risk
Analysis of enhanced value of 
conservation
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AnalysisAnalysis
The Effect of

Additional Conservation

36900

37000

37100

37200

37300

37400

37500

23600 23650 23700 23750 23800 23850 23900

Cost (NPV $M 2004)

R
is

k 
(T

ai
lV

@
R

90
 N

PV
 $

M
 2

00
4)

   
.

0-LO/0-DS

10-LO/5-DS

plan 1141, 
"Base case plan"

plan 4326, "Plan with
enhanced conservation"



21

Components of Cost ReductionComponents of Cost Reduction

Additional conservation at $50/MWh

SCCT deferral

Total System Costs

Reduced market prices
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PricePrice--takers Still See Benefitstakers Still See Benefits

Additional conservation at $50/MWh

Total System Costs

SCCT deferral
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SCCT DeferralSCCT Deferral

Why does conservation defer single 
cycle combustion turbines?

Low-capital cost resources are the 
traditional solution for risk management
SCCT have low capital cost
Conservation has high capital cost

Under what conditions does 
conservation hold an advantage over 
SCCTs?
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SCCT DeferralSCCT Deferral
$Net Benefit per $Expense
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Value of CapacityValue of Capacity
From the previous slide, it is evident 
that in this plan SCCT and conservation

Operate under circumstances of 
relatively lower electricity market prices 
and volatility

This is the consequence of having the 
additional resources that give us protection 
against uncertainty

Do not even pay for themselves
If we want to reduce risk, we have to pay the 
insurance premium of extra capacity that may 
not be used frequently enough to cover costs.
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Value of CapacityValue of Capacity
Conservation performs better than SCCT 
under these circumstances, because it 
gives value under low market prices. 
Additionally

The quality of capacity is better than 
conventional resources, because it is not subject 
to forced outages
In particular, the quality of conservation capacity 
is better than wind, the “other” resource 
candidate without fuel cost
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ConclusionConclusion
We may have been overlooking the 
capacity benefits of conservation
For low-risk plans, cost effectiveness 
of conservation may be higher than 
long-term view of average wholesale 
market price for electricity
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EndEnd
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Policy Effect forPolicy Effect for
Discretionary ConservationDiscretionary Conservation

The non-
linearity 
effect is 
more evident 
for 
discretionary 
conservation 
because of 
assumed 
ramp rate 
constraints.

Average Cost of Increment
Discretionary Conservation
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Discretionary ConservationDiscretionary Conservation
Supply CurveSupply Curve

Total Dispatchable Resource Potential by 2025
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Policy Effect forPolicy Effect for
Lost Opportunity ConservationLost Opportunity Conservation

Lost 
opportunity 
conservation 
more 
consistent, 
less non-
linearity 
effect.

Average Cost of Increment
Lost Opportunity Conservation
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Lost Opportunity ConservationLost Opportunity Conservation
Supply CurveSupply Curve

Annual Lost-Opp Ramp-Up Curves
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SCCT DeferralSCCT Deferral
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