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Focus of Today’s PresentationFocus of Today’s Presentation

Size of the conservation resourceSize of the conservation resource

Cost of the conservation resourceCost of the conservation resource

Major sources of resource potentialMajor sources of resource potential

Implications for resource portfolioImplications for resource portfolio

Implications for Action PlanImplications for Action Plan



slide 3
Northwest

Power and
Conservation

Council

Size of Conservation Size of Conservation 
ResourcesResources

Cost effective & achievable potential  = Cost effective & achievable potential  = 
2800 2800 MWa MWa by 2025by 2025
Remaining Potential Equivalent to Regional Remaining Potential Equivalent to Regional 
Accomplishments 1980 Accomplishments 1980 -- 20012001
Annual Acquisitions = 150 MWa per year Annual Acquisitions = 150 MWa per year 
could meet half of “medium” forecast load could meet half of “medium” forecast load 
growthgrowth
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Caveat:Caveat:

These findings represent a These findings represent a point point 
estimateestimate for costfor cost--effectiveness based effectiveness based 
on a single forecast of future market on a single forecast of future market 
pricesprices
The Plan’s Conservation Resource The Plan’s Conservation Resource 
acquisition targets will be based on the acquisition targets will be based on the 
results of the portfolio analysis which results of the portfolio analysis which 
considers a wide array of future market considers a wide array of future market 
prices and risks prices and risks 
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Cost of ConservationCost of Conservation

About 2.4 cents per kWh levelized on average About 2.4 cents per kWh levelized on average 

Up to 8.9 cents per kWh costUp to 8.9 cents per kWh cost--effective depending effective depending 

on shapeon shape

Mostly capital cost, about $350Mostly capital cost, about $350--400 million per 400 million per 

year on a Total Resource Cost basis (TRC)year on a Total Resource Cost basis (TRC)

Includes nonIncludes non--energy benefits and costsenergy benefits and costs



Cost and Achievable Potential by Sector and End UseCost and Achievable Potential by Sector and End Use
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New and Improved New and Improved 
TechnologiesTechnologies

New technology and/or lower cost of existing New technology and/or lower cost of existing 
technologiestechnologies
–– High performance T8 lighting, control optimization, High performance T8 lighting, control optimization, 

compact fluorescent lightingcompact fluorescent lighting
New applicationsNew applications
–– Sewage treatment, LED traffic signalsSewage treatment, LED traffic signals

New end uses evaluatedNew end uses evaluated
–– Network PC controlNetwork PC control
–– AC/DC power converters AC/DC power converters 
–– Commercial refrigerators, freezers, iceCommercial refrigerators, freezers, ice--makersmakers
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Revised Existing MeasuresRevised Existing Measures

Changing costsChanging costs
–– CFLs lower, Commissioning higherCFLs lower, Commissioning higher

Higher avoided costs for some measuresHigher avoided costs for some measures
–– Air conditioning measures now 8.9 cents/kWhAir conditioning measures now 8.9 cents/kWh

Many previous measures removed due to Many previous measures removed due to 
new codes & standardsnew codes & standards
–– Refrigerators, freezers, clothes washers, ACRefrigerators, freezers, clothes washers, AC

Technology improvementsTechnology improvements
–– Residential heat pumps for space & waterResidential heat pumps for space & water
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Process for Estimating Conservation Process for Estimating Conservation 
Resource PotentialResource Potential

About 150 measures considered in 100’s of About 150 measures considered in 100’s of 
applications (Tapplications (T--8 lighting in schools, offices, 8 lighting in schools, offices, 
retail, etc.)retail, etc.)
Estimate costs, applicability, baseline penetrationEstimate costs, applicability, baseline penetration
Estimate savings: energy, T&D impacts, measure Estimate savings: energy, T&D impacts, measure 
interaction and noninteraction and non--energy benefitsenergy benefits
Benefit/Cost ratio > 1.0 means costBenefit/Cost ratio > 1.0 means cost--effectiveeffective
DeDe--rate technical potential by 15% to reflect what rate technical potential by 15% to reflect what 
is “Realistically Achievable” through programs, is “Realistically Achievable” through programs, 
codes & standards, market transformation and codes & standards, market transformation and 
other mechanismsother mechanisms
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Estimating the Resource: CostsEstimating the Resource: Costs

Measure capitalMeasure capital
Labor and profitLabor and profit
Net ongoing O&M (positive or negative)Net ongoing O&M (positive or negative)
Incremental over base caseIncremental over base case
Program administration costs addedProgram administration costs added
Total Resource Cost Perspective = Total Resource Cost Perspective = 
–– All costs regardless of who paysAll costs regardless of who pays
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Estimating the Resource: SavingsEstimating the Resource: Savings

Energy (kWh) by time of day and monthEnergy (kWh) by time of day and month
–– Based on AURORABased on AURORA™™ base case Midbase case Mid--C pricesC prices

Capacity (kW) for T&D deferralCapacity (kW) for T&D deferral
–– Based on coincidence with PNW peak kW (January)Based on coincidence with PNW peak kW (January)

Based on forecast of applicable “stock”Based on forecast of applicable “stock”
–– Number of widgets, floor area, populationNumber of widgets, floor area, population

Account for interaction between end usesAccount for interaction between end uses
–– Lighting measures influence heating and cooling needs Lighting measures influence heating and cooling needs 

Account for overlap between measuresAccount for overlap between measures
–– Day lighting applied after lighting power densityDay lighting applied after lighting power density
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Adjustments Since Last PlanAdjustments Since Last Plan

Reflect new codes & standardsReflect new codes & standards
Reflect conservation achievedReflect conservation achieved
Incorporate new base line dataIncorporate new base line data
–– Commercial Building Stock AssessmentCommercial Building Stock Assessment
–– Penetration of existing programs (EPenetration of existing programs (E--Star)Star)
–– Census data, utility data, economic dataCensus data, utility data, economic data

Higher Avoided CostsHigher Avoided Costs
New TechnologyNew Technology
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Historical Conservation SavingsHistorical Conservation Savings
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Summary of Major Changes Effecting Summary of Major Changes Effecting 
Regional Conservation PotentialRegional Conservation Potential

1240124000Technology ImprovementsTechnology Improvements

76776700Higher Avoided CostHigher Avoided Cost

00730730New/Revised Federal New/Revised Federal 
StandardsStandards

00170170Regional Market Regional Market 
Transformation ActionsTransformation Actions

00600600Utility Program AcquisitionsUtility Program Acquisitions

Increase Increase 
MWaMWa

Decrease Decrease 
MWaMWa

FactorFactor
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Total Residential Sector CostTotal Residential Sector Cost--
Effective Potential Effective Potential –– 1475 aMW1475 aMW
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Residential Sector Conservation Residential Sector Conservation 
Achievable Resource Potential by Major Achievable Resource Potential by Major 

End UseEnd Use

Water Heating
18%

Appliances
16%Space 

Conditioning
31%

Lighting
35%
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Annual Residential Sector Acquisitions Annual Residential Sector Acquisitions 
2005 to 20102005 to 2010
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Commercial Sector Technical, Economic Commercial Sector Technical, Economic 
and Realistically Achievable Potential and Realistically Achievable Potential 

(Medium Forecast (Medium Forecast -- 2025)2025)
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Commercial Sector Realistically Commercial Sector Realistically 
Achievable Potential by Major End Use Achievable Potential by Major End Use 

(Medium Forecast (Medium Forecast –– 20252025))
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Industrial ConservationIndustrial Conservation

Still a placeholder estimateStill a placeholder estimate
Estimate of 5% of forecast loadsEstimate of 5% of forecast loads
350 350 MWaMWa at 1.7 cents per kWhat 1.7 cents per kWh
Process controls, drive systems, lighting, Process controls, drive systems, lighting, 
refrigerationrefrigeration
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Irrigated Agriculture Sector Technical, Economic Irrigated Agriculture Sector Technical, Economic 
and Realistically Achievable Potential and Realistically Achievable Potential 

(Medium Forecast (Medium Forecast -- 2025)2025)
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Regional Conservation Resource Regional Conservation Resource 
Potential “Supply Curve”Potential “Supply Curve”
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CostCost--Effective and Achievable Conservation Effective and Achievable Conservation 
Could Meet Over 10% of “Medium” Forecast Could Meet Over 10% of “Medium” Forecast 

PNW Loads in 2025PNW Loads in 2025
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Agricultural Sector - 80 aMW

Non-DSI Industrial Sector - 350 aMW

Commercial Sector Non-Building Measures - 430 aMW

HVAC, Envelope & Refrigeration - 375 aMW

New Commercial Building Lighting - 220 aMW

Existing Commercial Buildings Lighting - 130 aMW

Residential Space Conditioning - 240 aMW

Residential Lighting - 530 aMW

Residential Water Heating - 325 aMW

Residential Appliances - 140 aMW
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Annual Total Economic Annual Total Economic 
Resource PotentialResource Potential
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Annual Total Resource Annual Total Resource 
Acquisition CostAcquisition Cost

$0

$50

$100

$150

$200

$250

Lost Opportunity Non-Lost Opportunity

A
cq

u
is

it
io

n
 C

o
st

s
(M

ill
io

n
s 

2
0
0
0
$
)

Commercial Residential Irrigated Agriculture



slide 26
Northwest

Power and
Conservation

Council

To Meet Council Plan Targets Regional To Meet Council Plan Targets Regional 
Conservation Investments Will Have to Conservation Investments Will Have to 

Increase Significantly or Be More EfficientIncrease Significantly or Be More Efficient
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SummarySummary

It's big It's big –– Over 2800 Over 2800 MWaMWa
ItIt’’s cheap ~ 2.4 cents/kWhs cheap ~ 2.4 cents/kWh
It's new It's new ““stuffstuff”” and improved and improved ““old stuffold stuff””
It's half lost opportunityIt's half lost opportunity
ItIt’’s nearly all capitals nearly all capital
ItIt’’s going to require more money at a time when s going to require more money at a time when 
utilities are faced with the bad politics of rate utilities are faced with the bad politics of rate 
increasesincreases
It's a It's a ““point estimatepoint estimate””
Olivia is using this supply curve to test the value of Olivia is using this supply curve to test the value of 
developing more or less conservation resourcesdeveloping more or less conservation resources
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Backup slidesBackup slides
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Figure 5Figure 5
Hour Load Profile for Residential Central Air ConditioningHour Load Profile for Residential Central Air Conditioning

Water Heating and Space Heating Conservation SavingsWater Heating and Space Heating Conservation Savings
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Figure Figure -- 66
Forecast Levelized Forecast Levelized ““OnOn”” and and ““OffOff--PeakPeak”” Wholesale Power Wholesale Power 
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Figure 7Figure 7
Market Price and Savings for Residential Space Heating Market Price and Savings for Residential Space Heating 

and Central Air Conditioning Conservation Savingand Central Air Conditioning Conservation Saving
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Estimating the Resource:Estimating the Resource:
Sources of MeasuresSources of Measures

Last Council PlanLast Council Plan

National Labs, USDOE, ACEEE, ENational Labs, USDOE, ACEEE, E--SourceSource

BPA, utilities, NEEA, Energy TrustBPA, utilities, NEEA, Energy Trust

Regional Technical ForumRegional Technical Forum

Other regional & national assessmentsOther regional & national assessments



slide 33
Northwest

Power and
Conservation

Council

Estimating the Resource:Estimating the Resource:
Analytical ConservatismsAnalytical Conservatisms

Currently Available technologies & practicesCurrently Available technologies & practices
–– i.e., No savings from technologies “from the future”i.e., No savings from technologies “from the future”

Measure applicability screeningMeasure applicability screening
–– e.g., heat pump water heaters excluded from Multifamily buildinge.g., heat pump water heaters excluded from Multifamily buildingss

Interactions between measuresInteractions between measures
–– e.g., more efficient lighting, less air condition, but more heate.g., more efficient lighting, less air condition, but more heatinging

Code or better base caseCode or better base case
–– e.g., accounts for 2006 federal standards, Energy Star market e.g., accounts for 2006 federal standards, Energy Star market 

share, etc. share, etc. 
All nonAll non--energy costs and benefits, to the extent energy costs and benefits, to the extent 
quantifiablequantifiable
Multiple data sources considered, conservative values Multiple data sources considered, conservative values 
chosenchosen
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Residential Lighting, Appliance and Residential Lighting, Appliance and 
Water Heating Technical PotentialWater Heating Technical Potential
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Residential Lighting, Appliance and Residential Lighting, Appliance and 
Water Heating Economic PotentialWater Heating Economic Potential
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Residential Space Conditioning Residential Space Conditioning 
Technical PotentialTechnical Potential
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Residential Space Conditioning Residential Space Conditioning 
Economic PotentialEconomic Potential
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Residential Sector Technical, Economic Residential Sector Technical, Economic 
and Realistically Achievable Space and Realistically Achievable Space 

Conditioning Conservation PotentialConditioning Conservation Potential
(Medium Forecast (Medium Forecast -- 2025)2025)
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Residential Sector Residential Sector 
Conservation PotentialConservation Potential

0

500

1,000

1,500

2,000

2,500

3,000

<10 <20 <30 <40 <50 <60 <70 <80 <90<100>100

Levelized Cost (Mills/kWh 2000$)

A
v
e
ra

g
e
 M

e
g

a
w

a
tt

s Total Technical Potential

Total Economic Potential



slide 40
Northwest

Power and
Conservation

Council

Residential Sector Technical, Economic Residential Sector Technical, Economic 
and Realistically Achievable Conservation and Realistically Achievable Conservation 

PotentialPotential
(Medium Forecast (Medium Forecast -- 2025)2025)
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Commercial Sector Realistically Achievable Commercial Sector Realistically Achievable 
Retrofit PotentialRetrofit Potential

(Medium Forecast (Medium Forecast –– 2025)2025)
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Cost-Effective Amount is 
340 MWa
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Commercial Sector Commercial Sector 
Realistically Achievable Lost Opportunity PotentialRealistically Achievable Lost Opportunity Potential

(Medium Forecast (Medium Forecast –– 2025)2025)
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Cost-Effective Amount is 
418 MWa



slide 43
Northwest

Power and
Conservation

Council

Commercial Sector Commercial Sector 
Realistically Achievable NonRealistically Achievable Non--Building PotentialBuilding Potential

(Medium Forecast (Medium Forecast –– 2025)2025)
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Commercial Sector Commercial Sector 
NonNon--Building Resources Total Realistically Building Resources Total Realistically 

Achievable PotentialAchievable Potential
(Medium Forecast (Medium Forecast –– 2025)2025)
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Cost-Effective Amount is 
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slide 46
Northwest

Power and
Conservation

Council

Lost Opportunity Potential CLost Opportunity Potential C

0

20

40

60

80

100

120

140

<1
0

<2
0

<3
0

<4
0

<5
0

<6
0

<7
0

<8
0

<9
0

<1
00

>1
00

Real Levelized Cost (mills per kWh)

M
W

a
in

 2
02

5

LED Exit Signs

LED Traffic Lights

Municipal Water Supply

Municipal Sewage Treatment

Cost-Effective Amount is 
110 MWa



slide 47
Northwest

Power and
Conservation

Council

Change in Market Share of High, Medium and Low Change in Market Share of High, Medium and Low 
Pressure Center Pivot Irrigation Systems Pressure Center Pivot Irrigation Systems 

1994 to 19971994 to 1997

-20%

-15%

-10%

-5%

0%

5%

10%

15%

20%

Idaho Montana Oregon Washington PNW

C
ha

ng
e 

in
 M

ar
ke

t S
ha

re

High Pressure Medium Pressure Low Pressure



slide 48
Northwest

Power and
Conservation

Council

Realistically Achievable Conservation Realistically Achievable Conservation 
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Pump, Nozzle & 
Gasket 

Replacement
35 aMW

3.3 cents/kWh

Convert Medium to 
Low  Pressure 
Center Pivots

5 aMW
1.4 cents/kWh

Convert High to 
Low  Pressure 
Center Pivots

25 aMW
 0.9 cents/kWh

Nozzle & Gasket 
Replacement 

15 aMW
4.7 cents/kWh
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