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MEMORANDUM 
 
 
TO: Council Members 
 
FROM: Tom Eckman and Charles Grist  
 
SUBJECT: Draft 6th Plan’s Assessment of Conservation Potential - Revised 
 
Staff has completed its initial assessment of the technically achievable regional conservation 
potential. Figure 1 shows the results of this assessment.  At levelized life cycle cost of up to $200 
per megawatt hour (2006$) total technically achievable potential by the year 2030 is estimated to 
nearly 5500 average megawatts.  For comparison purposes, the 5th Plan identified over 4700 
average megawatts of technically achievable regional conservation potential at cost up to just 
under $120 per megawatt hour ($100 MWH in 2000$).1  This data will now be used in the 
resource portfolio model to determine the amount of conservation that is cost-effective to target 
in the 6th Plan. 
 

Figure 1:  Draft 6th Plan Achievable Conservation Potential 
Cumulative in 2030 by Sector
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1 Approximately 2600 MWa of the 4700 MWa was identified as being cost-effective to acquire by 2025. 
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The 6th Plan’s assessment reflects program accomplishments, changes in codes and standards, 
technological evolution and the overall adoption of more energy efficient equipment and 
practices since the 5th Plan was adopted in 2004. The two largest changes were the incorporation 
of utility conservation program savings and changes in federal standards for appliances. Staff 
forecast that by the end of 2009 regional conservation programs will achieve a total savings of 
875 average megawatts. 
 
Since the 5th Plan was adopted Congressed enacted the “Energy Independence and Security Act 
of 2007 (EISA).  This legislation revised several existing federal efficiency standards as well as 
established new standards. The most significant impact of the standards imposed by EISA is its 
requirement that “general service lighting” (e.g., 40 - 100 watt lamps) be at least 30 percent more 
efficient beginning in 2012 and 60 percent more efficient beginning in 2020. The 5th Plan 
estimated that the conversion of standard incandescent bulbs used in the residential sector to 
compact fluorescent lamps (CFLs) could save the region 625 Average megawatts by 2025.  
While the EISA standard does not cover all incandescent lamps (e.g., lamps over 100 watts, 3-
way lamps are exempt), it does cover 70-80 percent of the residential sector’s applications. 
Consequently, roughly 75 percent of the savings from CFLs is now accounted for by a lower 
load forecast. 
 
The third significant change in the Council’s 6th Plan assessment of regional conservation 
potential is the identification of savings on the utility distribution system.  Distribution system 
savings, including voltage management and system optimization, adds nearly 500 Average 
megawatts of low-cost conservation potential that was not in the 5th Power Plan.  The fourth 
major adjustment resulted from a more in-depth analysis of the conservation potential in the 
industrial sector. Preliminary results show at least a doubling of the conservation potential 
identified in the industrial sector compared to the 5th Plan on a percentage basis. 
 
In addition to these major adjustments, this assessment incorporates new conservation 
opportunities brought about by technological advances since the adoption of the 5th Plan.  For 
example, recent advances in solid-state lighting (LEDs and OLEDs) and the arrival in the US 
market of ductless heat pumps both appear to offer significant opportunities for savings in some 
applications. 
 
Staff will present of a summary of each of the major sectors findings at the meeting. A short 
synopsis of each of the major sectors follows. 
 
Residential Sector - In the 5th Plan, the Council estimated that approximately 1600 average 
megawatts of conservation potential was technically available in the residential sector from 
improvements in lighting, appliances and water heating technologies at levelized cost of less than 
$100 MWH. Staff’s preliminary estimate for the 6th Plan for these same end uses places the 
remaining technical potential at nearly 2300 average megawatts at an equivalent levelized cost. 
In the 5th Plan, nearly 1000 average megawatts of the technical potential had a cost of less than 
$50 MWH.  Just under 1500 average megawatts of conservation potential have costs below this 
value in the current assessment. The largest increases in residential sector potential stem from the 
availability of ductless heat pumps, larger potential for the use of heat pump water heaters 
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resulting from the pending introduction of this product from three major manufacturers and cost 
reductions for high efficiency heat pumps.   
 
Agriculture Sector - In the 5th Plan staff identified approximately 100 average megawatts of 
conservation potential available in the region through improvements in the irrigation system 
hardware efficiency improvements.  Since the 5th Plan almost 685,000 acres have be added to the 
land irrigated by pressurized sprinkler systems. However, do to improvements in system 
efficiency and water management and weather conditions total estimated regional electricity use 
for irrigation decreased from 655 average megawatts to 645 average megawatts.  After 
accounting for these changes staff estimates that approximately 90 average megawatts of 
conservation potential remain available through improvements in pump efficiency, leak 
reduction, conversion to lower pressure applications and better sprinkler/nozzle management 
practices at cost significantly below $100 per megawatt hour. 
 
In addition to improvements in irrigation system hardware, better water management practices 
could also reduce the energy consumed in irrigation. Despite some of the limitations on the use 
of this measure due to state specific water laws, just over 20 average megawatts of conservation 
potential are available in the region through scientific irrigation water scheduling. More potential 
exists if mechanisms can be found to ensure that irrigation water savings on one farm are not 
“consumed” by additional irrigation on farms with junior water rights. 
 
Non-irrigation “on farm” electricity use in the remainder of the agriculture sector is dominated 
by dairy milk production. According to the Department of Agriculture, the region produced 
approximately 20 billion pounds of milk in 2007. Idaho and Washington rank among the top 10 
states in milk production and Oregon ranks 18th.  Staff estimates that 2007 electricity use for 
dairy milk production was approximately 55 average megawatts. Many of the dairies in the 
region, and particularly in Idaho, were established and/or enlarged within the last decade. 
Consequently, many are already have installed energy efficient lighting, pumps and milk cooling 
equipment. Nevertheless, staff estimates that approximately five average megawatts of 
conservation potential are available through improvements such as variable speed drives on 
milking machine vacuum pumps, the use of flat-plate heat exchangers for pre-cooling milk prior 
to refrigeration and improved lighting. 
 
Commercial Sector - Aggregate 6th Plan achievable conservation potential is similar to what was 
identified in the 5th Plan, about 1400 Average megawatts in both cases.  However, the underlying 
elements are different.  There is more conservation potential in lighting and less in heating, 
ventilation and air conditioning (HVAC).  Updated analysis has reduced conservation potential 
for several key HVAC measures that appeared in the 5th Plan.  But new technology and design 
practices in lighting offer more potential that identified five years ago.  In addition, the 6th Plan 
assessment identified savings in areas not addressed five years ago including interior lighting 
controls, outdoor lighting, street and highway lighting and computer server rooms.   
 
Nearly two-thirds of the conservation potential identified in the 6th Plan is lost-opportunity 
conservation and one-third is retrofit.  The increase in lost-opportunity conservation is primarily 
due to a revised approach to modeling natural lighting stock turnover as a lost-opportunity 
conservation measure.  Retrofit conservation is more expensive than the lost-opportunity 
conservation identified, thus overall costs of commercial conservation are lower than in the 5th 
Plan.  Two-thirds of the conservation potential costs less than $30 per MWh.   
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Industrial Sector - In the 5th Plan, the industrial sector’s potential was estimated to be five 
percent of 2025 sales, or 350 average megawatts.  The Council, with the financial support from 
Bonneville contracted for an in-depth study of industrial-sector potential. This research indicates 
that a more realistic review of conservation options in this sector could achieve a percentage 
savings of about 10 to 15 percent of projected industrial sales. While savings fractions are higher 
than in the last plan, forecast industrial loads are lower.  We are still finalizing the industrial 
conservation savings estimates and the industrial sector forecast.  We expect savings potential to 
be in the range of 400 to 600 average megawatts at costs up to $100 per megawatt hour. 
 
Utility Distribution System - The assessment of savings from the utility distributions system is a 
result of a Northwest Energy Efficiency Alliance project focused on improving the efficiency of 
utility distribution systems. Based on the results of a pilot program in six utilities across the 
region, it appears that reductions in line losses through better voltage regulation and equipment 
that is more efficient and system configuration changes could result in 450 Average megawatts 
savings by the year 2030.  Costs range up to $70 per megawatt hour.   
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»» Lower industrial forecastLower industrial forecast
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–– Increased by 2800 MWa from new efficiency options Increased by 2800 MWa from new efficiency options 
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CS Retrofit CS Retrofit ---- CO2 ScrubCO2 Scrub
CS Retrofit CS Retrofit ---- MembraneMembrane
Fruit Storage Fruit Storage TuneupTuneup
Grocery Distribution Retrofit & Grocery Distribution Retrofit & TuneupTuneup
Generic O&MGeneric O&M

slide 18
Northwest

Power and
Conservation

Council

Industrial Energy Savings PotentialIndustrial Energy Savings Potential
An Act in Three PartsAn Act in Three Parts

HighHigh--Efficiency EquipmentEfficiency Equipment
–– CrossCross--industry systems (pumping or lighting)industry systems (pumping or lighting)
–– IndustryIndustry--specific (refiner plates in specific (refiner plates in mechnicalmechnical

pulping)pulping)
Systems ImprovementSystems Improvement
–– Optimization, demand management, sizingOptimization, demand management, sizing

PeoplePeople
–– Operational & Business PracticesOperational & Business Practices



10

slide 19
Northwest

Power and
Conservation

Council

slide 20
Northwest

Power and
Conservation

Council

Preliminary Draft 6th Plan Industrial Preliminary Draft 6th Plan Industrial 
Sector Conservation Supply CurveSector Conservation Supply Curve

0

100

200

300

400

500

600

< 0 <20 <40 <60 <80 <100 <120 <140 <160 <180 <200

Real Levelized Cost (2006$/MWh)

Te
ch

ni
ca

lly
 A

ch
ie

va
bl

e 
P

ot
en

tia
l (

M
W

a



11

slide 21
Northwest

Power and
Conservation

Council

Utility Distribution System EfficiencyUtility Distribution System Efficiency
WhatWhat’’s Covereds Covered

System OptimizationSystem Optimization

Line Drop CompensationLine Drop Compensation

End of Line Voltage FeedbackEnd of Line Voltage Feedback

Home Voltage RegulationHome Voltage Regulation

slide 22
Northwest

Power and
Conservation

Council

From Here

To Here

And In Here

Energy & Capacity SavingsEnergy & Capacity Savings



12

slide 23
Northwest

Power and
Conservation

Council

Preliminary Draft 6th Plan Utility Preliminary Draft 6th Plan Utility 
Distribution System Conservation Supply Distribution System Conservation Supply 

CurveCurve

0

50

100

150

200

250

300

350

400

450

< 0 <20 <40 <60 <80 <100 <120 <140 <160 <180 <200

Real Levelized Cost (2006$/MWh)

Te
ch

ni
ca

lly
 A

ch
ie

va
bl

e 
Po

te
nt

ia
l 

(M
W

a)

slide 24
Northwest

Power and
Conservation

Council

Agriculture Agriculture -- WhatWhat’’s Covereds Covered

Irrigation System Efficiency ImprovementsIrrigation System Efficiency Improvements
–– Conversion of Center Pivot, Wheel Line and Hand Line to Lower Conversion of Center Pivot, Wheel Line and Hand Line to Lower 

Pressure Delivery SystemsPressure Delivery Systems
–– Improvements in pump efficiencyImprovements in pump efficiency
–– System leak reductionSystem leak reduction
–– Improved sprinkler and nozzlesImproved sprinkler and nozzles

Irrigation Water ManagementIrrigation Water Management
–– Scientific Irrigation Water SchedulingScientific Irrigation Water Scheduling

Dairy Farm Milk ProductionDairy Farm Milk Production
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““On farmOn farm”” dairy milk dairy milk 
production is the largest single production is the largest single 
use of electricity in agriculture use of electricity in agriculture 
sector after irrigationsector after irrigation

New Measure for 6New Measure for 6thth PlanPlan
–– Current conservation Current conservation 

programs are targeting programs are targeting 
savings from dairies, but no savings from dairies, but no 
regional estimate of savings regional estimate of savings 
potentialpotential

Average dairy uses 800 Average dairy uses 800 –– 1200 1200 
kWh/cowkWh/cow--yryr

There are approximately There are approximately 
885,000 milking cows in PNW885,000 milking cows in PNW
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Variable speed drive on milking Variable speed drive on milking 
machine vacuum pumpmachine vacuum pump
Flat Plate Heat Exchanger for milk preFlat Plate Heat Exchanger for milk pre--
coolercooler
Energy efficient lightingEnergy efficient lighting
Refrigeration heat recoveryRefrigeration heat recovery
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5.5*5.5*0.80.84.74.7TotalTotal
1.31.30.00.01.31.3WashingtonWashington
0.80.80.30.30.50.5OregonOregon
0.30.30.00.00.30.3MontanaMontana
3.13.10.40.42.62.6IdahoIdaho

Total Total 
PotentialPotential
(aMW)(aMW)

LostLost--Opportunity Opportunity 
Potential (aMW)Potential (aMW)

Retrofit Retrofit 
Potential Potential 
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StateState

*Real Levelized Cost of Savings <$10 MWH (2006$)
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Conservation Potential by SectorConservation Potential by Sector
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Draft 6Draft 6thth MWa of MWa of ““Technically Technically 
AvailableAvailable”” Conservation PotentialConservation Potential
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Preliminary Draft 6th Plan Space Preliminary Draft 6th Plan Space 
Residential Sector Supply CurveResidential Sector Supply Curve
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Regional Floor Area 2010
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Preliminary Draft 6th Plan Commercial Preliminary Draft 6th Plan Commercial 
Supply Curve for LostSupply Curve for Lost--Opportunity Opportunity 
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Preliminary Draft 6th Plan Commercial Preliminary Draft 6th Plan Commercial 
Supply Curve for NonSupply Curve for Non--Lost Opportunity Lost Opportunity 
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PNW  2006 Non-DSI Industrial Electric Energy Use
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The Standards The Standards 
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Barriers to AdoptionBarriers to Adoption

Working Between Departments in UtilityWorking Between Departments in Utility
–– Business Practices between EE & EngineeringBusiness Practices between EE & Engineering

Regulatory IssuesRegulatory Issues
–– Utility losses are a passUtility losses are a pass--thru costthru cost
–– Lost revenuesLost revenues
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Source of EstimatesSource of Estimates

NEEA Study completed January 2008NEEA Study completed January 2008
Four Years & about $1 millionFour Years & about $1 million
R.W. Beck R.W. Beck 
Pilot tests in 13 utilities in PNWPilot tests in 13 utilities in PNW
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Key PointsKey Points

1.1. New measure for 6New measure for 6thth PlanPlan
2.2. Large savings potential Large savings potential 

–– 2% of load or 4002% of load or 400--500 MWa by 2030500 MWa by 2030
3.3. Low costLow cost

–– Half of it less than $30/MWhHalf of it less than $30/MWh
4.4. Solid cost & savings estimateSolid cost & savings estimate
5.5. Savings both sides of the customer meterSavings both sides of the customer meter

–– End User Savings & Reduced Utility LossesEnd User Savings & Reduced Utility Losses
6.6. Many nonMany non--energy benefitsenergy benefits
7.7. Barriers to adoption are addressableBarriers to adoption are addressable
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Irrigation Water Management Irrigation Water Management 
Resource PotentialResource Potential

Resource DefinitionResource Definition
–– Scientific scheduling of irrigation water applications Scientific scheduling of irrigation water applications 

based on soil moisture measurement and plant moisture based on soil moisture measurement and plant moisture 
requirementsrequirements

New Measure in 6New Measure in 6thth PlanPlan
–– Post 5Post 5thth PlanPlan’’s adoption, Bonneville funded research to s adoption, Bonneville funded research to 

estimate potential savings from improved water estimate potential savings from improved water 
managementmanagement

–– Research indicated that through Research indicated that through ““scientific irrigation scientific irrigation 
schedulingscheduling”” pumping energy use could be reduced by pumping energy use could be reduced by 
approximately 10%approximately 10%
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Irrigation Water Management Irrigation Water Management ––
IssuesIssues

ApplicabilityApplicability
–– Energy Savings from irrigation water management require that theEnergy Savings from irrigation water management require that the

unused water not be applied elsewhere in the systemunused water not be applied elsewhere in the system
–– Except for the Columbia Basin Project, Western water law does Except for the Columbia Basin Project, Western water law does 

not prohibit the not prohibit the ““useuse”” of the saved water from surface water of the saved water from surface water 
–– This limits applicability of irrigation water management to justThis limits applicability of irrigation water management to just

16% of the region16% of the region’’s irrigated acreages irrigated acreage
The large nonThe large non--energy benefits from better irrigation water energy benefits from better irrigation water 
management are already increasing its adoptionmanagement are already increasing its adoption
–– Improved crop yieldsImproved crop yields
–– Reduced erosionReduced erosion
–– Reduced ground water pollutionReduced ground water pollution
–– Reduced fertilizer useReduced fertilizer use
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PNW Milk Production Has Double Since 1990PNW Milk Production Has Double Since 1990
(Idaho Production is up 400%)(Idaho Production is up 400%)
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