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MEMORANDUM 
 
 
TO: Power Committee 
 
FROM: Charles Grist, Gillian Charles 
 
SUBJECT: Update on direct use of gas study and its implications in the plan 
 
The appropriate role for the Council in promoting the direct use of natural gas for space and 
water heating has long been an issue in the region. The Council has analyzed the technical and 
the policy issues in a number of studies dating back to its very first plan. While the specific 
issues have changed somewhat over time, three central questions have remained:  

1. Is the conversion from electricity to natural gas for residential space and water heating a 
lower cost and lower risk alternative for meeting the region’s load growth when 
compared to other options? 

2. If so, how much cost-effective “fuel-switching” potential is there in the region? 
3. Are fuel choice markets working adequately? 

During development of the Sixth Plan, a fourth question has been raised: How does the 
conversion from electricity to natural gas for space and water heating impact the region’s carbon 
emissions?  

Current Policy 
The Council has traditionally taken a laissez-faire approach to the issue of fuel conversion, 
whether it is economically efficient to use natural gas directly for space and water heating rather 
than using natural gas to generate electricity for these end-uses.  The Council’s current policy on 
the direct use of natural gas stems from the Fourth Power Plan and recognizes that “there are 
applications in which it is more energy efficient to use natural gas directly than to generate 
electricity from natural gas and then use the electricity in the end-use application. The Council 
also recognizes that in many cases the direct use of natural gas can be more economically 
efficient.”  Consistent with the Council’s market-oriented approach, the Council supports 
efficient fuel decision making among the competing fuels and electricity in the regional energy 
market.  The Council deemed that under the Act, direct use of gas was not conservation but 



rather a fourth priority non-renewable resource.  For more information regarding the Council’s 
past approach, see the attached issue paper 2001-17. 
 
2009 Study 
The 2009 study builds on the Council’s 1994 fuel conversion and cost study in three significant 
ways.  First, more  market segments are identified and evaluated:  primarily due to technology 
changes such as the emergence of instantaneous gas water heaters, heat pump water heaters and 
improved equipment efficiencies; and also because this study includes conversion from gas to 
electricity measures.  Second, the analysis will evaluate the carbon consequences for each market 
segment.  Third, the analysis will test the economic performance of each market segment against 
other generating alternatives and conservation in the regional portfolio model (RPM) under its 
range of gas and electric prices, loads and carbon futures.   
 
Leading up to the development of the Sixth Power Plan, the Council contracted with Global 
Energy Partners (Global) to conduct an updated economic and market potential analysis of the 
direct use of natural gas for residential space and water heating in the Pacific Northwest.  The 
study was sponsored by the Council, the Northwest Gas Association and Puget Sound Energy.  
The Regional Technical Forum is overseeing the project.  The contract directed Global to 
develop a simulation model to perform an economic analysis on 91 agreed-upon fuel 
conservation market segments.   
 
The fuel conversion model was developed by Global to calculate the changes in gas and 
electricity use resulting from each fuel conversion market segment and to determine the cost-
effective and non cost-effective conversions under specific gas and electricity price combinations 
and equipment costs.  These data are analogous to conservation supply curves.  They indicate the 
amount and cost of electric or gas savings from each fuel conversion market segment given 
specific electric and gas price combinations.   
 
Next Steps 
Global has completed its work and delivered the economic and market potential analysis to 
Council staff.  The next step is to analyze the data with the RPM to assess the value of the fuel 
conversion market segments under the full range of gas and electric prices, load and carbon 
futures used in the RPM. Staff plans to do this analysis within the next month.  However, 
analyzing fuel choice with the RPM is new territory.  Until the fuel conservation supply curve 
data have been evaluated with the RPM, it is unknown what the potential impact on the draft 
Sixth Plan may be.  Should the results not be fully understood and finalized in time, further 
analysis may become an action item in the Sixth Power Plan.   
 
Attachments 

• Fuel Conversion “Bathtub Diagram,” courtesy of Jeff Harris 
• Council Document 2001-7: Issue Paper on Direct Use of Natural Gas Policy 
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Update:Update:
Direct Use of Gas StudyDirect Use of Gas Study

Implications for the 6Implications for the 6thth Power PlanPower Plan

Power CommitteePower Committee
October 7, 2009October 7, 2009
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Direct Use of Gas IssuesDirect Use of Gas Issues

WhatWhat’’s better economically & from a risk s better economically & from a risk 
management perspective?management perspective?
–– Use gas directly for space or water heat, or Use gas directly for space or water heat, or 

–– Use gas to make electricity for space or water heat?Use gas to make electricity for space or water heat?

If there is a winnerIf there is a winner
–– How much costHow much cost--effective potential from switching?effective potential from switching?

Are markets working adequately?Are markets working adequately?
What if we consider carbon impactsWhat if we consider carbon impacts
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GAS TANK 58% EFF INSTANT GAS 82% EFF

ELEC TANK 93% EFF
HPWH 200% EFF

GAS PIPE & DISTRIB 99% EFF COMBUSTION TURBINE 48% EFF

GAS PIPE & DISTRIB 99+% EFF

57% 81%

81% 38%

Hot Water 
Thermodynamics

ELEC TRANS & DISTRIB 86% EFF
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GAS TANK $283/Tank
INSTANT GAS $911/Tank

ELEC TANK $286/Tank
HPWH $1300/Tank

GAS PIPE & DISTRIB $/cuft-year COMBUSTION TURBINE $92/kW-year

GAS PIPE & DISTRIB $/cuft-year

Hot Water 
Economics

ELEC TRANS & DISTRIB $45/kW-year
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Existing Electric Water HeaterExisting Electric Water Heater
2.7 Million Electric 

Water Heaters
Is Gas Available?
Tank Cost
Installation Cost
May Require Gas Line Extension Cost
May Require Flue Venting Cost Suitable Location? 

Tank Cost
Installation Cost
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1994 Study1994 Study

Last Significant Technical EvaluationLast Significant Technical Evaluation
–– Electric to gas conversion in single family Electric to gas conversion in single family 

Findings:Findings:
–– About 1100 MWa of Technical PotentialAbout 1100 MWa of Technical Potential
–– About 700 MWa of Economic PotentialAbout 700 MWa of Economic Potential
–– About $30/MWhAbout $30/MWh
–– Most of that will occur under market conditionsMost of that will occur under market conditions

Policy:  Take a marketPolicy:  Take a market--oriented approachoriented approach
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Current Council PolicyCurrent Council Policy
55thth Power PlanPower Plan

Electric to Gas Conversions not Electric to Gas Conversions not ““ConservationConservation””
But conversions can be economically efficientBut conversions can be economically efficient
Analyze conversion as alternative to conservation Analyze conversion as alternative to conservation 
& generation& generation
Technology, pricing & market changes not that Technology, pricing & market changes not that 
different from 1994 studydifferent from 1994 study
Markets are working well to guide costMarkets are working well to guide cost--effective effective 
fuel conversionsfuel conversions
So no market intervention necessarySo no market intervention necessary
–– Information & Efficient PricingInformation & Efficient Pricing
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6th Plan Update6th Plan Update
More TechnologyMore Technology
–– New OptionsNew Options

»» Instant Gas WHInstant Gas WH
»» Hybrid Gas/HPHybrid Gas/HP
»» HP Water HeatHP Water Heat
»» Gas to ELEC HPGas to ELEC HP

–– New PricingNew Pricing
–– New EfficienciesNew Efficiencies

Carbon and Carbon and NOxNOx EmissionsEmissions
–– Physical & EconomicPhysical & Economic

Resource Portfolio ModelResource Portfolio Model
–– Fuel & Electric Price UncertaintyFuel & Electric Price Uncertainty
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Part 1:  Part 1:  
Analyze Fuel Conversion SegmentsAnalyze Fuel Conversion Segments

& Develop Supply Curves& Develop Supply Curves

Under ContractUnder Contract
–– RFP:  Global Energy PartnersRFP:  Global Energy Partners
–– Funded by Gas Association, Puget Sound Energy & Funded by Gas Association, Puget Sound Energy & 

RTFRTF
Residential OnlyResidential Only
–– RTF Advisory Group Scoped the StudyRTF Advisory Group Scoped the Study

Total of 91 Fuel Conversion Segments AnalyzedTotal of 91 Fuel Conversion Segments Analyzed
–– Completed Completed ““Supply CurvesSupply Curves”” in Septemberin September
–– Staff & RTF Digesting it NowStaff & RTF Digesting it Now
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Variations Included in 6Variations Included in 6thth Plan AnalysisPlan Analysis

House sizeHouse size
Energy usage given a house sizeEnergy usage given a house size
–– Insulation, climate, family sizeInsulation, climate, family size

Space heat system typeSpace heat system type
Water heat system typeWater heat system type
Capital & installation costs of conversionCapital & installation costs of conversion
–– Configuration of house, ducts, ventilationConfiguration of house, ducts, ventilation

Gas main extension & service connectionGas main extension & service connection
–– Distance, density of service, soil type, pipe sizeDistance, density of service, soil type, pipe size

Gas & electric pricesGas & electric prices
Cost of carbon emissionsCost of carbon emissions
Cost of Cost of NOxNOx emissionsemissions
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Part 2: Part 2: 
Fuel Choice Supply Curves into RPMFuel Choice Supply Curves into RPM

Relative prices drive the economicsRelative prices drive the economics
–– Gas, Electricity, Carbon & Gas, Electricity, Carbon & NOxNOx EmissionsEmissions
–– Conversion Costs & PaceConversion Costs & Pace

Evaluate Using Resource Portfolio Model Evaluate Using Resource Portfolio Model 
–– Array of Gas, Array of Gas, ElecElec, & Carbon Prices, Plus Loads, & Carbon Prices, Plus Loads
–– Evaluate Cost & RiskEvaluate Cost & Risk

Work is OngoingWork is Ongoing
This is New Territory, Not Sure How Far We Will GetThis is New Territory, Not Sure How Far We Will Get
–– Significant review & interpretation of RPM results requiredSignificant review & interpretation of RPM results required
–– Interaction between fuel conversion & efficiency supply Interaction between fuel conversion & efficiency supply 

Unknown Impact at this timeUnknown Impact at this time
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