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�appendix G

Conservation Cost, Performance and Value

Summary

This chapter provides an overview of the procedures and major assumptions used to derive the Council’s estimates of conservation resources in both the public and private utility service territories.  It also describes the results of the Council’s analysis of the regional benefits of securing cost-effective conservation.

In the Council’s plan, conservation is defined as the more efficient use of electricity.  This means that less electricity is used to produce a given service at a given amenity level.  Conservation resources are measures that enhance the efficient use of electricity for new and existing residential buildings, household appliances, new and existing commercial buildings, and industrial and irrigation processes.  For example, buildings in which heat loss is reduced through insulating and air tightening require less electricity for heating.  These electricity savings mean that fewer new power plants are needed to meet growing demand.  Conservation also includes measures to reduce electrical losses in the region’s generation, transmission and distribution system.  These latter conservation resources are also discussed in this section.  

Conservation has been a central ingredient in the resource portfolios of previous plans for meeting future electrical energy needs.  Each megawatt of electricity conserved means one less megawatt needs to be generated.  The amount of conservation that is cost-effective to develop depends upon how fast the demand for electricity grows, future natural gas prices since gas-fired combustion turbines are a key new resource, and year-to-year variations in water conditions.� Figure G-1 shows a frequency distribution of the amount of conservation that would be cost-effective to develop across all of these futures.  The amount ranges from a low of 835 aMW when demand growth and gas prices are low to a high of 2,150 aMW, corresponding to a future of high demand and high gas prices.  The average amount of regionally cost-effective conservation across all forecasts and gas futures is approximately 1,535 average megawatts.�

�Figure G-1

Frequency Distribution of Conservation Resource Development
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Table G-1 shows the sector and end-use distribution of the average amount of conservation developed.  Approximately one third of this conservation is in new and existing non-aluminum-industry facilities.  The Council has not estimated the amount of conservation that may be available in the aluminum industry.  There is undoubtedly some additional conservation in that sector as well.  The next largest source of potential savings are in residential water heating , including laundry equipment, which represents about one-fifth of the total potential.  New residential and commercial buildings combined comprise about one-quarter of the cost-effective potential.  The remainder of the conservation potential is spread among existing residential buildings and appliances, existing commercial buildings and irrigated agriculture.  The average levelized cost of these resources is approximately 1.7 cents per kilowatt-hour, with no individual conservation measure costing more than 3.0 cents per kilowatt-hour�.  The levelized average cost of conservation is roughly two-thirds of the cost of new generating resources.

�Table G-1

Average Achievable Conservation Potential



End Use Sector�

Average Megawatts�Average Levelized Cost

(Cents/kWh)��Freezers�15�1.9��Refrigerators�45�2.9��Water Heating �335�2.0��Residential Lighting�30�2.6��New Residential Space Heating�140�2.1��Existing Residential Space Heating�25�1.8��New Commercial�230�1.3��Existing Commercial�95�1.4��Commercial Renovation/Remodel�50�1.3��New Non-Aluminum Industrial�225�1.5��Existing Non-Aluminum Industrial�335�1.5��Direct Service Aluminum Industrial�Not Estimated�Not Estimated��Irrigated Agriculture�10�1.8��TOTAL�1,535�1.7��

Securing the region’s remaining cost-effective conservation could reduce the Northwest’s cost of meeting its future energy service needs by $2.3 billion.  Sensitivity studies showed that even under fairly dramatic changes in the need for future resources or the cost of new power generation, the investment in conservation would still provide positive economic benefit to the region.  Were the region to experience a sudden loss of 3,000 average megawatts of load, conservation’s value to the region would be reduced to $1.9 billion.  If the cost of new power generation in the year 2005 were suddenly reduced through some technological breakthrough to roughly half of today’s costs, conservation developed by then would still produce a present value benefit to the region of $800 million.  Alternatively, should the risk of global climate change due to carbon dioxide and other greenhouse gas emissions result in the imposition of taxes on these emissions, conservation’s value could increase by between $3.2 and $6.1 billion.  These scenarios are discussed in more detail later in this overview section.  

Major Changes in Conservation Resource Estimates

Each time the conservation resource is estimated by the Council in sequential power plans, significant changes need to be taken into account for estimating the remaining conservation potential.  Four key changes that needed to be incorporated in this power plan are: 1) reducing the overall amount of conservation resource available in the future because some has been acquired already, or has been incorporated into codes and standards that will mean new buildings and appliances are efficient; 2) reducing the amount of cost-effective conservation because avoided costs for new generation are much lower than in the prior power plans; 3) incorporating changes in technologies, which typically means something that wasn’t cost-effective in the past is now cost-effective; and 4) matching changes in the load forecast, which can significantly change the expected number of electrically heated houses or commercial floorspace, which in turn, changes the amount of electricity savings that can be targeted.  Table G-2 shows the changes in conservation potential in this draft compared to the 1991 Power Plan due to these factors.  The key changes are discussed next.  



�Table G-2

Summary of Major Changes Influencing Regional Conservation Potential

Factor�Effect on Conservation Potential in Medium Forecast (Average Megawatts)�

                      Decrease                   Increase���Conservation Acquisition Since 1991 Plan:

   Utility Program Acquisitions�

   Revised Commercial Codes and Standards

   New/Revised Federal Standards�

525

165

410�

0

0

0��Lower Avoided Cost�560�0��Technology Improvements�0�285��Large Forecast Changes:

   Electric Heating Saturation in Commercial

   Non-Aluminum Industrial Growth Rate�

230

0�  

0

110��

Conservation Acquisition Since the 1991 Plan

Since the adoption of the Council’s 1991 Plan the region has made significant progress in acquiring conservation.  Based on reports supplied to the Council by Bonneville and the region’s utilities, approximately 525 average megawatts of electricity savings were acquired between 1991 and 1995.  Approximately 315 average megawatts of this was accomplished in existing end-uses, which would reduce the future savings that could be achieved from existing houses and commercial/industrial buildings.  The remaining 210 average megawatts was secured from new applications, such as new buildings and appliances, which does not reduce the amount of savings that can be achieved in the future.  (The 210 average megawatts does not include savings from the construction of efficient buildings in the future due to changes in codes and standards.)

In addition, the states of Oregon and Washington adopted revised building codes for new commercial buildings and those that undergo major renovations or remodeling.  These revised state codes -- combined with new federal standards for certain commercial heating, ventilating and air conditioning systems and lighting equipment -- are estimated to save approximately 165 average megawatts by the year 2015 under the Council’s medium forecast.  

Revised federal standards for clotheswashers, dishwashers and showerheads are projected to save the region a total of 140 average megawatts if regional economic growth matches the Council’s medium forecast.�  Also at the federal level, the energy efficiency standards for manufactured housing were updated for the first time in 20 years.  These new standards, in combination with the region’s Manufactured Housing Acquisition Program (MAP) successfully transformed the energy efficiency of new manufactured homes.  As a result, under the Council’s medium forecast the space heating loads of new manufactured homes in the year 2015 will be approximately 270 average megawatts lower�.

Lower Avoided Cost Impacts

Another factor that has reduced the amount of conservation remaining to be captured is the substantially lower cost of new power supplies.  In the Council’s 1991 Plan, conservation resources with real levelized costs below 5.5 cents per kilowatt-hour were considered regionally cost-effective.  Adjusting for inflation, this is just over 6.0 cents per kilowatt-hour in 1995 dollars.  The “cost-effectiveness limit” used in this analysis is between 2.5 and 2.8 cents per kilowatt-hour, depending upon the daily and seasonal distribution of the savings.�  Table G-3, shows the reduction in conservation potential under the Council’s medium forecast, due to the change in the region’s avoided cost.  Had the region’s avoided cost remained at 6.0 cents per kilowatt-hour, approximately 560 average megawatts of additional conservation potential would have been cost-effective.

Table G-3

Changes in Conservation Potential Due to Lower Avoided Cost

Sector�Average Megawatts��Commercial�225��Residential Space Heating�70��Residential Water Heating�165��Residential Appliances�15��Industrial�55��Irrigation�30��Total�560��Technology Improvements

Not all changes that occurred since the adoption of the 1991 Plan have lowered the amount of cost-effective conservation remaining in the region.  Technological improvements in residential windows, refrigerators and freezers have added cost-effective savings potential where none existed before.  More experience and better understanding of the costs and benefits of thoroughly testing and calibrating commercial building controls and equipment now justify including “building commissioning” as a measure in the region’s conservation portfolio.  These new technologies have added about 285 average megawatts of conservation potential.�

Changes in the Load Forecast

In addition to the factors discussed above, changes in the load forecast can result in major changes in estimates of conservation resource potential.  Four factors exert the most influence.  These are 1) the number of new residences heated with electricity; 2) the market share of electric water heating; 3) the electric heat saturation in commercial buildings; and 4) the rate of non-aluminum industrial load growth.  Table G-4 compares these factors for this draft plan’s medium forecast with the medium forecast from the 1991 Plan.

As can be seen from Table G-4, the most significant changes in the Council’s estimate of regionally cost-effective conservation that were due to differences in the underlying load forecast are in the commercial and industrial sectors.  Due to lower gas prices, more commercial buildings are expected to use natural gas heat.  This lowered the commercial sector conservation potential by 230 average megawatts.  The non-aluminum industrial sector growth rate is 50 percent higher than in the 1991 Plan.  This increased the achievable conservation potential in that sector by 110 average megawatts.

Table G-4`

Major Changes in Medium Load Forecast Influencing Conservation Potential

Factor�1991 Plan Value�1996 Draft Plan Value�Impact on Conservation Potential��New Electrically Heated Dwellings�1.18 million dwellings�1.18 million dwellings�No Change��Residential Water Heating Saturation�78 %�81 %�Small Increase��Commercial  Electric Heating Saturation�64%�45%�230 MW Decrease��Non-Aluminum Industrial Growth Rate�1.44% per year�2.12% per year�110 MW Increase��

Estimating the Conservation Resource

The following section summarizes the Council’s approach in estimating the conservation resources available to the region.  Each of the following tasks is described.

Supply curves: The first task is to develop a “supply curve” of conservation opportunities to initially rank-order measures with those having the lowest levelized cost coming first.  

Screening for regional cost-effectiveness: The supply curve is then screened to keep only those measures that are cost-effective -- lower cost than power from the West Coast market in the near term, or lower cost than a combustion turbine in the long term.  Cost effectiveness calculations include the benefits of capacity savings.  

Demand forecast calibration:  A check is conducted to ensure that the base-case consumption of a building or appliance in the conservation analysis matches the consumption used in the forecast for the same type of building or appliance.  Savings from measures bundled into programs are also compared with evaluation data to the extent historic programs are similar to the conservation envisioned for the future.  Finally, the number of appliances, buildings or industrial loads to which the measure savings apply is taken from the forecast and multiplied by individual measure savings.  This translates measure savings into technical average megawatt potential if all applications could be secured.  

Technical versus achievable potential:  An estimate is made of how much of the technically available cost-effective conservation resource could be acquired if sufficient economic and political will is available.  

Characterization of key resource attributes:  Other attributes of the conservation measures, such as their daily, weekly, and monthly distribution, are associated with each program so it’s electricity saving characteristics can compete with other electricity options in the Integrated System for the Analysis of Acquisitions (ISAAC) model, described in Appendix H.  

�Supply Curves

A supply curve is an economic tool that depicts the amount of a product available across a range of prices.  In the case of conservation, this translates into the number of average megawatts that can be conserved (and made available for others to use) at various costs.  For example, an industrial customer may be able to recover waste heat from a process and conserve twenty- thousand kilowatt-hours at a cost of  one cent per kilowatt-hour.  This same customer may be able to conserve thirty-, fifty- and sixty-thousand kilowatt-hours of electricity for the respective costs of two, three and four cents per kilowatt-hour.  This represents the conservation supply curve for a particular customer.  Individual conservation estimates for end uses in each sector are summed across all buildings and applications to arrive at the regional supply curve for that sector.

The supply curves used in this draft plan do not distinguish between conservation resulting from specific programs or consumer response to the price of electricity.  Regardless of how the cost of installing a conservation measure are shared, its total cost to the region is the same.  The money used to purchase these savings is not available for investment in other resources and goods.  If consumers contribute to the purchase of conservation resources, then the cost to the electricity system will be less than the regional costs developed in this chapter.

Conservation supply curves are a function of the conservation measure’s savings and cost.  Annual savings are typically estimated using engineering analysis that has been calibrated to reflect real world conditions using actual metered data or load forecast results.  Costs are taken from field studies or standardized cost estimating tools and include first costs and operations and maintenance expenses over the life of the measure.  Finally, the costs and savings are combined in an analysis of the levelized life-cycle cost of all the conservation measures and the least-cost measure is ranked first.� 

The absolute value of the savings (in terms of kilowatt-hours per year) produced by adding a conservation measure is a function of the existing level of efficiency.  The less efficient the existing structure or equipment, the greater the savings obtained from installing the measure.  In order to minimize the costs of efficiency improvements, conservation measures are applied in a least cost order.�

To ensure consistency between the conservation supply curves and the system model (ISAAC) financial assumptions used in the levelized cost calculation are the same as those used in the system models for other resources.  The ISAAC model assumes that conservation will be financed for 15 years or the life of the conservation measures, whichever is shorter, at a real after-tax interest rate of 4.75 percent.

�Screening Measures for Regional Cost-Effectiveness

It must be determined which measures represented in the supply curve are regionally cost-effective.  To do this, the present value of each measure’s benefits is compared to the present value of its life cycle costs.  Benefits include energy and capacity cost savings, transmission and distribution cost savings� and the 10 percent credit given conservation in the Act.

The conservation costs included in the Council’s analyses are the sum of the total installed cost of the measure, and any operation and maintenance costs (or savings) associated with ensuring the measure’s proper functioning over its expected life.  Any measure that has a benefit-to-cost ratio of 1.0 or greater is deemed to be regionally cost effective.  “Cost-effective” therefore means that the conservation measure’s levelized costs are equal to or less than the region’s avoided cost for that measure’s savings, as they are distributed over the time of day and the course of the year.  Those measures which pass this screening step are then grouped into “programs.”�  The cost of this “program” is then increased to account for program administrative expenses to determine whether the overall package is regionally cost-effective.�

Incorporating Capacity Benefits

In this draft plan, the Council has attempted to incorporate more detailed information on the benefits of conservation based on the time of day and season that the savings are produced.  The Northwest’s highest demand for electricity occurs during the coldest winter days, usually during the early morning or late afternoon.  Electricity saved during these periods is more valuable than savings at night during spring when melting snow is filling the region’s hydroelectric system and the demand for electricity is much lower.  In addition to its value in offsetting the need for generation during periods of high demand, or “peak hours,” conservation also may reduce the need to expand local power distribution system capacity.  This means that the marginal “avoided cost” varies not only by the time of day and the month of the year, but also through time as new generation, transmission and distribution equipment is added to the power system.  In order to capture these differences in avoided cost, it was necessary to distribute annual savings over the 8,760 hours in a year.

Figures G-2 and G-3 show typical daily and monthly loads for space heating in houses built to two different efficiency levels (Pre-1979 housing stock and the Council’s Model Conservation Standards - MCS) that were monitored in the End Use Load and Conservation Assessment Project.  The difference in typical hourly and monthly use between these two houses  (shown in Figures G-4 and G-5) represents the time distribution of conservation savings or “conservation load shape” for space heating.  The specific cost-effectiveness limit was established for each end use by computing the weighted average time differentiated value of its savings based on its unique conservation load shape.  Figure G-6 shows an illustrative example of the levelized avoided cost by month charted alongside the monthly distribution of space and water heating savings.  Each time period’s savings are valued at the avoided cost for that time period.  The weighted value of all the time period’s avoided costs establishes the cost-effectiveness limit for a particular end use.  As can be seen from Figure G-6, the cost-effectiveness limit for space heating will be higher than that for water heating because more space heating energy is saved when avoided costs are higher.  Appendices G-5 and G-6 contain the conservation load shape and marginal cost files used to determine which conservation measures were cost-effective in this draft plan.  To account for avoided local distribution system costs, conservation savings were credited with $5.00 per kilowatt-year.



Figure G-2

Hourly Space Heating Load Shape�
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Figure G-3

Monthly Residential Space Heating Load Shape�
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Figure G-4

Hourly Space Heating Conservation Load Shape�
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Figure G-5

Monthly Load Shape of Space Heating and Conservation�
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Figure G-6

Monthly Value of Savings for Space and Water Heating�
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Demand Forecast Calibration

For all the conservation resources, each package of measures or “program” is calibrated with the demand forecast.  This is done for two reasons.  First, it ensures that savings are not counted twice (once as a reduction of demand in the forecast and again as a conservation measure) or under-counted.  Second, it provides a mechanism that consistently accounts for changes in consumer behavior in response to conservation.  For example, this step captures how consumers might change their wood heating use in response to changes in electricity prices or in response to the weatherization of their homes.  This results in average savings and costs that incorporate expected long-term consumer behavior.  

As part of this step, the “calibrated” cost and savings are compared with evaluation data available from the field for comparable programs.  This gives an indication of how well the estimates match to actual experience.  Generally, these comparisons with evaluation data are made on a “rough” basis because actual past programs often do not match the package of measures being analyzed for the future.  For example, the results of the evaluation of the Super GOOD CENTS program for new residential construction is not directly comparable to the conservation estimates presented in here for new residential construction because the historic program funded a different set of measures.  

This step also includes multiplying the savings from one building or appliance by the number of buildings or appliances that are expected over the 20 year forecast horizon.  This translates measure savings for one application into technical average megawatt potential if all applications could be secured.  

Technically Available versus Practically Achievable Conservation Potential

The technical potential is reduced by the portion of the conservation resource that is considered not practically achievable.  The remainder, termed “achievable conservation,” is defined as the net energy savings the Council anticipates could be developed after taking into account factors such as consumer resistance, quality control and unforeseen technical problems.  

Historically, the Council has assumed that 85 percent of the technically available conservation was achievable because it believed that the wide assortment of incentives and regulatory measures provided by the Northwest Power Act could persuade the region’s electricity consumers to install a large percentage of the available and cost-effective conservation.  In this draft plan, the Council has assumed the amount of conservation that will be developed due to the momentum created by existing utility programs and ongoing consumer actions is approximately 30 percent of what would be achievable using these historic assumptions.  

While Bonneville and the region’s electric utilities have been the dominant force behind the development of conservation resources in the past, the electric utility industry is in the midst of a transition that is likely to result in major restructuring.  The implications of a more competitive, less regulated utility industry for securing potential conservation in the future are unclear.  The Council’s analysis, discussed in Chapter 6 of the draft plan, concludes that under virtually any restructuring alternative, Bonneville and the region’s utilities will not find it in their economic self interest to pursue conservation acquisition at their historic levels.  Therefore, this draft plan assumes that approximately 30 percent of the regionally cost-effective conservation will be achieved without further market intervention by some party.  However, the “achievable” conservation potential reported in this appendix assumes that some mechanism could be designed and implemented to capture about 85 percent of all the cost-effective conservation resources identified.

�Characterization of Key Resource Attributes

This task involves using the cost and savings characteristics of each program to evaluate the conservation resource’s cost-effectiveness and compatibility with the region’s power system and timing of the need for new resources.  The cost and savings data, calibrated to the forecast, along with other characteristics of the end use savings (such as their daily, weekly and monthly distribution) are used in the system model, called the Integrated System for Analysis of Acquisitions (ISAAC), to be compared with other electricity options in the development of the resource portfolio.  Cost-effectiveness is determined by comparing each program against other resources to determine which will provide electric service at the lowest cost.  

Two key attributes necessary to model the conservation resources are: 1) whether it is a discretionary or lost-opportunity resource, and 2) if it is a discretionary resource,  how quickly it can be developed.  These are discussed next.

Conservation resources can be divided into two categories.  The first category includes those resources that can be secured based on need, such as savings from insulating an existing building.  The second category of conservation resource can only be secured economically at a particular point in time, such as at the time of building construction or industrial process change.  The first category of conservation resource can be viewed as “discretionary” because it can be acquired “as needed.” The second category of conservation has been termed “lost opportunity” or “non-discretionary” because it can only be captured at a specific point in time.  Each of the conservation programs are categorized as either discretionary or lost-opportunity.  

The development rates for the discretionary resources are subject to management.  The amount of “discretionary” conservation that the Integrated System for Analysis of Acquisitions (ISAAC) model schedules in any one year to meet energy needs depends on the need for new resources and on how fast a program can become operational.  The rate at which a program can be brought on-line is sometimes known as the program acceleration or ramp rate.  If the region has surplus power for a long time, but a conservation program is already operating, the rate at which the program can slow down and the minimum level at which that program can remain viable are also important.  The minimum viable level of the program, if above zero, determines the amount of savings that would accrue even though the region would prefer to delay purchase of the resource during the surplus period.  Each program also has an upper limit on its activity level and a limit on how quickly the activity level can be reduced (decelerated).  Table G-5 summarizes the constraints on conservation deployment assumed in the draft plan for discretionary resources.  



Table G-5

Discretionary Conservation Program Development Constraints

Resource�Minimum Viable (%/year)�Maximum Acceleration (%/year/year)�Maximum Deceleration (%/year/year)�Maximum Rate (%/year)��Residential Weatherization�4�5�5�12��Residential Lighting�4�5�5�12��Existing Commercial�2�2�2�6��Industrial�0�2�2�6��Irrigated Agriculture�0�5�5�5��

�The amount of practically achievable conservation reported in this appendix for each end-use is based on the development rate associated with the Council’s medium forecast.  Should the region experience high or lower economic growth, the amount of achievable conservation will also be more or less than described here.  

Conservation opportunities are available over a wide range of costs.  Therefore, in order to maximize the regional benefits of conservation, the region should strive to secure the lowest cost savings first.  The decision rules embodied in the ISAAC analysis “develop” conservation resources in their ascending “least cost” order.  The next section describes the results of the ISAAC analysis of conservation’s value to the regional power system.

The Value of Conservation to the Region

This section describes the value of conservation to the region over the long-term and then reviews a number of sensitivity cases that explore the strength of the result.  It ends with a discussion of the near-term financial risks of acquiring the conservation resource.  

Conservation’s Benefits, Uncertainties and Risks 

The development of cost-effective conservation is the highest-priority electricity resource in the Northwest Power Act.  In order to be considered  “cost-effective,” conservation must be less costly than the next similarly available and reliable generating resource.  The goal of each plan has been to find the mix of conservation and new power supplies that produces the lowest (i.e., least cost) total present value cost of meeting the region’s energy service needs.  In the near term, the levelized cost of the conservation must be less than the estimated levelized cost of market purchases from out of region to be cost-effective.  Once the transmission system cannot accommodate further purchases from outside the region, conservation must have a lower levelized cost than new natural gas-fired combustion turbines.  

The council has historically viewed the costs and benefits of investing in the region’s energy future from a long-term perspective.  It has tried to weigh the costs of investments made in new resources over the 20-year planning horizon against the benefits they could return to the citizens of the Northwest over the resources’ useful lives.  The fact that people tend to place greater weight on near-term costs and benefits than those that might occur far in the future is accommodated by discounting future costs and benefits.�  

Conservation investments have three characteristics that must be taken into consideration in this sort of long term perspective.  First, the costs of conservation are virtually all capital.  This means there are no operating costs that can be avoided if, for example, demands grow less quickly than expected or fuel prices fall.  Second, for this analysis we have assumed that all the conservation is amortized over 15 years even though some measures produce savings over much longer periods.  This means the costs are front-loaded while the benefits are frequently spread out over a longer period.  Finally, some of the conservation is very long lived.  As a result of all these factors, a long-term perspective exposes these investments to uncertainty and risk.  

�Countering these characteristics is the fact the investment in conservation is made incrementally.  On average, the pace of acquiring all 1,535 average megawatts of cost-effective conservation would be about 75 average megawatts per year.  This means that the region can (and should) regularly revisit the economic merits of further investments in conservation.  This limits the risk of potential over-investment.  In the following paragraphs, the analysis of the long-term value of conservation is described along with the effects of key uncertainties and risks.

Analysis of the Long Term Benefits of Conservation

The Council analyzed the long-term benefits of conservation using the Integrated System for Analysis of Acquisitions (ISAAC) model.  The model is described in more detail in Appendix H.  This analysis required: 1) dividing the total amount of cost-effective conservation that could be acquired into cost bins; 2) estimating utility program and price-driven consumer acquisitions; 3) estimating the net present value benefits to the region of developing various levels of conservation.  These are described next.  

Establish the Amount of Cost-Effective Achievable Potential by Cost Bin

Each end-use sector’s total achievable conservation potential was divided into four blocks based on its total resource cost (total direct cost, plus 20 percent administrative costs).  The first block contained all conservation costing less than 1.0 cent per kilowatt-hour, the second contained conservation costing between 1.0 and 2.0 cents per kilowatt-hour, the third contained conservation costing between 2.0 and 3.0 cents per kilowatt-hour and the fourth block contained conservation costing between 3.0 and 4.0 cents per kilowatt-hour.  Each block was treated as an independent resource.

Figure G-7 shows the distribution of this conservation across the major end uses or sectors at levelized costs between 1.0 and 6.0 cents per kilowatt-hour using a point estimate of future conditions that matches the Council’s medium economic growth scenario.  Table G-6 shows the distribution of the regionally cost-effective conservation resource potential by major end-use sector as well as the distribution of conservation at levelized cost increments between 1.0 and 6.0 cents per kilowatt-hour for this same forecast.  The total regionally cost-effective conservation available in the medium forecast shown in Table G-6 is 1,780 average megawatts.  Note that as described above, the average amount of conservation that appears cost-effective to the region across the full range of Council forecasts is 1,535 average megawatts.  �

Figure G-7

Conservation Supply Curve for Medium Forecast�

�





Table G-6

Incremental Conservation Resource Potential in Medium Forecast by End-Use Sector (Average Megawatts)��Maximum Levelized Cost (Cents/Kilowatt-hour)�1.0�2.0�Cost 

Effectiveness Limit�3.0�4.0�5.0�6.0��Freezers�0�15�0�0�20�0�0��Refrigerators�0�0�90�0�0�0�0��Water Heating�0�290�25�0�10�150�0��Residential Lighting�0�0�45�0�0�0�0��New  Residential Space Heating�0�100�105�20�10�15�0��Existing Residential Space Heating�10�15�0�0�20�5�0��New Commercial�125�45�70�0�25�45�10��Existing Commercial�45�45�50�0�40�65�15��Commercial Renovation/Remodel�40�15�20�0�10�10�5��Non-Aluminum Industrial�260�265�95�30�15�10�0��Irrigated Agriculture�0�5�5�5�5�10�5��TOTAL BY BIN�480�795�505�55�155�310�35��CUMULATIVE TOTAL�480�1,275�1,780�1,835�1,990�2,300�2,335���Estimate Utility Program and Price Driven Consumer Acquisitions

Some of the achievable conservation identified is likely to be developed through ongoing utility programs, and independent consumer actions.  An estimate was made of the conservation likely to be developed as a result of the momentum of current utility programs plus that which consumers acting on their own may secure over the longer term.  Council staff contacted Bonneville and the region’s utilities and asked them to estimate the amount of conservation they are likely to develop over the next five years.  The results of this survey indicated that the region’s utilities are planning to acquire 290 average megawatts between 1996 and the year 2000.  This conservation was assumed to be implemented on a fixed schedule: 70 average megawatts per year the first two years; 60 average megawatts per year the next two years; and 30 average megawatts the fifth year.  The total cost of these conservation resources was assumed to be about 1.9 cents per kilowatt-hour.  The actual cost to utilities of these acquisitions depends upon the degree of cost-sharing they arrange with their customers.  

In addition to the conservation that appears likely to be developed by utilities over the next five years, the Council estimates that an additional 225 average megawatts (15 average megawatts per year) of conservation are likely to be developed each year as a result of consumer response to electricity prices and future market-driven actions on the part of consumers and businesses on their own.  This assumption was developed by looking at two approaches to estimate how much of the remaining conservation potential will be secured by market forces.  The first approach was to estimate how much conservation has simple economic payback periods that consumers typically find attractive.  Figure G-8 shows the amount of conservation available at simple payback periods up to seven years.  Evidence suggests that simple payback periods of less than three years are typically needed by commercial and industrial firms in order to invest in conservation.  As can be seen from Figure G-8, only about 100 average megawatts meet this criteria.

The second approach used by the Council to determine how much conservation might be developed by the market was to identify specific conservation measures that had substantial non-energy related values or that would likely be adopted as a result of other factors.  For example, an industrial facility might invest in a conservation measure as part of a production process improvement or as a consequence of meeting an environmental or safety requirement.  In the residential sector, the reduced ultra-violet light wave transmission of super efficient windows may prompt consumer adoption of this measure.  Also, for example, the market transformation of the manufactured housing industry may result in continued purchase of highly energy efficient units.  Taken together these “market” responses are estimated to produce between 200 to 325 average megawatts of conservation.  The Council has estimated that at least 225 average megawatts of these “market driven” resources will be secured by the region’s consumers.  



Figure G-8

Consumer “Conservation Supply Curve”�

�

Figure G-9 shows historical (since 1978 annual conservation acquisitions) and projected acquisitions through the year 2015 assumed as the “market driven case.”  A total of 515 average megawatts of conservation costing an average of 1.6 cents per kilowatt-hour are assumed to be developed by the utility programs, market forces, and ongoing consumer response to electricity prices.

Figure G-9

                Historic Utility Conservation Acquisitions vs.  Projected Near and Long-term Market Driven Conservation

�



Of the 515, approximately 260 to 290 average megawatts are assumed to be developed by utilities in the next four to five years based on individual utilities reported plans for this time period.  The remaining 225 to 255 average megawatts are assumed to occur through a combination of business and consumer actions in response to a fully competitive marketplace.  A more detailed discussion of how the conservation resources were divided into these categories can be found in Appendix G-5: Market Bundles.

Estimating the Regional Value of the Conservation Resource

The ISAAC model was run to simulate 100 potential “future” combinations of economic growth, fuel prices and water conditions.  The first set of 100 “futures” assumed that the region relied solely on out-of-region purchases and new combined cycle combustion turbines.  This resource portfolio had a present value cost to the region of approximately $27.7 billion.  The ISAAC model was then used to simulate these same 100 “futures” with a resource portfolio that offset some of these purchases and new combustion turbines by developing the 515 average megawatts of “market and utility program momentum driven” conservation.  These same 100 futures were simulated four more times with the amount of conservation available for development set at a different cost ceiling.  That is, one set of these 100 futures was simulated with only conservation costing less than 1.0 cent per kilowatt-hour available.  Then another set of 100 futures were simulated with conservation costing up to 2.0 cents per kilowatt-hour.  This procedure allowed the Council to determine the incremental benefit of meeting future load growth with increasingly expensive conservation.

The results of this analysis indicated that purchasing conservation up to a levelized cost of 3.0 cents per kilowatt-hour provided a net benefit to the region of approximately $2.3 billion dollars.  To place this value in perspective, the estimated present value cost for all resources, except conservation, needed to meet the region’s electricity load growth over the next 20 years is $27.7 billion and the value to the region of purchasing power off the West Coast market instead of building combustion turbines in the region is $3.2 billion.  By making cost-effective investments in conservation, the $27.7 billion could be lowered to $25.4 billion.  Table G-7 shows the incremental net-benefit provided by each “block” of conservation.  Also shown are the total tons of carbon dioxide offset by the conservation.  This could become important should mitigation of global climate change be required in future.  

Table G-7

Regional Benefits of Conservation Resource Development �

Conservation Block�Average Present Value

$ Millions�Average

Megawatts�Carbon Dioxide

Offset

Millions of Tons��Utility Momentum plus “Market Driven” (Average cost = 1.9 Cents/kWh)�$   570�515�27��Less than 1.0 Cents/kWh�$   760�310�16��More than 1.0 and less than 2.0 Cents/kWh�$   830�525�27��More than 2.0 and less than 3.0 Cents/kWh�$   140�185�10��Total�$  2,300�1,535�80��

As shown in Table G-7, the $2.3 billion in benefits results from the development of about 1,535 average megawatts of the region’s conservation potential.�  Of this, 515 average megawatts are assumed to result from the “market driven” actions of consumers and momentum from utility programs.  Therefore, the region has the potential to secure an incremental benefit of approximately $1.7 billion ($2.3 billion minus $570 million) above what market forces may deliver on their own by developing, on average,  an additional 1,020 average megawatts of conservation potential.  

It is important to acknowledge that the majority of the benefit shown in Table G-7 occurs over the long term, beyond the 20 year planning horizon.  The plan looks at the value of resources developed over 20 years to meet load growth.  However, for a resource built in any given year that has a longer lifetime than the 20 year forecast horizon, the costs and benefits of that resource for its entire lifetime are counted.  Consider, for example, either a combustion turbine or an equivalent amount of conservation developed in the year 2000.  Both are financed over 15 years, both have  30 year lifetimes and both will produce or save kilowatt hours well beyond the 2015 forecast horizon.  Figure G-10 shows the cost profile for these two resources over time.

If these two resources were evaluated only up to the year 2015, all of the costs of the conservation would be included, but the fuel and maintenance costs of the combustion turbine after 2015 would be missed.  Until the year 2015, the two resources are fairly comparable in total costs, and both resources produce an equal amount of benefits (i.e., energy).  But after the year 2015 conservation continues to produce savings for the region at very minimal or no costs.  The turbine produces value after 2015, but at a much higher cost.  To capture the benefits and costs of resources acquired by 2015, the costs and benefits over their entire lifetime need to be incorporated.  The effects of uncertainty regarding future electrical generation costs have been addressed in the Council’s analysis and are discussed below.

Figure G-10

Resource Costs and Benefits are Valued Over their Productive Lifetimes
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While the average present value of the conservation is of interest, it is important to have a sense of how that value might change with respect to the uncertainty in fuel prices, demand growth and hydro conditions considered in the analysis.  The ISAAC model simulates 100 random “futures.” That is, it does not follow any specific economic growth path.  As a result, alternative resource portfolios can be evaluated by comparing the statistical average of their present value costs across these 100 futures as well as the distribution around that average.  Figure G-11a shows the distribution of present value benefits produced by the investments in conservation.  Over the life of the portfolio, the acquisition of this conservation produces a benefit to the region of between $0 and $4.5 billion.  The magnitude of both conservation’s value and the actual amount developed depends on specific combinations of economic growth, fuel prices and hydroelectric availability the region experiences over the next 20 years.  For example, under low economic growth and low fuel prices, just over 800 average megawatts of conservation are developed.  

Figure G-11a

Distribution of the Present Value Benefits of Conservation Over Full Resource Life
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	This conservation is a break-even investment for the region.  Alternatively, under high economic growth and high fuel prices, nearly 2200 average megawatts of conservation are developed providing the region with $4.5 billion in present value benefits.  On a long term basis, the region’s conservation investments are robust, yielding at least break-even or positive benefits to the region.

The reason conservation remains valuable over the wide range of futures modeled is because the conservation is relatively low cost and the cost-effectiveness of additional investments in conservation is continually assessed as the region invests over time.  As described above, in futures where low load growth and/or low gas prices occur, the region reduces its investments in conservation and develops much less than 1,535 average megawatts.  Because conservation is developed in increments over time it continues to have value, even compared to flexible combustion turbines.  If the region were to commit today to developing exactly 1,535 average megawatts of conservation over the next twenty years, there would be a significant number of cases where its present value costs exceeded its benefits.  As with any resource, the development of conservation should be periodically assessed.

Sensitivity Analysis on the Long-Term Benefits of Conservation

The Council then tested the ISAAC results of the benefits of conservation for sensitivity to changes in major input assumptions.  The Council’s base analysis accounts for much of the uncertainty associated with fuel prices, demand and hydroelectric conditions.  However, there are additional uncertainties and risks to which conservation investment is exposed.  These sensitivity cases are described next.  

Sensitivity Case 1 - Uncertainty in Conservation Potential

The Council relies on the best information and analysis it can produce in estimating the amount of conservation available for development.  Those estimates are, however, subject to some uncertainty.  Comments received on the Council’s draft conservation estimates for the commercial and industrial sectors argued that they were too optimistic.  To test the sensitivity of the ISAAC results to the amount of conservation in the portfolio, the estimated achievable potential of conservation in the industrial sector was reduced 44 percent.  Similarly, the commercial sector’s conservation potential was reduced by 30 percent to reflect a maximum market penetration rate assumption of 60 percent rather than the 85 percent assumed in the base case.  These alternative assumptions regarding the available conservation potential resulted in the development of 1,170 average megawatts of conservation by the year 2015, rather than 1,535 average megawatts, or a 365 average megawatt reduction.  This lowered the present value benefits of conservation from approximately $2.3 billion to about $1.8 billion.  Figure G-11b shows the distribution of the present value benefits across the 100 futures simulated in the ISAAC analysis for this sensitivity study.

Figure G-11b

Distribution of Present Value Regional Benefits with Lower Conservation Potential
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Sensitivity Case 2 - Sudden and Significant Loss of Load

The primary risk the region takes in purchasing conservation is that once the capital is invested it can no longer be used for some other purpose.  Virtually all of the cost of conservation is a fixed, up front capital cost that is repaid in savings over many years.  Once the capital is spent on a conservation measure, there is no simple way to recover its value, other than to wait for the savings to accrue.  If the region were to suddenly lose a large amount of load, some conservation investment would be unneeded.  

This possibility was investigated by assuming that the region looses 3,000 average megawatts of firm electrical load in the year 2005 as a result of industrial plant closures or economic downturn.  In this scenario, the development of cost-effective conservation still provides the region with $1.9 billion in present value savings compared to $2.3 billion in the base case.  This is a result of three factors.  First, because the region is already relying heavily on market purchases to meet its needs, it can respond to rapid changes in loads by curtailing purchases.  Secondly, less than 10 percent of the conservation that is typically scheduled for development by the year 2005 has a levelized life cycle cost to the region of more than 2.0 cents per kilowatt-hour.  Consequently, since it is less expensive than continued market purchases, it retains its value to the region.  Third, because the conservation is implemented incrementally at about 75 average megawatts per year, further conservation investment is reduced when the loss of load occurs.  Figure G-11c shows the distribution of the present value benefits across the 100 futures simulated in the ISAAC analysis for this sensitivity study.

Figure G-11c

Distribution of Present Value Regional Benefit With Sudden Large Loss of Load
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Sensitivity Case 3 - Technological Breakthrough in Generation Technology

Another way in which conservation investment would be at risk would be if there were some dramatic and unanticipated improvement in generation technology that would reduce the value of conservation savings.  This was tested by assuming that some technological breakthrough reduces the cost of new generation by nearly 50 percent (to 1.5 cents per kilowatt-hour) in the year 2005 and that this source of power is immediately available to serve all regional loads.  The costs of this resource were assumed to be all variable costs, and thus it would have complete flexibility to be turned on and off to meet load fluctuations.  Should this occur, it would reduce conservation’s average present value benefit to the region to approximately $800 million.  Figure G-11d shows the distribution of the present value benefits across the 100 futures simulated in the ISAAC analysis for this sensitivity study.  



Figure G-11d

Distribution of Present Value Benefit of Conservation With Reduced Cost of New Generation
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Sensitivity Case 4 - Global Climate Change Risk

Not all the risks the power system faces are adverse to conservation.  As is discussed later in this chapter, there is the risk that growing scientific evidence could result in the imposition of measures to reduce emissions of carbon dioxide and other greenhouse gases thought to be contributing to global climate change.  This risk was simulated by assuming taxes of $10, $25 and $40 per ton of carbon dioxide were implemented in 2005.  Such measures could change the value of conservation to between $3.2 and $6.1 billion.  Because these taxes raise the “cost-effectiveness limit” for conservation, they also increase the average amount of conservation developed in the region’s least-cost portfolio by 130 to 350 average megawatts.  Figures G-12, G-13 and G-14 show the distribution of the present value benefits across the 100 futures simulated in the ISAAC analysis for this sensitivity study for each level of carbon tax.

Figure G-12

Distribution of Present Value Benefits of Conservation with $10 per Ton Carbon Tax

� EMBED Word.Picture.6  ��� 



Figure G-13

Distribution of Present Value Benefit of Conservation with $25 per Ton Carbon Tax
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�Figure G-14

Distribution of Present Value Benefit of Conservation with $40 per Ton Carbon Tax
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Summary of Sensitivity Study Results

The effects of these various risks and uncertainties are summarized in Figure G-15.  This figure shows the average present value benefits of pursuing conservation in the various sensitivity cases.  In order to provide some measure of the robustness of these averages, Figure G-15 also shows one standard deviation above and below the average present value benefits.  While clearly some of these risks reduce the average value of the conservation, in all cases there remains positive value that is generally significant.  There are also risks that significantly increase the value of conservation, and many would argue that these risks are as likely as those risks that reduce the value of conservation.

�Figure G-15

Summary of Conservation Sensitivity Study Results
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Assessing the Near-Term Financial Risks of Acquiring the Conservation Resource

The reduction in the total present value of meeting the future electricity needs of the region with cost-effective conservation is not the only measure of its benefits and costs.  The $2.3 billion in present value savings accrue as a result of investments made over the 20-year planning period.  When comparing conservation with out-of-region power purchases or to the construction of new combustion turbines, some consideration should be given to the timing of the costs and benefits of these option.  This is because the total cost of these resources is composed of markedly different proportions of capital and operating (i.e., fuel) costs.  Virtually all of the total cost of acquiring conservation is represented by its capital cost.  On the other extreme, an out-of-region power purchase contract has virtually no capital associated with it at all.

The risk the region takes in purchasing conservation (compared to a less capital intensive resource) is that once the capital is invested it can no longer be used for some other purpose.  If fuel costs do not escalate as projected, or if a technological breakthrough occurs that dramatically lowers the cost of new electricity generation, some of the more expensive conservation measures may no longer be cost-effective.  The sensitivity studies discussed above showed that over the long run conservation  benefits largely outweigh its risks.   

In addition to estimating the probability of attaining a net benefit to the region in the long run, the Council attempted to estimate the “cost-risk” of capturing conservation benefits within a shorter planning period.  The Council compared the yearly cost of developing conservation versus buying power from the market in the near term and developing gas-fired generation in the longer term to assess the magnitude of the near-term risk created by purchasing conservation.  Figure G-16 shows the annual net cost to the region of acquiring conservation by the year 2015 under three different acquisition schedules.  The first schedule shows the annual net cost of acquiring the 515 average megawatts of conservation utilities are already planning to acquire plus the conservation the market might accomplish on its own.  This is labeled “Market Driven & Utility Momentum.”  The second schedule, labeled “Utility Momentum and Market Driven, plus Conservation below 3.0 cents/kWh” adds the annual net cost of capturing the remaining cost-effective conservation to the 515 average megawatts developed in the first schedule.  The third schedule, labeled “Least Cost Acquisition Schedule for Conservation below 3.0 cents/kWh” develops all conservation in least-cost order.  The “zero” line represents the cost of relying on additional market purchases and new gas-fired generation in lieu of capturing any conservation.  A positive figure represents net cost to the region while a negative figure represents a net savings.  As can be seen from a review of Figure G-16, the region experiences a small “negative” cash flow between 1996 and the year 2003 when it invests in conservation.  In the year 2004 and beyond, the region’s investments in conservation result in lower annual costs as they offset more expensive power purchase and generation options.�

Figure G-16

Annual Net Cost of Conservation Resource Acquisitions

 Compared to Reliance on Power Purchases and New Generating Resource Acquisitions 
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As shown in Figure G-16, the combination of utility program momentum and consumer actions results in a pace of conservation acquisition that will require an investment of about $40 million annually more than the cost of relying on the current out-of-region market through the year 2000.�  Developing the additional conservation needed to meet load growth would add only approximately $7 million per year in “new” investments beyond those anticipated to result from current utility plans and market expenditures.�  The higher net cost in the early years is because so much of this conservation results from utility programs and contract commitments that have not fully adjusted to the lower avoided costs the region is now seeing.  As a result, some of this conservation is more expensive than that which would be acquired on a least-cost basis.  However, if the region’s consumers and utilities are able to develop lower-cost conservation first, roughly the same amount of conservation is acquired, but at about one-third of the annual net cost.   This can be seen by comparing the line labeled “Least Cost Acquisition Schedule for Conservation below 3.0 cents/kWh to the other two lines in Figure G-16.

Several features of Figure G-16 are significant.  First, most of the “negative” cash flows in the years 1996 to 2000 are incurred by market-driven consumer actions and acquisitions resulting from the momentum created by current utility programs.  The incremental cost of the residual conservation beyond the market-driven in these years is small, less than $10 million per year.  Second, the “cross-over” point occurs around 2003 to 2004.  This implies that the time horizon for significant cost risk to the system is within a fairly short period.  Assuming no review of conservation acquisitions, fairly rapid reductions in generation costs would have to occur in order to drive the “negative” net cash flow of the region to a large number.

Figure G-17 illustrates the annual capital requirement for acquiring the 1,535 average megawatts of conservation resources and the annual amount of conservation acquired for each year in the planning period.

Figure G-17

Total Annual Conservation Capital Costs and Savings�
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Three factors should be taken into account in viewing Figure G-17.  First, the level of conservation acquisitions from 1996 through the year 2000 is based on utility projections of conservation program activity levels described earlier.  Second, the capital requirements shown in this figure represent conservation’s total cost to the region.  They are not directly comparable to past or projected utility expenditures because utility program participants usually pay a portion of these costs.  Third, to put these costs in perspective, the region’s current annual retail electricity bill (i.e., revenue requirement) is just under $8 billion.  Thus, the annual total cost of securing the conservation contained in this draft plan is equivalent to about two percent of the region’s annual electricity bill.

�Individual Sector Analysis 

The following sections describe the analysis used to estimate the costs and savings for each  sector:

Residential

Commercial

Industrial

Irrigated Agriculture

Transmission and Distribution



Each section provides the details of the analytical tools used and the resulting estimates of technical and achievable conservation potential and costs.  Included is a discussion of the relevant changes in estimates since the 1991 Plan as well as new information that has been developed.  For more background on a particular sector, Volume 2 of the 1991 Plan should be consulted.  

The following narrative uses examples based on calculations from the Council’s medium demand forecast.  Throughout the remainder of this appendix, results for the medium forecast are used, unless specifically noted otherwise.  Similar calculations were done for the low, medium-low, medium-high and high forecasts, but are not reported in this appendix for sake of brevity.  As discussed above, the actual amount of conservation that is cost-effective to develop will depend on the combination of economic growth, fuel prices and hydroelectric conditions in the region over the next twenty years.
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� For example, if economic growth occurs according to the Council’s medium low forecast, the region will need to add approximately 145 average megawatts of new resources each year.  However, if regional economic growth is at the Council’s medium high forecast, nearly 425 average megawatts of new resources will be needed each year.  

�This is the total amount of conservation achievable, given sufficient economic and political resources, over a 20 year period.  The 1535 average megawatts of cost-effective potential identified in this plan is very different than the 1500 average megawatts referenced in the 1991 Plan.  In this Plan, the 1535 average megawatts is the mean (i.e., average) amount of cost-effective and achievable conservation over a 20 year period across the full range of Council load growth scenarios.  In the 1991 Plan, the 1500 average megawatts was a “point-estimate” of the amount of cost-effective achievable conservation over a 10 year period assuming the specific conditions of the Council’s medium-high load growth.  

� These levelized cost do not include the 10 percent credit provided for conservation under the Northwest Power Act.

� Utility program acquisition decreases the conservation resource potential available in existing buildings and equipment, the revised codes and standards impact conservation potential in new construction, and lower avoided cost and technology improvement affect both new and existing electricity applications.

� Note that not all of this acquisition reduces future potential because not all of it came from existing end-uses, as described in the text.  

� In this draft Plan, the Council has attempted to differentiate the marginal cost of supplying new power based on the time of day, the day of the week and the month of the year.  As a result, the “cost-effectiveness” of a particular conservation measure depends on when it produces savings.  See the section entitled “Estimating the Conservation Resource” below for further explanation.

�  Levelized life-cycle cost is the present value of a resource's cost (including capital, financing and operating costs) converted into a stream of equal annual payments; unit levelized life-cycle costs (cents per kilowatt-hour) are obtained by dividing this payment by the annual kilowatt-hours saved or produced.

� Least cost is defined in terms of a measure’s levelized life-cycle cost, stated in cents per kilowatt-hour.  Levelized cost is used so that measures with different lifetimes and savings can be compared on a uniform basis.

� To ensure that conservation and generating resources are compared fairly, the costs and savings of both types of resources must be evaluated at the same point of distribution in the electrical grid.  Conservation savings and costs are typically expressed at the point of use (meter), such as in the house.  In contrast, the costs and generation from a power plant are typically expressed at the generator (busbar) itself.  Thus, to make conservation comparable with generation, the costs of the conservation resource must be adjusted to reflect saved transmission and distribution system losses.

� The term “program” as used here is a set of measures that affect a particular end-use (e.g., residential refrigeration, commercial lighting, etc.), even though these measures may be secured through a variety of means (e.g., codes, utility actions, consumer actions, etc.).

� In addition to the direct capital and replacement costs of the conservation measures, administrative costs to run the program must be included in the overall cost.  Administrative costs can vary significantly among programs and are usually ongoing annual costs.  In prior power plans, the Council used 20 percent of the capital costs of a conservation program to represent administrative costs.  The Council’s estimate of 20 percent falls within the range of costs experienced in the region to date.  Therefore, the average cost of all conservation programs is increased 20 percent before being compared to generating resources to determine which costs less.  The only exception to this assumption is in the industrial sector, where program experience indicates that administrative costs should be assumed to be 10 percent of costs.  



� For this plan a base discount rate of 4.75 percent was used.  The amount of conservation that is regionally cost-effective was also tested using discount rates of 3.0 and 6.0 percent.  The results of these studies indicated that changes in discount rate would alter the amount of cost-effective conservation by less than 10 percent above and below the potential reported in this section.

� The present-value benefits shown in Table G-7 do not include the 10-percent credit provided conservation in the Northwest Power Act.

� In the medium load growth case the ISAAC model develops roughly 1,700 average megawatts of conservation out of the 1,780 average megawatts of cost-effective potential if no other resources are available.   The difference of 80 average megawatts is due to assumed constraints on the pace at which conservation resource development can be accelerated.

� The annual cost of acquiring conservation is assumed to be financed at a 4.75 percent real interest rate and repaid over 15 years.  The “net cost” shown in Figure G-16 represents principal and interest payments minus the cost of power purchases after taking into account revenue produced by out-of-region sales.

� Of the 700 average megawatts of conservation needed to meet load growth through the year 2003, approximately 335 average megawatts are anticipated to be developed by utilities and consumers without further market intervention.

� It should be noted that actual utility expenditures are expected to be only a portion of this amount due to consumer cost-sharing.
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