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November 28, 1995





MEMORANDUM





TO:	Council Members





FROM:	Tom Eckman/Jeff Harris





SUBJECT:	MCS





The Act requires that the Council adopt “Model Conservation Standards” for new and existing buildings, utility and government programs and other consumer actions.  These standards are to be set at levels which achieve all regionally cost-effective power savings that can be shown to be economically feasible for consumers (taking into account financial assistance that may be provided by Bonneville).  The 1991 Plan (Volume II, Chapter 12) sets forth six Model Conservation Standards.  These are the standards for:





New Electrically Heated Residential Buildings,


Utility Conservation Programs for New Residential Buildings,


New Commercial Buildings,


Utility Conservation Programs for New Commercial Buildings,


Buildings Converting to Electric Space Conditioning or Water Heating Systems; and, 


Conservation Programs not Covered by Other Model Conservation Standards.





Of these six standards, only the standards for New Electrically Heated Buildings and for New Commercial Buildings, set forth specific levels of efficiency to be achieved.  The 1991 Plan’s finding of regional cost-effectiveness for these levels of efficiency was based on avoided costs that were substantially higher than our current estimates.  Therefore, staff performed an analysis to determine whether these standards remain regionally cost-effective.  Our analysis, which is described in more detail below, leads us to conclude that the efficiency levels called for in the 1991 Plan can be achieved within the current cost-effectiveness limits.


The Act also requires the Council to determine whether to recommend that the Bonneville Administrator be authorized to surcharge utilities where the savings attributable to the standards have not been achieved.  The Council’s 1991 Plan does not recommend that the Administrator be so authorized.  The staff recommends that the Council retain this policy in the 1996 Plan.











Cost-Effectiveness of Standards for New Residential Buildings





The cost data used in the staff’s analysis were obtained from a recently completed survey of new residential construction costs prepared for Bonneville.  Costs were obtained from builders, subcontractors and materials suppliers from across the region.  Savings were estimated using the building simulation models which have been calibrated to sub-metered space heating use.  Table 1 provides a summary of the incremental costs used in the staff analysis.





Table 1


Incremental Cost of New Residential Space Heating Conservation Measures
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Savings were estimated for each measure at four locations representative of the varying climates found across the region: Portland, Seattle, Spokane and Missoula.  Three different house sizes and designs were used to represent typical newly constructed homes.  Tables 2 through 5 show the results of the cost-effectiveness analysis.  All measures with a benefit/cost (B/C) ratio of 1.0 or larger are considered regionally cost-effective.





Table 2


Measure Cost-Effectiveness in Climate Zone 1 - Portland
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Table 3


Measure Cost-Effectiveness in Climate Zone 1 - Seattle
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Table 4


Measure Cost-Effectiveness in Climate Zone 2 - Spokane
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Table 5


Measure Cost-Effectiveness in Climate Zone 3 - Missoula
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	Not all of the measures that the Council identified in the 1991 Plan are regionally cost-effective under using current estimates of avoided generation costs.  However, due to advances in technology, other measures that were not cost-effective in 1991,  now appear to be so.  The Council’s Model Conservation Standards are “performance based” not prescriptive.  That is,  many different combinations of energy efficiency measures can be used to meet the overall performance levels called for in the standards.  One means of determining whether the level of performance called for in 1991 model standards can be achieved cost-effectively with a new combination of measures is to calculate the total heat loss rate of a “reference building” that meets the Council’s standards and compare it to the same building built with some other combination of measures.  Table 6 shows the maximum total heat loss permitted under the 1991 model standards “reference” case requirements for the three prototypical homes used in the staff’s analysis for each if the region’s three climate zones.   Table 6 also shows the heat loss rates that can be achieved in new homes built to include only those conservation measures shown in Tables 2 through 5 that have a benefit/cost ratio of at least 1.0 for the same three homes.  The lower a buildings total heat loss rate the less space heating energy it will consume.
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Table 6


1991 Model Conservation Standards  Reference Heat Loss Rates


versus


 1996 Draft Plan Cost-Effective Heat Loss Rates
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A review of  Table 6 shows that in all but one case the maximum allowable heat loss rate permitted under the 1991 Plan’s Model Conservation Standards is greater than those that can be achieve cost-effectively under current avoided costs.  The sole exception occurs in climate zone 3, where the 1991 model standards call for a heat loss rate that is about three percent below what is currently cost-effective.  It should be noted that staff believes that this three percent difference is well within the band of confidence we have in any of the individual inputs to this analysis.





Conclusion: The level of performance called for in the Council’s 1991 Model Conservation Standards for new residential buildings remains regionally cost-effective under current avoided cost assumptions.  By inference, the energy codes adopted in the region that call for efficiency levels equivalent to the 1991 standards also remain regionally cost-effective.  The economic feasibility of the 1991 standards can be (and has been) tested empirically.  Oregon and Washington adopted statewide energy codes equivalent to the 1991 standards.  The robust housing market in both these states since these codes went into place is strong evidence that the efficiency levels are “economically feasible.”





Cost- Effectiveness of Standards for New Commercial Buildings


	Background.  The 1991 Model Conservation Standards for non-residential buildings differs from the residential MCS in that it is actually a reference to two national standards.  The requirements for building envelopes and mechanical systems were referenced directly to the American Society for Heating, Refrigeration and Air-Conditioning Engineer’s Standard 90.1-1989 Energy Efficient Design of New Buildings Except Low-Rise Residential Buildings.  Requirements for lighting were referenced to the US Department of Energy’s Energy Conservation Voluntary Performance Standard for New Commercial and Multi-Family High Rise Buildings (10 CFR Part 435, January 30, 1989).  These standards were translated into an effective code document through a public process that resulted in the publication of the 1990 Edition of the Northwest Energy Code.  





	These standards, as adopted by the Council, were intended as performance targets that were found to result in efficiency improvements that were commercially available, reliable, and economically feasible for consumers without financial assistance from Bonneville.  Energy codes with performance levels equivalent to the Council’s MCS have been adopted in Washington (April 1994) and Oregon (effective early 1996).  In the development of each of these state codes, an extensive process was undertaken to ensure that each of the components of these codes met criteria for cost-effectiveness and reliability adopted by each state.  Given that both of these codes provide equivalent or better performance than the MCS, there appears to be adequate confirmation of the availability and reliability of these efficiency features.  However, given the changing cost of avoided resources, a review of whether the MCS is still cost effectiveness is in order.





	Analysis.  Since the Non-residential MCS covers almost all end-uses, a complete analysis would require an extensive re-running of all of the measures applied to each of ten prototypical buildings and accounting for interactions between measures.  This type of analysis was done in 1988-1989 to confirm the cost-effectiveness of the MCS at that time but would require significant resources in order to repeat it today.  As a less-costly alternative, the MCS measures could be analyzed as “bundles” across the prototypes used in the current planning process.  Data for the savings across all end-uses for these bundles was taken directly from the 1991 plan.  Cost data for these bundles was also taken from the 1991 plan but was escalated for inflation to 1995 dollars.  These bundles were then run through the same analysis used for the conservation supply curves for the 1996 power plan.  





	Results.  All of the prototypes had benefits exceeding costs except for the large retail with a benefit/cost ratio of 0.95 and the hotel prototype with a ratio of 0.49.  Weighting proportionately to the share of total floorspace represented by each prototype yields a benefit/cost ratio of 4.3 and a levelized cost of 4.3 mills/kWh across the entire sector.  These results are not that different than was found in the previous analysis.  Figure 1 shows the equivalent levelized cost of the MCS by prototype compared to the effective equivalent resource with similar characteristics at around 25 mills/kWh.
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Figure 1.   MCS Levelized Cost by Prototype





	Conclusion.  Across the sector, the Non-Residential MCS is cost-effective to the region and has been demonstrated to be commercial available and economically feasible through the adoption of MCS equivalent codes in Oregon and Washington.  While the MCS may not be cost-effective for every measure in every building, we believe that an analysis of the MCS as it applies across the entire sector is appropriate given that the standards themselves reference industry standards that apply across the sector.
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Appendix G4:  MCS Cost-Effectiveness Analysis











