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This paper discusses the rationale for using a proxy plant to represent the cost of non-qualifying electricity and other key elements of the OPUC staff draft incremental cost rule.  Also provided is a walk-though of an example spreadsheet (OPUC-incremental-cost-examples.xls).  The spreadsheet and this discussion are consistent with both the Nov. 18 and Jan. 16 drafts of the rule on the incremental cost of compliance  The discussion focuses on incremental costs for electric companies. 
Reasons to Use a CCCT Proxy Plant 

There are two primary reasons for selecting a natural gas-fired combined-cycle combustion turbine (CCCT) as the proxy resource to represent the cost of non-qualifying electricity.  First, it is a resource that a company might build if it were short of energy and capacity.  Second, a CCCT provides a reasonable estimate of long-run wholesale power prices.

A CCCT is the likely baseload resource a company would build in the current situation.  While utilities might add some simple-cycle turbines and other non-qualifying resources solely for peaking, rarely are plants or contracts for qualifying electricity added to increase peaking.  Energy is the main reason for adding qualifying resources.  Therefore baseload resources, such as a CCCT, are more applicable.

The second reason for using a CCCT proxy plant is it provides a reasonable estimate of long-run wholesale power prices.  This is more fundamental.  From economic principles, wholesale prices provide a reasonable indication of the cost of non-qualifying electricity.  OPUC Staff does not propose using long-term forecasts of wholesale prices to represent the cost of non-qualifying electricity because of the complexity of such analysis.  Also, it would be more difficult to update wholesale power forecasts than estimates based on a proxy plant, especially given the diversity of wholesale power products.  

Most wholesale price forecasting models seek to balance the supply and demand for electricity in the West.  They do so by adding base-load resources when justified by wholesale prices.  The standard base-load resource for these analyses is a natural gas-fired CCCT.  When wholesale prices exceed the cost of a CCCT, the model adds plants until wholesale prices roughly equal the cost of a CCCT.  
As a result, long-term price forecasts of this type roughly equal the forecasted cost of CCCTs.  Two of the key assumptions in forecasting wholesale prices are the cost of building a CCCT and the cost of the fuel.  These are also the key assumptions in a proxy plant analysis.  The difference is the proxy plant analysis is more transparent.  
Timing of CCCT Proxy Additions
The draft rule does not attempt to match the size or timing of proxy CCCTs to the amount of qualifying electricity acquired each year.  Even after the acquisition of qualifying electricity, CCCTs are likely to be built to meet remaining load growth.  An analysis that only considered CCCT acquisitions to replace qualifying electricity could significantly underestimate the size and frequency of CCCTs in the absence of renewable portfolio standards (RPS).  

More importantly, the cost of a CCCT is being used to approximate long-term wholesale power prices.  The appropriate size of CCCT for this purpose is the standard-sized unit added by the western power industry.  
If it appears that CCCTs will not provide reasonable long-run estimates of future wholesale prices, the use of a proxy CCCTs should be reevaluated.  If the rule were revised to used a different method of estimating non-qualifying costs, the same CCCT proxy plants should still be paired with the qualifying resources acquired before the revision.  
Reasons for a New Proxy Plant for Each Year
The costs of proxy plants and qualifying electricity used for incremental cost calculations should be comparable.  There are often considerable year-to-year variations in the capital costs per MW of qualifying resources and CCCTs.  These are largely driven by the construction costs and the costs of materials in each year.  Per unit costs in power purchase agreements also vary based on the cost of new plants.  The cost of a proxy plant planned for the same year as qualifying resource provides the most reasonable estimate of the incremental cost.  For the purpose of the rule, the first year the costs of a plant or contract providing qualifying electricity are in rates is assumed to be the initial year of operation.  
Concerns about Near-Term Market Prices to Supplement Proxy Plant Costs
Some parties have suggested that short-term wholesale power prices might be used in the period before a CCCT plant might have been required.  This alone could not provide a complete estimate of non-qualifying costs.  Levelization under ORS 469A.100(4) requires that life-time costs be compared.  
If non-qualifying costs were estimated based on short-term wholesale power prices for a few years plus the cost of a proxy plant planned to be on-line thereafter, it would be more complex to update the estimate of non-qualifying costs than one based simply on a proxy plant.  More importantly, the capital costs of the CCCT and the qualifying resource would not be comparable.  
Adding short-term wholesale prices to the estimate of proxy plant costs is unlikely to significantly improve incremental cost estimates.  It would add variation to incremental cost estimates based on short-term power price fluctuations.  Short-term increases (or decreases) in power prices do not necessary mean that long-term power prices costs will be higher (or lower). 
Updating Cost Estimates

The capital costs for the qualifying resources or the proxy CCCT plants would not be updated once qualifying costs were in rates.  CCCT fuel costs and actual output from the qualifying resource would be updated as historical data become available.  
Under current conditions any method of estimating non-qualifying costs will be subject to forecast error.  Natural gas prices strongly affect wholesale power prices and proxy plant costs.  The Northwest Power and Conservation Council estimates that two-thirds of the levelized cost of a CCCT is the cost of the natural gas, based on their medium case gas price forecast of Oct. 13, 2008.  Substituting actual fuel prices for past years will remove this element of error in CCCT costs.  This is a straightforward annual update.  
Most of the costs of qualifying resources will be fixed and known when the costs first go into rates.  A change in output will have a proportional impact on qualifying costs.  It is straightforward to use actual year-by-year output for past years to remove this source of error.  

Other cost elements do not have such a strong impact on incremental cost estimates.  Updating other cost elements is more complex.  Past operation and maintenance costs and forecasts of costs and output would be updated upon the discovery of significant errors or if it appeared that incremental costs were approaching four percent of revenue requirements. 

The most important forecasted element is fuel prices for the proxy CCCT.  The rule requires the implementation plan to update fuel price forecasts if incremental costs are expected to be three percent or more of revenue requirements within four years.  This is straightforward, albeit uncertain.
If incremental costs were at or above four percent of revenue requirements, it could affect the amount of alternative compliance funds collected or the amount of qualifying electricity acquired.  If any filing indicates incremental costs at or above four percent of revenue requirements, it is important to fully update estimates.  

CCCT Capacity and Availability Factors

The Jan 16 draft of the incremental cost rule uses CCCT availability rather than capacity factor for setting proxy plant costs.  Availability refers to how many hours per year a plant could run.  Capacity factor refers to how many hours a plant actually runs.  The difference is primarily for the hours where the cost of wholesale power is less than the cost of running the plant.  Plants could run at those times, but are usually not dispatched.  For a proxy plant analysis, availability provides a more comparable cost estimate.  This is the method used in Oregon for electric companies to calculate avoided costs for qualifying facilities under Federal PURPA (1978) Section 210.   

Time Horizon and End Effects

The rules for calculating incremental costs are basically consistent with integrated resource planning guidelines.  Facilities that produce qualifying electricity and the proxy plants have depreciation periods that extend beyond 20 years.  Capital costs for these facilities are amortized over the full depreciation period.  In the Jan. 16 draft the time horizon for levelizing costs extends only for 20 years after the filing year.  

Estimates of the costs and benefits of remaining capital assess after the of the time horizon are required.  The end effect estimates should be consistent with the methods used for integrated resource planning.  To extend the incremental cost time horizon beyond a 20-year planning horizon would require the implementation plans have significantly longer natural gas price forecasts than the more comprehensive integrated resource plans. 
Extended Amortization Periods

If qualifying resource projects only operated for their depreciation periods, there would be no need for extended amortization periods.  Yet it is common for power plants to operate after their the end of their deprecation period.  An upgrade can extend the useful life of a qualifying resource.  Provisions for extended amortization periods accommodate these contingencies.

Aggregate Cost
ORS 469A.100(c)(d) and (e) list the kinds of costs for qualifying electricity that must be included when estimating incremental costs. The discussion draft rule expands the list of these kind of aggregate costs.  Aggregate costs would be applied to proxy plants in a manner consistent to qualifying electricity.  Costs in ORS 469A.100(a) and (b), and transmission costs in (c) that could reasonably serve only a single generating facility or power purchase agreement would be project specific costs. 
Aggregate costs are treated as incremental costs to the utility system.  The cost to shape or firm the aggregate output of multiple plants tends to be lower than the sum of the costs to firm or shape individual plants.  Transmission costs also display economies of scale and scope.  Where these economies do not exist, there will be no difference between aggregate cost and the sum of costs for individual plants.  

The Timing of Filings

The first filing with incremental cost estimates should be the first implementation plan.  ORS Chapter 301 Section 11a. requires this be filed on January 1, 2010.  This should forecast the incremental costs of new plants though 2017 for use in setting the alternative compliance rate for 2012 and 2013.  The alternative compliance rates would be set in August or September of 2010.  The alternative compliance rate for 2011 will be set by July 1, 2009. 

Implementation plans would also include estimates of the incremental cost of compliance for seven years after the year the implementation plan is filed.  Future implementation plans would be filed on January 1 of even number years.  Except for material changes in circumstances, an implementation plan should be consistent with the most recent integrated resource plan.  
The first compliance year is 2011.  If a rate filing includes the costs of new 2011 qualifying resources, the filing should include an estimate of the incremental cost of compliance for 2011.  The incremental cost of compliance is always the levelized cost for all qualifying resources that have been placed in rates since June 6, 2007.  If there were no new qualifying resources in a general rate case, the filing would not need to estimate of incremental costs. 

The first compliance report is due June 1, 2012.  That and subsequent annual compliance reports should include an estimate of the incremental cost of compliance for the previous compliance year.  

Spreadsheet Examples of Staff’s Draft Rule

The “incremental cost examples 1-15-09.xls” spreadsheet provides examples of proxy plant incremental costs analyses.  The six worksheets represent hypothetical qualifying electricity additions for 2011 though 2016.  Only the incremental cost estimates for 2011, 2012 and 2016 are presented.  For each year there are two worksheets:  one for qualifying electricity costs and one for proxy plant costs.  Costs of projects to date are levelized over the time horizon.  Incremental cost — the difference between the cost of qualifying electricity and the proxy plant — is calculated in the qualifying electricity worksheets and displayed at the top.  Incremental cost is in units of millions of nominal dollars per year. 

While the spreadsheet is operated from toggles in the 2016 worksheets, it is best to review the worksheets is chronological order.  The “2011-QE-$” worksheet shows the incremental cost to be $0.5 million per year in 2011.  Major inputs are highlighted in yellow.  This worksheet only considers qualifying electricity projects placed into rates   in 2011.  Earlier projects are ignored for simplicity.

The nominal amortized capital cost of the qualifying electricity projects plus operating and maintenance (O&M) costs, escalated at the nominal inflation rate, are shown for each year.  These are present valued first to 2011, then to 2007 consistent with the draft rule.  These present value costs are then levelized over the time horizon.  Levelized proxy plant costs are subtracted to calculate the incremental cost for 2011.  

Proxy plant costs for 2011 are calculated on the next worksheet, “2011-Proxy-$.”  This analysis assumes that 2011 fuel costs were known at the time of calculation.  For simplicity, forecasts of fuel prices and annual energy from qualifying electricity are assumed to be perfectly accurate. In actual practice, actual fuel prices would be used for cells highlighted light green.  

Costs each year for the 2011 vintage proxy plant are $20 per MWh amortized capital cost plus escalated fuel and O&M costs.  These costs are present valued and levelized, consistent with qualifying electricity analysis.  

The 2012 worksheets add the cost for qualifying electricity projects included in rates in 2012 and the corresponding proxy plants.  The sum of incremental costs for 2011 and 2012 projects is the incremental cost for 2012.  

Similarly, the 2016 worksheets add the costs for qualifying electricity and proxy plants included in rates 2011 though 2016.  The incremental cost in 2016 for projects included in rates in 2011 though 2016 is $8.2 million per year.  Note that qualifying electricity projects for some years can have zero or negative incremental costs.  Note also that the incremental costs in the 2016 worksheet for the 2011 and 2012 compliance years are slightly different than in the 2011 and 2012 worksheets, even though the present value costs are the same.  This is because the levelization period in 2016 is slightly longer than in 2011 and 2012.  
New qualifying resources will add years to the end of the time horizon.  The end of the time horizon will move forward but the starting date will not.  As a result, levelization period will grow longer.  This will have little impact on the estimate of incremental cost as there are qualifying and non-qualifying costs in every year of the time horizon.  
The top of the “2016-QE-$” worksheet has toggle values highlighted in yellow.  These can be used to perform sensitivity analyses on key parameters.  If a change is made to values highlighted and in bold, this value will change throughout the spreadsheet.  Incremental cost is particularly sensitive to fuel price forecast assumptions.  
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