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Purpose

The purpose of this interim report is to advise TAC regarding the progress made thus far by the joint GATF on the four deliverables approved by TAC in its November 6, 2002 meeting.  In this interim report, the joint GATF seeks TAC’s approval of certain items on which the joint GATF has reached agreement.  Following is a brief discussion of each deliverable and any specific recommendation by the joint GATF to TAC.

Background

At the July, 2002 Electric Reliability Council of Texas (ERCOT) Technical Advisory Committee (TAC) meeting, TAC approved a minimum generating reserve margin criterion of 12.5% for ERCOT based, in part, on a reliability study done for ERCOT by Transmission Adequacy Consulting, an outside consultant.  Because of the debate surrounding assumptions used in the study and in quantification of the ERCOT reserve margin criterion, and recognition of the significant potential impact of that criterion on the new, competitive ERCOT market, TAC also recommended that the Reliability and Operating Subcommittee (ROS) and the Wholesale Market Subcommittee (WMS) jointly develop a process suitable for performing a future reserve margin study that would reexamine assumptions made previously and consider the market dynamics of a competitive electricity market in ERCOT.  Finally, TAC recommended that another reserve margin study be performed by January 1, 2004 using the newly developed process.  In response to TAC’s recommendation, ROS and WMS established the joint Generation Adequacy Task Force (GATF) with seven voting representatives from each subcommittee (one representing each market segment) and two co-chairmen, James Armke of Austin Energy and Barry Huddleston of Dynegy.  The voting members of the GATF are:

ROS Representatives:

Consumers – Thomas Brocato (OPUC)

Cooperatives – Jack Thormahalen (LCRA)

Generators – Juan Villar (FPL Energy)

IOUs – Lee Westbrook (Oncor)

Municipals – David Darnell (CPS)

Power Marketers – Israel Melendez (Constellation Power Source)

REPs – Jim Reynolds (Utility Choice Electric)

WMS Representatives:

Consumers – Eliezer Maldonado (Dow Chemical)

Cooperatives – Billy Helpert (Brazos Electric Cooperative)

Generators – Barry Huddleston (Dynegy)

IOUs – Jerry Ward (TXU Energy)

Municipals – Roberto Delgado (AEN)

Power Marketers – Clayton Greer (Constellation Power Source)

REPs – Read Comstock (Strategic Energy)

The joint GATF began meeting in October of 2002 to work on its assignment.  It developed a Mission Statement and a list of deliverables that were approved by TAC at its November, 2002 meeting.  The objective of the joint GATF is to produce a set of deliverables for TAC approval that will serve as the foundation for preparation of the next ERCOT planning reserve requirement study targeting the study year 2005.

Deliverables

1. A detailed definition of the ERCOT Planning Reserve requirement (i.e., specification of how to calculate the numbers for ERCOT that would be compared to the TAC-approved 12.5%).  This would include a mathematical formula with a detailed description of each of the variables with all terms clearly defined. 

2. A comprehensive list of the assumptions and data requirements embodied in the study.  This would include identification of the assumptions and data requirements that can be modeled in the study.  It would also include items for which adequate modeling capability does not exist, but which need to be considered.  Each item listed would be accompanied by a brief explanation of the importance of the item to the planning reserve issue, and of the rationale behind related study assumptions recommended by the joint GATF.  The areas identified by the joint GATF for consideration in the reserve margin study are:

· How load might respond to price in a market-based vs. a traditional integrated utility environment

· ERCOT-wide vs. zonal generating reserve requirements (i.e., whether or not to require zonal minimums)

· Generating unit forced outage and equivalent forced outage rates

· Generating unit maintenance outages

· DC Tie and “switchable” unit capacity available to ERCOT during peak load periods

· Methodology used to develop the ERCOT load forecast and impact of demand elasticity on that forecast  

· Quantity and treatment of interruptible loads and loads acting as Resources (LAARs)

· Criteria for inclusion of new planned ERCOT generating capacity as well as criteria for accounting for generation retirements and/or mothballing for the study year.

3. A recommendation regarding what methodology/tools to use for the study to be prepared by a consultant.  The joint GATF will consider the items produced in item 2 and make a recommendation to use either a traditional reliability analysis methods (i.e., an LOLE program) or a method/tool better able to model market-based drivers, or both. 

4. A comprehensive, yet easily-understood discussion to be incorporated into the study to educate the reader about the differences and interrelationships between planning reserves and operating reserves to better explain the intended scope and application of the study results.   

1. ERCOT Reserve Margin Requirement Equation

After several meetings and lengthy discussions, the joint GATF approved the following formula for the calculation of the ERCOT Reserve Margin for any calendar year:

Reserve MarginYEAR = (Resources AvailableYEAR – Firm Load ForecastYEAR)
(Firm Load ForecastYEAR)

where:

YEAR = calendar year of reserve margin calculation

Resources Available = ERCOT Installed Capacity (as determined by ERCOT for the summer peak load season of the YEAR, including all “mothballed” units and excluding wind turbine capacity and “switchable” capacity),

plus 100% of DC Tie Capacity available for the YEAR,

plus 100% of “switchable” Capacity available for the summer peak load season of the YEAR,

plus 10% of the capacity of wind turbines installed in ERCOT for the summer peak load season of the YEAR,

plus New generating units (not included in ERCOT Installed Capacity) with signed interconnection agreements that are planned for commercial operation prior to the summer peak load season (i.e., prior to June 1) of the YEAR,

plus 10% of the capacity of new wind turbines (not included in ERCOT Installed Capacity) with signed interconnection agreements that are planned for commercial operation prior to the summer peak load season of the YEAR,

minus Installed generating capacity publicly announced as “mothballed” for the summer peak load season of the first YEAR of the study period with no RMR contract awarded by ERCOT for that YEAR (i.e., all “mothballed” capacity is assumed to be available for service in all years after the first YEAR of the planning period),

minus installed generating capacity publicly announced as “retired” for the summer peak load season of the YEAR and which is physically unable to produce electricity and is no longer considered an operating generating unit by ERCOT (if included in ERCOT Installed Capacity).

Firm Load Forecast = Summer Peak Demand Forecast (price-adjusted and weather-normalized) by ERCOT,

minus 100% of the Loads Acting as Resources (LAARS) that are available for deployment by ERCOT for the summer peak load season for YEAR, and

minus 100% of Balancing Up Loads (BULs) that are available for deployment by ERCOT for the summer peak load season for YEAR.

Load Forecast

The joint GATF reviewed the process currently used by ERCOT staff to forecast ERCOT long-term peak demand.   ERCOT uses the load forecasts submitted annually by transmission/distribution service providers (TDSPs) for ERCOT’s annual reporting requirement as the primary basis for their long-term load forecast for ERCOT.  ERCOT staff may revise the forecast based on their judgment and review of historical actual ERCOT peak demand data.  The current ERCOT load forecast is not based explicitly on a price-adjusted, weather-normalized model, although some of the larger TDSPs base their forecasts on an econometric load forecast using normalized weather inputs.

The joint GATF recognizes that a price-adjusted forecast incorporates demand elasticity, which assumes that, as the price of energy increases, load will interrupt in order to avoid paying the higher prices (if they are subject to the higher prices) or load will take advantage of the higher prices by accepting payments to interrupt.  Early in the operation of the ERCOT market, it is unlikely that sufficient information will be available to determine this elasticity, but as the market matures and this characteristic becomes apparent, it should be included in the load forecast prepared by ERCOT. 

For the purpose of calculating the ERCOT generating reserve margin, the joint GATF recommends reducing the total ERCOT demand forecast for the amount of LAARs and BULs available, resulting in a Net Load Forecast for ERCOT as described above.  However, that calculation should not preclude LAARS and BULs from being treated in the same manner as supply-side resources in any capacity adequacy mechanism (e.g., a capacity auction) that may subsequently be approved by the Public Utility Commission of Texas as part of their Project No. 24255 - Rulemaking Concerning Planning Reserve Margin Requirements.

DC Ties and “Switchable” Capacity

Regarding the use of 100% of the capacity of DC ties and “switchable
” capacity in the generating reserve margin equation, the joint GATF based its decision on the following considerations:

· Diversity of occurrence of peak loads between ERCOT and other regions (e.g., the Southwest Power Pool),

· Diversity of significant resource forced outages between ERCOT and other regions,

· Low probability of high capacity prices (caused by high loads and numerous resource forced outages) concurrently in ERCOT and other regions

· Likelihood of price differential for energy between ERCOT and other regions during periods of capacity shortages,

· High probability that, when ERCOT's price is significantly higher than non-ERCOT prices, switchable capacity will find alternatives for any long-term contracts in the Southwest Power Pool (SPP) in order to switch to ERCOT.

Wind Generation

The joint GATF discussed the capacity value to be assigned to wind generation for the purposes of the reserve margin equation.  In the prior ERCOT reliability study, consideration of representative annual forced outage rates for wind generation lead to the conclusion that its effective capacity is only 20% of its installed value.  However, the forced outage rates during capacity shortages are likely to be much higher than the annual average, because wind generation is not generally significant during hot summer months when the ERCOT peak demand usually occurs.  Nevertheless, historical data indicates that there is some capacity value associated with wind generation during the summer months. Therefore, based on input from wind generators, the joint GATF agreed to include 10% of the installed capacity value of wind generation in the reserve margin equation.

New Generating Units

The joint GATF agreed to include in the ERCOT reserve margin calculation any new generating capacity that had signed a transmission interconnection agreement with a TDSP.  The joint GATF considered including all publicly-announced generating unit additions, but decided that there was too much uncertainty in whether or not those generators would actually be placed into service in ERCOT to warrant including that capacity in the reserve margin calculation.  While some generation with interconnection agreements may be cancelled, the GATF concluded that this amount was not quantifiable and, in any event, could be offset by generators executing such agreements late or not at all (such as at an existing plant having available transmission capacity). 

“Mothballed” Generating Units

Another issue discussed by the joint GATF is the treatment of “mothballed” generating capacity.  To ensure the availability of adequate generation for reliability purposes, ERCOT currently enters into contracts with certain generators that have indicated a desire to exit the ERCOT market but are deemed by ERCOT to be needed for reliability. These contracts, called Reliability Must-Run (RMR) contracts, typically are made between ERCOT and generating units that have announced they would be “mothballed” or otherwise not be available to the ERCOT market for the upcoming peak load season.  The joint GATF has determined that those generating units that have publicly announced to be “mothballed” for the upcoming summer peak load season and that have not received a RMR contract from ERCOT will be removed from the total amount of ERCOT installed capacity for the purposes of calculating the ERCOT reserve margin for the next year.  However, for all subsequent years, the capacity of any “mothballed” unit will be included in the ERCOT reserve margin calculation.  The joint GATF feels that any “mothballed” unit can be returned to service in later years if doing so is made economically attractive by the higher prices that would accompany capacity shortages. Therefore, the reserve margin equation proposed by the joint GATF does not exclude consideration of such generating capacity in the calculation of the ERCOT reserve margin in later years.

Recommendation

The joint GATF recommends that TAC approve the reserve margin equation described above as the standard for any calculation of ERCOT reserve margin.  Furthermore, the joint GATF recommends that ERCOT staff revise its calculation of ERCOT reserve margin as posted in its Capacity Demand Reserve (CDR) report to incorporate the reserve margin equation described above.

2. Assumptions and Data Inputs

Based on various market participants’ inputs and issues, the following is a detailed list of assumptions and data inputs that the joint GATF recommends be incorporated in the next ERCOT generating reserve margin study:

Assumptions

A. Assume that the amount of ERCOT generating capacity available in a study year is consistent with the latest ERCOT CDR calculation for that year.

B. Assume that sufficient transmission capacity is available to allow all ERCOT generation to serve load (i.e., do not model transmission constraints).

C. Assume that generation maintenance is optimally scheduled (i.e., allow the LOLE
 model to automatically schedule generation maintenance so as to minimize the impact of the maintenance schedule on the LOLE calculation results) based on the number of weeks of maintenance normally planned for each class of generating unit.

D. Assume that 100% of the ERCOT DC tie capacity is available to serve load within ERCOT.

E. Assume that 100% of the “switchable” capacity is available to serve load within ERCOT.

F. Assume that ERCOT generating unit forced outage rates are based upon actual historical forced outage rates as reported in the NERC GADs
 database except for hydro capacity and combined-cycle combustion turbines (CCCTs).  Hydro forced outage rates will be obtained from the owner/operator.  For CCCTs, assume a range of forced outage rates between the forced outage rates of CCCTs reported in the NERC GADs database for other areas of the United States and a value 5% below that (to examine the expected ability of CCCTs operating in a competitive market to reduce forced outage rates in periods of capacity shortage).

G. Assume no load forecast uncertainty.

Data Inputs
Study data input will be prepared consistent with the study assumptions listed above.  For example, study year generating units will be represented in the study model consistent with the study year ERCOT CDR information, and the study hourly load model will be consistent with the latest official ERCOT load forecast for the study year.  Since transmission constraints will not be recognized, no transmission facility models are required. 

The assumption to not include load uncertainty is based on two factors.  First, ERCOT's ability to adequately quantify expected load forecast uncertainty is highly questionable, both because of a lack of sophistication in the load forecasting models and processes currently used, and also because of the potential inapplicability of past experience in a regulated environment to expected future experience in a deregulated environment discussed elsewhere in this report.  Second, the industry standard LOLP reliability target of 0.1 day/year was originally developed assuming no load forecast uncertainty, and there is no corresponding consensus target to be applied when significant load forecast uncertainty is included in the calculation.

Zonal Generating Reserve Requirements

Some of the market participants suggested that the limitations of the transmission system should be considered when determining the appropriate installed generation reserve for ERCOT, and that installed reserve requirements should perhaps be differentiated on a zonal basis to recognize transmission constraints.  While the joint GATF agrees that transmission constraints can affect generation availability, it concluded that the volatility introduced by the zonal treatment of installed reserve requirements would make application of the requirements unmanageable and unproductive.  The magnitude and speed with which transmission construction and the introduction of new generation can impact zonal resource adequacy makes prediction of future generation inadequacy problematic. Adding a zonal requirement to the LOLE study is in effect attempting to provide a locational price signal to new generation.   If there is one thing that competitive energy markets do well it is to provide locational price signals.  Two years ago, all the new generation construction was in the south zone of ERCOT.  Now, most new generation is being constructed in the north and Houston zones (where prices have generally been higher).  These shifts are more dynamic than a minimum capacity reserve margin mechanism can keep up with.  Once triggered, the capacity payments under such a mechanism may go on long after changes to the market have eliminated the need for them. Furthermore, ERCOT transmission congestion zones can change every year in response to the construction of new transmission or generation facilities.  A reserve margin for a zone two years out in the future may be totally unrelated to the congestion zones that end up existing in real time.  Zonal market prices could be quite confused by a mix of capacity payments that are based on zones that no longer exist. Therefore, the GATF decided that a zonal reserve margin calculation/requirement is not appropriate.

Recommendation

The joint GATF recommends that TAC approve the assumptions and list of data inputs discussed above for use in the next ERCOT generating reserve margin study, which is planned to be completed sometime in early 2004 for a 2005 study year.

3. Methodology/Tools
The joint GATF has extensively discussed the continued use of the traditional LOLE model as well as the possibility of using a market-based model to determine the economic value of generating reserve margins.  As part of that discussion, the joint GATF is reviewing a methodology proposed by one of the market participants (Reliant Energy) that utilizes the proprietary PROSYM production modeling system and associated databases to examine the change in ERCOT market prices for various levels of generating reserves.  Preliminary studies by Reliant indicate that the economic “break-even” point for new combined-cycle combustion turbines to enter the ERCOT market occurs at an ERCOT reserve margin level of approximately 10%.  However, such studies require significant amounts of input data that are difficult to obtain and large numbers of assumptions that can significantly impact the study results.  Supply-side examples of key assumptions include the installed cost (per kilowatt of new capacity) and the cost of financing a new generating unit.  Demand-side examples of key assumptions include demand price elasticity and the value of interrupted load.  Thus, there could be problems in coming to agreement by all of the market participants on the various input data and assumptions to use in such a study.  The joint GATF has not yet determined if such a new methodology is viable or feasible in this circumstance. However, the joint GATF is continuing to investigate market-based methodologies as a means to determine the appropriate minimum reserve margin target for ERCOT. 

There was also considerable concern within the joint GATF that an LOLE- based capacity requirement will result in higher costs to loads without really increasing reliability beyond what market forces would have provided anyway.  The reason for a capacity adequacy requirement is the fear that a market-based equilibrium based on energy prices alone either will not motivate the construction of sufficient new generation to maintain adequate system reliability, or will not do so in a timely fashion.  The challenge is to design a "backstop" regulatory requirement to ensure that adequate capacity is available to maintain reliability, the cost of which is uplifted to loads, which will not result in excessive interference with the market.  The quantification of the reserve level needed to maintain technical reliability has traditionally been done with a Loss of Load Expectation (LOLE) calculation, which is dependent upon many assumptions that are based on a regulated history and, therefore, may no longer apply.  Such assumptions include uniform annual, uncontrollable forced outage rates and zero price elasticity from loads.  Many of these assumptions can be changed by motivated suppliers within timeframes much shorter than those of a LOLE-based capacity requirement (i.e., 2 to 3 years).  While it is unable at the present to completely quantify the cost of such additional reserve requirements, the joint GATF recognizes that the economic consequences to customers would be significant.  Therefore, the joint GATF will make a final recommendation to TAC regarding this issue at a later date.

Recommendation

The joint GATF recommends that TAC approve the use of the traditional LOLE methodology in the next ERCOT generating reserve margin study in conjunction with either a market-based methodology (if appropriate) or a determination of the incremental cost of increasing the ERCOT reserve margin.  It may be possible for a rigorous concurrent reserve margin study to be done using a market-based methodology if the joint GATF can agree on a methodology and if a consultant can be found to do the study in a reasonable time and for a reasonable cost.  The joint GATF will present a recommendation on the market-based methodology at a later date.  If a rigorous study cannot be done in a timely and cost-effective manner, then the joint GATF recommends that TAC approve the preparation of an appropriate estimate of the cost to the market of changing the ERCOT reserve margin in 1% increments above and below the current approved level of 12.5% to be included as part of the next study.  The joint GATF also recommends for TAC approval that a comparison between methods (i.e., LOLE-based vs. market-based) should be done before committing to a permanent change in generating reserve margin requirement study methodologies.

4. Discussion of Planning Reserves and Operating Reserves
The joint GATF feels that any report recommending a generating reserve margin criterion for ERCOT should address the differences and interrelationships between generating planning reserves and operating reserves.  The two terms are often used interchangeably by some market participants when, in fact, they are two distinctly different determinations based on different criteria.

The joint GATF agrees that the generating planning reserves are long-term in nature (looking forward in terms of years rather than days), focusing on the amount of ERCOT generating capacity (and demand-side resources) that will be in existence and normally available at a future time.  On the other hand, operating reserves are generally short-term in nature (looking forward in terms of hours or days), utilizing the generating capacity (and demand-side resources) that is currently available to compensate for the unexpected loss of operating generating capacity due to generating unit forced outages or unplanned maintenance.  While, the generating planning reserves are a measure of the generation adequacy of ERCOT in a future year, the operating reserves are a measure of the generation security of ERCOT at a particular time.  This issue will be more fully discussed in the written report that the joint GATF and study consultant will prepare in early 2004 for the study year 2005.

Summary
1. The joint GATF recommends that the ERCOT reserve margin should be calculated using the equation discussed in this report, considering 100% of the DC tie and “switchable” capacity, 10% of the existing and new wind generation capacity, “mothballed” capacity with RMR contracts, and any new generation planned for installation in ERCOT with a signed interconnection agreement. Furthermore, the joint GATF recommends that ERCOT staff revise its calculation of ERCOT reserve margin as posted in its Capacity Demand Reserve (CDR) report to incorporate the reserve margin equation described above.

2. The joint GATF recommends that the assumptions and data inputs described in this report be utilized in the next ERCOT generation planning reserve margin study. This study should focus on the year 2005 and should incorporate the latest available forecasts of ERCOT load and resources, and should include appropriate sensitivity studies to examine the impact of changing forced outage rates of CCCTs on the LOLE of ERCOT.

3. The joint GATF also recommends that the next ERCOT generation planning reserve margin study include, as a minimum, an LOLE calculation with the potential of a parallel study using a market-based methodology (yet to be determined), assuming cost and schedule are reasonable.  If such a market-based methodology is not appropriate, then the joint GATF recommends that a cost estimate of the impact of changing the ERCOT reserve margin by 1% increments above and below the current approved level of 12.5% be included in the next study.  







� “Switchable” capacity is generating capacity that can be electrically connected to either the ERCOT grid or another grid (e.g., the Southwest Power Pool) to serve load in either region.  “Switchable” capacity cannot be connected simultaneously to two grids.


� Loss of Load Expectation


� National Electric Reliability Council Generation Availability Data System
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