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Executive Summary

At the February 3, 2005 ERCOT Technical Advisory Committee (TAC) meeting, a joint Reliability and Operating Subcommittee (ROS) and Wholesale Market Subcommittee (WMS) task force, referred to as the Generation Adequacy Task Force (GATF), was created by TAC to address issues surrounding the ERCOT reserve margin.  The GATF was requested to report back to TAC at its March, 2005 meeting. The initial TAC issue was the treatment of “mothballed” generating units due to concerns raised by ERCOT market participants and the Public Utility Commission of Texas (PUCT) about the impact of recent announcements of possible generating unit retirements for the summer peak load season of 2005.  Specifically, TAC directed the GATF to “reexamine the reserve margin calculation and make recommendations on how to make calculations more representative of the actual situation.”

The current ERCOT reserve margin calculation is based on the following equation, which was approved by TAC in 2003:

Firm Load = Forecasted total summer peak demand – LaaRs – BULs

Available Resources = Installed Capacity (excluding wind generation)



+ 100% of DC Ties



+ 100% of “Switchable” Capacity



+ 10% of Wind Generation



+ 100% of Planned Generation (with signed Interconnection Agreement)

+ 10% of Planned Wind Generation (with signed Interconnection Agreement)



- 100% of “Mothballed” Units (first year of forecast only)



- 100% of Retiring Units (all forecast years)

Reserve Margin = (Available Resources – Firm Load)/Firm Load),

The GATF met seven times during the months of February through April reviewing each of the following factors in the existing ERCOT generating reserve margin calculation: 

1. Load Forecast

2. Installed Capacity

3. Load Participation

4. Wind Generating Capacity

5. “Mothballed” Capacity

6. DC Tie Capacity

7. “Switchable” Capacity

8. Netting of Generation and Load

9. Retired Capacity

After thorough review of issues and addressing data availability, the GATF was able to come to a consensus agreement on all of the above factors except DC Tie Capacity.  For DC Tie Capacity, the GATF recommended two different options to TAC for their consideration:

Option 1 - Based on Southwest Power Pool (SPP) Capacity, calculate the amount of excess capacity available in the SPP by subtracting the SPP load and minimum reserve requirement from SPP’s capacity; multiply the result by 50%; and apply the lesser of: the 50% SPP excess capacity number as calculated above or the maximum ERCOT DC Tie import capability (currently 856 MW).

Option 2 - Use 50% of the maximum ERCOT DC Tie import capability (428 MW)

TAC, at its May 5, 2005 meeting selected Option 2.  Following is a brief summary of the GATF’s recommended changes to the ERCOT generating reserve margin calculation:

1. Load Forecast – use new ERCOT load forecast based on an econometric model of the ERCOT service area.

2. Installed Capacity – use Summer Net Dependable Generating Capability based on ERCOT testing criteria. 

3. Load Participation – Include the amount of Loads Acting as Resources (LaaRs), Balancing Up Loads (BULs) and loads providing other Ancillary Services (e.g., Responsive Reserves, Non-Spin and Replacement).  For 2005, this amount will be the LaaR amount procured by ERCOT (i.e., 1,150 MW).  For future forecasts, the amount will be based on the average of historical amount of loads offered into these markets during peak load hours.  Include Load Management Standard Offer and Direct Load Control (DLC) programs that meet the demand-side resource criteria developed in conjunction with input from the Demand-Side Working Group (DSWG).

4. Wind Generating Capacity – Include a percentage of installed wind generating capacity based on actual historical wind production during the summer peak load hours (i.e., weekdays in July and August for hour ending 16:00 through hour ending 18:00, DST).  For 2005, this percentage is 2.9% based on historical data for the years 2002-2004.

5. “Mothballed” Capacity – Include “mothballed” capacity based on the lead time and probability information furnished by generation owners as a result of the implementation of Protocol Revision Requests (PRRs) 573 (Mothballed Generation Resource) and 596 (Mothballed Generation estimated Return to Service Dates).

6. DC Tie Capacity – Include 50% of DC Tie Capacity.

7. “Switchable” Capacity – Include the Summer Net Dependable Capability of “switchable” units less the amount of capacity reported by the owners of switchable capacity to be unavailable to ERCOT during the summer peak load period as the result of a requirement, such as a unit-specific contract, for delivery outside of ERCOT (PRR 591 Switchable Unit Declaration).

8. Netting of Generation and Load – Reporting of net generation or load as required by PRR 593 – Reporting of Net Generation and Load.

9. Retired Capacity – Reduce installed capacity for any publicly announced generating unit retirement during the five-year forecast period.

It should be noted that the GATF recognizes that there is uncertainty associated with a number of the inputs to the ERCOT generating reserve margin calculation (e.g., load forecast, market price impacts on capacity available from DC ties, switchable units and mothballed units, etc.).  The GATF’s recommendations consider these uncertainties to the extent possible in a formulaic approach while attempting to produce an equation to calculate an ERCOT reserve margin forecast that produces a reasonable estimate of such reserve margins while not being overly cumbersome or complex.  The GATF recognizes that it is not possible to create an equation that can capture all of the subtle and not-so-subtle impacts of market prices on capacity reserves.  But the GATF believes that its recommendations represent an improvement in the existing ERCOT reserve margin calculation.
Load Forecast

Currently, ERCOT utilizes a simplistic trending of the historic peak demand growth to develop its long-term (i.e., five-year) forecast of summer peak demand.  Several compound growth rates are developed (e.g., 10-year, 5-year, 2-year, etc.) which are then applied to the latest available actual ERCOT summer peak demand to develop several different load forecasts.  ERCOT then selects the most reasonable forecast.  

In late 2004, ERCOT began to develop a more rigorous load forecasting approach.  While additional improvements are planned, an econometric forecast methodology will be used for the next ERCOT load forecast (i.e., the 2005-2010 ERCOT reserve margin calculation that will be issued in late May or early June of 2005).  This methodology will use traditional econometric techniques to forecast hourly ERCOT System loads, including peak load periods.

The methodology will develop regression equations that describe the historic hourly load of the ERCOT System, by season, as a function of certain economic and temperature variables.  These equations, and the variables contained therein, are chosen based on their statistical and logical significance in describing the historic load.  Statistical techniques are also used to choose an hourly annual temperature profile that is most representative of historically observed temperatures.  Forecasted values for the economic variables are obtained from an economic forecasting service for the ERCOT service area.  The temperature profile and forecasted economic variables are used in the regression equations to forecast hourly ERCOT System loads for the forecast period, from which the annual peak demand and energy is obtained.    

Additionally, ERCOT has expressed a concern over possibly double counting generation or load in situations were there is netting of generation and load at specific interconnection points.  If generation is accounted for at these points but the load is not, then the reserve calculation might be overly stated and, to the extent that this data is used for forecasting, projected data would also be misstated.  In order to address this concern, the GATF is sponsoring PRR 593 – Reporting of Net Generation and Load, which is currently under review. 

The GATF believes that this new load forecasting methodology will improve the accuracy of ERCOT’s load forecasts by recognizing the impact of area economics, weather patterns and price elasticity of electric power consumption.

Demand-Side Resources

Presently, only Loads acting as Resources (LaaRs) and Balancing Up Loads (BULs) are recognized as adjustments in the determination of Firm Peak Load in the ERCOT Reserve Margin calculation:

Firm Load = Forecasted total summer peak demand – LaaRs – BULs

In the GATF’s review of the current treatment of demand-side resources, a number of issues were identified and discussed by both the GATF and the DSWG.  

For example, there was a question as to how LaaRs should be counted in the reserve margin equation.  That is, should the adjustment for LaaRs be based on the quantity qualified to provide ancillary services (which is presently about 1,600 MW)?  Or should it be based on the quantity that is actively providing the service on a regular basis (which is around 1,150 MW)?  Or should it be based on the quantity with a long-term contractual commitment to provide ancillary services (which may be a very small amount).

Another question dealt with the existence of large amounts of interruptible loads prior to the pre-restructuring of the ERCOT market and whether or not such interruptible loads could be used as the basis for demand-side resource adjustments to the load forecast.  Proponents of this position argued that almost any load will agree to interrupt if market prices get sufficiently high, and participation in the pre-restructuring interruptible tariffs and curtailment programs would provide a realistic estimate of the amount of load that would agree to be “non-firm” at plausible price levels.  Estimates of the pre-restructuring base of demand side resources in ERCOT could easily exceed 3,500 MW depending on the calculation approach.  About 3,200 MW of load was served under interruptible tariffs prior to restructuring.

Other GATF participants questioned whether it would be appropriate to include direct load control and interruptible load programs implemented by Non-Opt-In Entities (NOIEs) and other market participants (such as Transmission/Distribution Service Providers – TDSPs).  For example, the current ERCOT reserve margin formula may not recognize Direct Load Control (DLC) programs or other tariff-based interruptible programs since ERCOT has no information on those programs at this time. 

The GATF was also concerned about the coincidence of a demand-side resource with the summer peak load period.  In other words, would the demand-side resource actually be there when needed?  Can such a resource be “dispatched” either directly or indirectly by ERCOT?

The GATF considered all of these issues and concluded that, to the extent that such programs were not already reflected in the actual ERCOT load data, various demand-side resources should be permitted an opportunity to be considered as adjustments to “Total Summer Peak Demand” in the calculation and projection of “Firm Load” for the purposes of calculating an ERCOT reserve margin.  However, to ensure consistency of treatment and assurance of the value provided by demand-side resources, the GATF recognizes the need to develop a set of criteria applicable to any demand-side resource that is to be counted in the ERCOT reserve margin calculation.  Thus, a NOIE load control program or interruptible load tariff could be recognized, provided it meets the criteria.  A load management program offered by a TDSP under PUCT Substantive Rule 25.181 and 25.184 could be recognized, provided it met the criteria.  An energy services company (ESCO), a REP, or an industrial energy consumer could potentially request to be qualified as a demand-side resource, but would need to provide sufficient evidence that the qualification criteria were met.

The following demand-side resource criteria, developed in conjunction with input from the DSWG, are recommended by the GATF for use in the ERCOT reserve margin calculation: 

1. Contractual with obligation to perform

2. Dispatchable or controllable by ERCOT (e.g., either directly dispatchable or initiated by ERCOT through an EECP)

3. Load availability needs to coincide with system peak

4. Need measurement and verification (M&V) for deployments (responsibility of host)

5. Long-term (contract or installed control equipment investment)

6. Subject to review by ERCOT

7. Annual reporting of subscription

However, the GATF recommends that requirement of a contractual commitment not be applied to LaaRs, for reasons noted below.  It is recognized that some of these qualification criteria may need to be refined through changes in the existing ERCOT Protocols or Operating Guides.

Even though an individual LaaR is not required to make any long-term contractual commitment to offer its ancillary service to ERCOT or to be deployed by ERCOT at various times during the summer peak period, there is an excess of qualified LaaRs offering to provide Responsive Reserves that the GATF recommends including in the ERCOT reserve margin calculation.  Specifically, the GATF recommends initially setting a value of LaaRs at 1,150 MW based on the amount of LaaRs that are currently deployed by ERCOT for Responsive Reserve Service on a daily basis for the ERCOT reserve margin calculations prepared in 2005.

After 2005, the GATF recommends use of the following formula to determine the amount of reserve contribution from LaaRs providing Responsive Reserve Service (RRS) based on the average total quantities of self-arranged RRS and RRS offers for hour ending 16:00 through hour ending 18:00, DST for weekdays for the months of July and August (summer peak load periods):


Reserve contribution from LaaRs providing RRS =

Self-Arranged + (MW offers of RRS by LaaRs) x Z, but no greater than the ERCOT-established participation level (i.e., 1,150 MW), where Z is a constant to be determined by ERCOT once historical summer data is collected that will provide a 95% confidence level that the resources will be available during the summer peak load periods.

For 2006 reserve margin calculations, the amount of contribution will be based on actual self-arranged quantities and RRS offers for the calendar year 2005.  For 2007, the contribution will be based on actual self-arranged quantities and RRS offers for the calendar years 2005 and 2006.  Then, in all following years, the contribution will be based on actual self-arranged quantities and RRS offers for the previous three years of data on a rolling average basis.

Regarding Non-Spin Reserve Service (NSRS), the GATF recommends that the participation value of demand-side resources be set at 0 MW for 2005 ERCOT reserve margin calculations.  After 2005, the GATF recommends use of the following formula to determine the amount of reserve contribution from LaaRs providing Non-Spin Reserve Service (NSRS) based on the average total quantities of self-arranged NSRS and NSRS offers for hour ending 16:00 through hour ending 18:00, DST for weekdays for the months of July and August (summer peak load periods):



Reserve contribution from LaaRs providing NSRS =

Self Arranged + (MW offers of NSRS by LaaRs) x Z, but no greater than the ERCOT-established requirement for NSRS, where Z is a constant to be determined by ERCOT once historical summer data is collected that will provide a 95% confidence level that the resources will be available during the peak summer periods.

Like RRS, the contribution of LaaRs providing NSRS in years after 2005 will be based on historical data collected by ERCOT that will ultimately be based on a three-year rolling average.

Regarding Replacement Reserve Service (RPRS), the GATF recommends that the participation value of demand-side resources be set at 0 MW for 2005 ERCOT reserve margin calculations.  After 2005, the GATF recommends use of the following formula to determine the amount of reserve contribution from LaaRs providing RPRS based on the average total quantities of self-arranged RPRS and RPRS offers for hour ending 16:00 through hour ending 18:00, DST for weekdays for the months of July and August (summer peak load periods):


Reserve contribution from LaaRs providing RPRS =

(MW Offers of RPRS by LaaRs)x Z, where Z is a constant to be determined by ERCOT once historical summer data is collected that will provide a 95% confidence level that the resources will be available during the peak summer periods.

Like NSRS, the contribution of LaaRs providing RPRS in years after 2005 will be based on historical data collected by ERCOT that will ultimately be based on a three-year rolling average.              

The GATF recommends that BUL not be included in the ERCOT reserve margin calculation at this time due to lack of data (i.e., practically no BUL participation in ERCOT Balancing Energy Service (BES) markets to date).  After 2005, the GATF recommends use of the following formula to determine the amount of reserve contribution from BULs based on the average total quantities of BULs offers for hour ending 16:00 through hour ending 18:00, DST for weekdays for the months of July and August (summer peak load periods):

Reserve contribution from BUL = (BUL BES Offers) x Z, where Z is a constant to be determined by ERCOT once historical summer data is collected that will provide a 95% confidence level that the resources will be available during the peak summer periods

Like RPRS, the contribution of BULs providing BES in years after 2005 will be based on historical data collected by ERCOT that will ultimately be based on a three-year rolling average.              

The GATF also recommends against making any specific reduction in ERCOT summer peak load forecasts for energy efficiency programs until sufficient historical data becomes available that demonstrate the actual impact of these types of programs and ERCOT system peak loads.  The GATF suggests that it would be inappropriate to make a reserve margin adjustment for an energy efficiency program that might have the effect of reducing electric consumption during peak load periods. The GATF believes that it would be more appropriate for ERCOT to consider such energy efficiency programs in its development of ERCOT peak load forecasts.

Furthermore, the GATF believes that energy efficiency programs should not be double-counted in both the ERCOT summer peak load forecast and as discrete resources.  The GATF therefore recommends that ERCOT’s peak load forecasts specifically consider this issue to ensure that “double-counting” does not occur. 

Regarding the Load Management Standard Offer programs sponsored by TDSPs under the PUCT Substantive Rules 25.181 and 25.184 (the Energy Efficiency Rule), the GATF recommends that if such a program is to be considered as a demand-side resource for the purpose of the ERCOT reserve margin calculation, then it must meet the demand-side resource criteria described above.  ERCOT will request information from market participants that have Load Management Standard Offer and DLC programs which could be included in the reserve margin calculation. This request should include: 1) the program demand reduction, 2) information on how the program meets the demand-side resource criteria and 3) dates and times that the program was controlled in the past and the amount of load shed (a PRR to gather this information is pending).  The GATF expects that Load Management Standard Offer programs implemented under the current PUC rules would qualify as a demand-side resource that should be considered in the ERCOT reserve margin calculation.    

Installed Capacity
ERCOT currently uses generating capacities reported by resource owners in their Asset Registration forms.  The GATF agreed that a better approach would be to use the Summer Net Dependable Generating Capability submitted by resource owners pursuant to ERCOT’s testing procedures.  The GATF believes that use of summer net dependable capability is more appropriate than use of generating capabilities based on asset registration for the purpose of calculating the ERCOT reserve margin.  ERCOT staff indicated that use of Summer Net Dependable Generating Capability would reduce total ERCOT generating capacity by approximately 1,488 MW from the amount currently shown in the calculation of the ERCOT reserve margin.

Regarding new installed capacity, ERCOT currently includes any new generating capacity that has a signed Interconnection Agreement with a TDSP to provide transmission service to the new facility in the ERCOT reserve margin calculation.  The GATF recommends no change in this procedure.

In addition, the GATF recommends that new generating units owned by Non-Opt-In Entities (NOIEs), i.e., municipal utilities and/or electric cooperatives, be included in the ERCOT reserve margin calculation if they have submitted a letter to ERCOT regarding the interconnection of their new generating capacity pursuant to requirements contained in the ERCOT Power System Planning Charter and Processes.  The reason for this additional requirement is that, in most cases, the NOIE generating unit will not have a signed Interconnection Agreement with a TDSP because NOIEs are vertically integrated with their transmission provider.

Wind

The current ERCOT reserve margin calculation assumes that 10% of the installed capacity value of the wind generation is providing capacity at the time of system peak load (i.e., in August).  However, this estimate was not based on actual wind generator performance, because sufficient historical performance data for new wind generators was not available at the time (i.e., in 2002).    However, sufficient data now exists to consider historical wind generator performance during peak load periods as a basis for establishing a wind generator capacity value to be used in the ERCOT reserve margin calculation.

The GATF considered three different methods for determining the wind generator contribution at peak. One method was to use the average wind generation level during the peak demand period. The wind generation would be higher than the average value about one-half of the time and lower than the average value about one-half of the time.  Hence, the average wind generation level, or higher, would be available approximately 50% of the time. This resulted in a capacity value for wind that was deemed by the GATF to be unrealistic for reserve margin calculation purposes.

Another method considered by the GATF for determining the wind contribution during the peak demand hours examined the actual wind generation during the same four coincident peak (4CP) periods used in the allocation of transmission costs to market participants.  The 4CP periods are the ERCOT peak monthly demands in the four summer months (June – September).  However, the GATF rejected this methodology because this methodology did not provide a large enough sample of data to be statistically significant.

Finally, the GATF agreed to a method to quantify the contribution of the wind generation for the reserve margin calculation.  This method determines the capacity available from an intermittent wind resource during the peak load period that is comparable to the availability of the other conventional generation resources in ERCOT.  Stated differently, the contribution of wind generation at peak will be evaluated based on the Equivalent Forced Outage Rate (EFOR) of conventional generation that is used in ERCOT Loss of Load Probability (LOLP) studies, which form the basis of the current 12.5% ERCOT minimum reserve margin criterion.

The calculation of the EFOR of conventional generation is shown in the following formula:


Non-Wind Capacity Weighted System EFOR =



( (Unit Net Summer Capacity x Unit EFOR)



( (Unit Net Summer Capacity)

Where:

1) EFOR = Equivalent Forced Outage Rate, from the latest LOLP study

2) Unit Net Summer Capacity = Most recent generating unit capacities in MW, including capacity additions and mothballed units, excluding retired units and wind resources

The EFORs used in the 2002 ERCOT LOLP study for various classes of generators were derived from National Electric Reliability Council (NERC) Generator Availability Data Set (GADS) data as shown below:

EFOR 

Generator Type

0.0477

ST – FOSSIL-STEAM (Western Coal and Lignite)

0.067

ST – FOSSIL-STEAM (Natural Gas)

0.0703

NU – NUCLEAR

0.10

CT – COMBUSTION TURBINE

0.12

DI – DIESEL

0.56

HY – HYDRO

0.64

WI – WIND

Table 1 EFORS from the 2002 GATF LOLP Study

Applying the EFORS from Table 1 (including a 10% EFOR for CCGTs) to the current mix of operational units in ERCOT results in a non-wind capacity weighted system EFOR of 0.08 (i.e., 8%).  

The historical wind generation duration curve is calculated using the percent of total wind capacity versus the percent of time from ERCOT’s wind generation data for the peak demand hours. The total wind generation is calculated using the following formula:


Total Wind Generation for Peak Demand Hours (%) =



( Hourly Wind Output (MW)


( Wind Installed Capacity (MW)

Where:

1) Hourly Wind Output (MW) = Average hourly actual wind generation in ERCOT

2) Wind Installed Capacity (MW) = Total installed wind capacity in ERCOT for the hour

3) Peak Demand Hours = The hour ending 16:00 through hour ending 18:00, DST for weekdays for the months of July and August. A rolling average of 10 years of actual wind generation will eventually be used.  However, for 2005, only three years of data (2002, 2003 and 2004) were available.  

4) It was also discussed that as the installed wind capacity increases over the years, wind data from the years with more wind generation should be weighted more than the years with less wind generation capacity. This could be accomplished by annually capacity weighting the wind percentages from the different years.  ERCOT staff should consider this issue as more wind generation comes on line. 

Using the formula shown above, the wind generation duration curve for the weekday summer peak load hours of July and August of 2002 through 2004 is shown in Figure 1 below.  It should be noted that generation output data for August 30 and 31, 2004 were omitted from the data shown in Figure 1, since these two days experienced significant curtailments caused by transmission problems in the McCamey area such that the wind generators in that area were essentially prevented from generating any energy (i.e., 0 MW).
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Figure 1 – Wind Generation for Peak Demand Hours of 2002-2004

The wind generating unit capacity with a “confidence level” of 92% (1.0 – 0.08 EFOR) can be determined from the wind generation duration curve shown above. With an 8% unavailability level, the capacity of wind generation is always greater than or equal to 2.9% of the total installed capacity.  Therefore, based on the historical wind generation during the peak demand hours for the years 2002-2004, the GATF recommends that 2.9% of the rated wind capacity be included in the ERCOT reserve margin calculation for 2005.  Each year, this calculation will be updated by ERCOT with an additional year of actual data used in the analysis ultimately resulting in use of a rolling 10-year average of historical data.

“Mothballed” Capacity

“Mothballed” capacity is a subcategory of existing installed generating capacity expressly identified in the ERCOT reserve margin calculation.  Current ERCOT Protocols define “mothballed capacity” as:

A Generation Resource for which a Generation Entity has submitted a Notification of Suspension of Operations, for which ERCOT has declined to execute an RMR Agreement, and for which the Generation Entity has not announced retirement of the Generation Resource.”

Currently, mothballed capacity is excluded from installed capacity in the ERCOT reserve margin calculation for the first year of the five-year planning horizon.  However, in years 2 through 5, mothballed capacity is included as installed capacity in the reserve margin calculation. 

The GATF’s discussion of mothballed capacity in the context of the ERCOT reserve margin calculation focused on the possible states of mothballed capacity and the likelihood that this capacity may re-enter the market if market conditions change or whether the mothballed units were deactivated under the Notice to Suspend Operations as the necessary prelude to complete retirement of the generating unit(s) and the associated generating station property.

The GATF devoted considerable discussion to the treatment of mothballed units in the annual reserve margin calculation.  One item observed by several participants in the task force was that it is unrealistic to assume either that ERCOT staff can accurately estimate the amount of mothballed capacity that will return over the entire planning horizon or that they can accurately estimate the amount that might return to service in any one of the planning years.  Many of the participants asserted that mothballed units would likely never return to service for a variety of reasons (i.e., physical condition of the unit, air emissions limitations, loss of experienced staff, etc.).  Other members contended that, if market prices provide the right signals to owners, their mothballed capacity might reasonably be expected to reenter the market as soon as practical.  Before the GATF had its first meeting, Austin Energy submitted PRR 573 – Mothballed Generation Resource for consideration.  That PRR has been approved by the ERCOT Board of Directors and calls for owners of mothballed capacity to report to ERCOT the minimum amount of lead-time that a mothballed unit would require to return to service when the unit is placed on mothball status and when there is a substantive change in the lead-time.  Presumably this is the amount of time required to physically return the unit to service (e.g., re-staff, refurbish) once the owner decides that it is financially feasible to do so or is somehow required to by ERCOT Protocols or the PUCT Substantive Rules to return the unit to service for reliability reasons (no such requirement currently exists in either the ERCOT Protocols or PUCT Substantive Rules).

All task force participants agreed that economic drivers must be defined and considered in estimating the amount of mothballed capacity that may be made available to the market.  Many believe that indicative forward price curves for the ERCOT power region are the single most influential item in decisions by resource owners on whether or when to return mothballed units to service.  Since most of the mothballed capacity currently unavailable in ERCOT is comprised of natural gas-fueled steam boilers, it is highly likely that the price of natural gas will serve as the primary driver of the economic viability of returning many, if not all, of those high heat rate units to service.

The physical condition of a particular mothballed plant or unit plays a significant role in whether it can be returned to service.  It seems clear that the intentions of a plant owner may be that the unit should be mothballed in a prudent, forward-looking way (prepared for inactivity, yet protected mechanically and electrically with an eye to possible reactivation).  Yet the lack of profitability of the unit that led to the mothballing decision may be the very factor that prohibits the owner from maintaining the unit well enough to bring it back to service at a later date.  In addition, the longer a unit remains in mothballed status, the more likely it is to physically degrade unless some effort is made to maintain a reasonable level of maintenance.

Staffing of a facility has an impact on the owner’s ability to reactivate any mothballed unit.  Typically, when an entire generating plant is mothballed, operating personnel are usually reassigned to another operating plant, if possible.  If that option is not available, then the owner will likely layoff the entire plant staff.  Since many power plants are located in rural areas with limited labor pools of qualified people experienced in power plant operations and maintenance, the decision to bring a mothballed unit back into service may require a lengthy period for a personnel search in order to even begin the process of restarting the facility.  In large metropolitan areas with reasonable amounts of skilled personnel in critical crafts likely to be available, re-staffing of a mothballed unit is not as problematic.

The GATF heard numerous comments from participants stating that the longer a facility is mothballed the higher the likelihood that the mothballed unit(s) will never be able to re-start.  This position, when coupled with physical deterioration described above, seems to have considerable credence.  Owners of generating units that participated on the GATF agreed that the longer a unit is in mothballed status (i.e., inactive), the higher the chances that large and/or serious equipment malfunctions will occur when attempting to re-start the unit.  There was also a concern raised about the viability of existing air permits for mothballed units.  It is unclear whether such permits would continue to be assigned to the mothballed unit.    

The GATF thoroughly evaluated two proposals for the treatment of mothballed capacity for the ERCOT reserve margin calculation process.  The first proposal was based on the concept that technology differences, the time that a unit had been in mothballed status, and the amount of time required to return a mothballed unit to service all had an impact on the amount of mothballed capacity that could re-enter the market.  The matrix proposal considered each generation technology type in ERCOT likely to be mothballed (i.e., natural gas-fueled generation).  For each technology type, the GATF developed a probability of a mothballed unit returning to service in the first two years after being mothballed. Starting with the third year, the probability of returning to service would be decreased by 20% each year (i.e., Probability (Year 3) = Probability (Year 2)  – 20%).  The basic premise of the matrix was that the longer the unit remained in mothballed status the lower the probability of it ever returning to service.  Eventually, a unit would be in mothballed status so long that the likelihood of it returning to service would be very low (i.e., 0%).  The mothballed matrix probabilities are shown below in Table 2.


Table 2 – Mothballed Unit Probability Matrix

ERCOT staff would determine the percentage of each mothballed unit to include in the reserve margin calculation based on its technology type and number of years in mothballed status.  Based on the current number of years mothballed, ERCOT would apply the appropriate probability percentage from the matrix to the capacity for that mothballed unit and include the resulting amount of capacity (in MW) into each future year of the ERCOT reserve margin calculation, taking into account the minimum lead time provided by the mothballed unit owner.  Because of the confidential nature of the lead times to return to service, ERCOT would only provide an aggregated total of mothballed capacity in its reserve margin calculation.

An alternative proposal for treatment of mothball capacity sought to provide a range of probabilities for the return to service of mothballed units.  This results in a range of reserve margins for each year of the planning horizon.  The upper end of the range assumes that 100% of “mothballed” units are available in every year of the forecast subject to the lead-time required to return the unit to service as reported pursuant to PRR 573 – Mothballed Generation Resource.  The lower end of the range assumes that none of the “mothballed” units return to service during the forecast period.  For reporting purposes, the upper end of the range was to be used.

At the April 7th, 2005 TAC meeting, a GATF status report was presented, which indicated that the GATF had reached consensus on six items in the reserve margin calculation (i.e., load forecast, existing installed capacity, new installed capacity, demand-side resources, wind generation capacity value, and treatment of switchable units).  On two items (treatment of DC tie capacity and mothballed capacity), the GATF could not reach consensus.  The GATF proposed two options for each of the non-consensus items for TAC consideration.  TAC voted to approve all of the consensus items proposed by the GATF.  However, TAC was unable to approve an option for either of the non-consensus items.  Motions were made on each proposal but neither received enough votes to pass.

At the April 15, 2005 GATF meeting, in an effort to reach a consensus on the treatment of mothballed capacity, another proposal was proffered and agreed to by the GATF.  That compromise proposal includes the provision that mothball unit owners shall annually submit information to ERCOT on a unit-specific basis that indicates, for each year of the planning horizon, the owner’s estimate of the probability that the mothballed capacity will return to service.  PRR 596 - Mothballed Generation Resource Estimated Return to Service Dates was submitted by a GATF participant to collect this information from mothballed unit owners.  That PRR was approved by the ERCOT Board at its May, 2005 meeting. 

ERCOT would then calculate and publish an ERCOT reserve margin considering the probabilities submitted by the owners of mothballed units pursuant to PRR 596.  This would be the reserve margin that ERCOT reports when required by a reporting entity.  ERCOT would only provide an aggregated total of mothballed capacity for this reserve margin calculation, because of the confidential nature of the owner’s lead-times to return to service and the probability to return to service.  ERCOT would also calculate and publish a “high” ERCOT reserve margin for each year that assumes that 100% of the mothballed capacity is available in forecast years two through five (consistent with the minimum lead-time to return a mothballed unit to service) and a “low” ERCOT reserve margin that assumes that none of the mothballed units will be available each year of the planning horizon.  This “range” of ERCOT reserve margins will provide market participants, regulators, generators and other interested parties with important information regarding the potential need for additional generation in the ERCOT market.
DC Ties

The ERCOT transmission system is electrically connected to the Southwest Power Pool (SPP) and the Mexican electric grid through three, Direct Current (DC) ties with a total capacity of approximately 856 MW.  Currently, the ERCOT reserve margin calculation includes 100% of the capacity of the DC ties as part of installed capacity.

By their very nature, DC ties may be sources of capacity (from either SPP or Mexico) or sources of load (when power flows out of ERCOT).  The energy transactions that flow across the DC ties are, for the most part, economic.  That is, the cost of power is cheaper in one region than it is in the other.  Determining how much of that capacity would be available to ERCOT during the summer peak load season, without consideration of the economics (i.e., market prices) is difficult, if not impossible.  However, the GATF recognized that the current assumption (i.e., that 100% of the DC tie capacity would be available at the time of ERCOT’s summer peak) may not accurately reflect economic reality.   

As part of its review of all of the components of the ERCOT reserve margin calculation, the GATF considered several options regarding DC tie capacity.  Ultimately, the GATF could not come to consensus on any one proposed option.  But, the GATF was able to develop different two options for DC ties for TAC consideration:

Option 1 - Based on Southwest Power Pool (SPP) Capacity, calculate the amount of excess capacity available in the SPP by subtracting the SPP load and minimum reserve requirement from SPP’s capacity; multiply the result by 50%; and apply the lesser of: the 50% SPP excess capacity number as calculated above or the maximum ERCOT DC Tie import capability (currently 856 MW).

Option 2 - Use 50% of the maximum ERCOT DC Tie import capability (428 MW).

At the May 5, 2005 TAC meeting, market participants voted to adopt Option 2 as the preferred way to treat DC tie capacity in the ERCOT reserve margin calculation.

“Switchable” Capacity

“Switchable” capacity is defined as a generating unit that can operate in either the ERCOT market or the Southwest Power Pool (SPP) market (but not simultaneously in both markets).  These switchable generating units are situated in close proximity to transmission facilities of ERCOT and SPP, allowing them to switch from one market to the other when economically appropriate.  Currently, 100% of the switchable capacity is assumed to be available to the ERCOT market during the summer peak load period for the purposes of calculating the ERCOT reserve margin.

Like other components of the ERCOT reserve margin calculation (e.g., mothballed units and DC ties), the availability of switchable capacity to the ERCOT market is determined by economics.  That is, a switchable unit, by the very fact that its owner made a choice to have the capability to switch from one market to another when the unit was built, will seek to operate in the market where it can make the most profit.  Thus, market prices will drive the switchable unit’s decision to participate in a particular market.  However, it is very difficult to develop some sort of non-economic measure that will produce, for planning purposes, a realistic estimate of how a switchable unit will operate in future years.

The GATF discussed the amount of switchable capacity to be included in the ERCOT generation reserve margin calculation, including treatment of nominated network capacity in the SPP, the treatment of switchable capacity by the SPP, and the existence of firm, unit-specific contracts or other requirements outside ERCOT capacity that would prevent that capacity from being able to serve load in the ERCOT region during summer peak load periods.  The GATF agreed that ERCOT needs to know if such limitations exist on the switchable capacity, so PRR 591 – Switchable Unit Declaration was developed to gather this data.  This PRR was approved by the ERCOT Board in May, 2005.  

After additional discussion regarding use of a discount factor to apply to recognize the possibility that sensitivity to regional electric prices differences could impact the actual participation of switchable units in ERCOT during summer peak load periods, the GATF agreed to the following methodology (with appropriate caveats) for the treatment of switchable capacity: use the Summer Net Dependable Capability of switchable units less the amount of capacity reported by the owners of switchable capacity to be unavailable to ERCOT during the summer peak load period.

This methodology ignores price sensitivity, which the GATF recognizes can influence the amount of switchable capacity that could be available.  However, the GATF also recognizes the difficulty inherent in gathering and analyzing the pricing data available to make a more detailed assessment.  The GATF believes that the proposed methodology will result in a reasonable estimate of the amount of switchable capacity that can be considered available in the ERCOT reserve margin calculation.   

Netting of Generation and Load 
PRR 593 Reporting of Net Generation and Load requested seasonal net load and generation information from all entities using generation netting.  The GATF agreed that the seasonal net load and generation information requested by the PRR would be sufficient to determine the net generation or load available to ERCOT.  ERCOT staff will make appropriate adjustments to the ERCOT load forecast and/or the net dependable summer generating capabilities based on the responses received under PRR 593.

Retired Capacity

Currently, any generating unit that has been designated for retirement by its owner through existing ERCOT procedures (e.g., statement of intent to cease operations) has been excluded from the ERCOT reserve margin calculation.  The GATF recommends no change to in the treatment of generating capacity to be retired.

Summary

Based on the consideration of many factors described above, the GATF proposes that the following equation be used by ERCOT to calculate the ERCOT reserve margin:

Firm Load = Forecasted total summer peak demand – Demand-side resources

Available Resources = Summer net dependable capacity (excluding wind generation)

+ 50% of DC Tie Capacity 

+100% - X of “Switchable” Capacity (X to be based on information provided to ERCOT by Switchable Capacity owners)



+ 2.9% of Wind Generation (based on ERCOT analysis of historical data)

+ 100% of Planned Generation with signed Interconnect Agreement or letter to ERCOT from resource owner (letter applies to NOIEs only)

+ 2.9% of Planned Wind Generation with signed Interconnection Agreement or letter to ERCOT from owner (letter applies to NOIEs only)

+ Y of “Mothballed” Units (Y to be based on ERCOT analysis of information provided by mothballed unit owners)

- 100% of Retiring Units (all forecast years)

Reserve Margin = (Available Resources – Firm Load)/Firm Load

For certain portions of the above equation, ERCOT shall collect the appropriate historical information and publish the results of their analysis as part of the ERCOT reserve margin calculation (subject to confidentiality).

Table 3 on the following page summarizes the changes in the ERCOT generating reserve margin calculation as recommended by the GATF (which incorporates TAC’s selection of Option 2 for DC ties).
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Table 3 – Comparison of ERCOT Reserve Margin Equation Components
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