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Introduction

Following the April 17, 2006 Firm Load Shedding Event, ERCOT implemented a formulaic discounting of generation capacity. This discounted capacity along with LaaR and Hydro providing RRS is defined in the Protocols as Physical Responsive Capability (also sometimes called Adjusted Responsive Reserve). Subsequently the PUCT approved a new Emergency Service - Emergency Interruptible Load Service.  Both of these actions were aimed at reducing the likelihood of another Firm Load Shedding Event.  TAC directed the formation of a Long-Term Solutions Task Force to develop an alternative for the EILS service. 

ERCOT staff developed procedures that defined the trigger points for Emergency Notices to the market:

Advisory is called when ARR drops below 3000 MW

Alert is called when ARR drops below 2500 MW

EECP Step 1 is called when ARR drops below 2300 MW

When the ERCOT system goes into an Alert stage, the System Operations Staff begin to take Command and Control Actions to maintain a secure state of operation. Those actions may include the deployment of Resources providing Non-Spinning Reserve Service and the use of Out of Merit capacity. As a result of these Command and Control Actions, Balancing Energy Prices will drop (sometimes substantially) and this occurs at precisely the time when they should be increasing and sending price signals to the Generators and Loads to respond accordingly. This price formation problem not only affects short term prices but also has a long term affect on funding for new generation capacity.

The Reserve Discount Factor (RDF) was originally set to a fixed number (7%) that was applied to all hours of the day and all days of the year. ERCOT staff proposed a modification to this process in which the RDF would be adjusted based on the real time temperature in each of the eight weather zones. That proposal was approved by ROS, was developed by ERCOT staff and put into effect in early November 2007. Under this system, the discount taken on a given unit will be 7% if the temperature in that zone is greater than 95ºF, 5% if the temperature is between 85ºF and 95ºF; and 4% if the temperature is less than 85ºF. ERCOT staff has observed that there is about 100 MW of discounted capacity that is associated with each 1% of the RDF. The use of a temperature dependent adjustment to the RDF should result in a reduction but not an elimination of Alert events.

A motion was made at TAC and approved at its October meeting, to increase Responsive Reserve Service by 500 MW as a solution for the Adjusted Responsive Reserve discounting and it’s effect on energy price formation. This proposal also would have constituted a long term solution to replace EILS.  At the October 2007 ERCOT Board Meeting the Board Remanded the TAC Decision to increase The Responsive Reserve Requirement by 500 MW (from 2300 to 2800 MW) in Hours 06:00 through 22:00.  The Board Remand included six questions for TAC to be addressed at the December 2007 Board Meeting.  

WMS was the first market subcommittee to meet after the Board Meeting in October, and put together a task force made up of a cross section of Market Participants and ERCOT staff. That group drafted a set of questions and answers under each of the Board Questions so as to fully answer each of the questions. This document is an attempt to document that effort with subsequent input from the WMS and ROS Subcommittees. 

In November the PUC approved a revised EILS rule which removed the need to find an alternative long-term solution. The logic and reasons behind that decision can be found in the Preamble to the Rulemaking Decision.

Detailed Answers

Questions from the Board [(#) are as near as we can tell directly from the board (x.) are sub-questions developed by Market Participants related to the larger question asked by the Board]

(1) (a)whether the proposed increase of RRS by 500 MWs (from 2,300MW to 2,800MW) during hours-ending 0600 to 2200 should be an increase to only the amount of RRS or whether it should be a combination of RRS and NSRS as discussed in the LTSTF White Paper and (b) whether 500 MWs is the right amount for the increase in Ancillary Services; 

a. Assuming there is an identified need for additional Reserves should NSRS substitute for some or all of this need? 
No. NSRS can be provided from either online or off-line units.  The portion that is offline will not be effective in maintaining adjusted responsive reserves at a level above the 2500 MW alert trigger.  Responsive Reserves are subject to a 20% rule in which only 20% of the unit capability may be counted towards RRS.  

The procurement and dispatch of additional NSRS is problematic because its deployment has the effect of depressing real time BES prices.  PRR 650 was passed by the Board to correct for that effect by allowing for ex post price adjustments that are based on the amount of NSRS deployed being deducted from the BES amount struck in order to achieve a corrected BES clearing price.

Utilizing RRS instead of NSRS would increase the likelihood of bringing the Quick Start Gas Turbines online via a market based signal and thus add needed reserves to the system.    

RRS has a higher standard than NSRS and is a higher quality product (see table below).  RRS is effective in arresting frequency decay in the event of a disturbance and will help mitigate the likely hood of a disturbance resulting in an ALERT or EECP.  NSRS is not limited to 20% of unit’s capability or to online units.  

	Ancillary Service
	Purpose
	Use/Deployment Requirements

	Responsive Reserve Service (‘RRS’)
	Governor (automatic response) provides MWs from generators to arrest frequency decline immediately following the loss of a unit and AGC response follows to restore frequency to 60 Hz.  Its use is intended to avoid NERC Disturbance Control Standard (‘DCS’) violations.
	Turbine-Governor Response in 30 seconds and fully deployed MW obligation in 10 minutes, which prevents DCS event violations (frequency recovery within 15 minutes of major credible unit contingency)

	Regulation Up Service (‘URS’)
	Provides additional MWs from generators to instantaneously match generation and load and achieve 60 Hz continuously.
	Fully deployed on a 4 second Automatic Generation Control ('AGC') cycle

	Regulation Down Service (‘DRS’)
	Reduces MWs from generators to instantaneously match generation and load to achieve 60 Hz continuously.
	Fully deployed on a 4 second Automatic Generation Control AGC cycle

	Non-Spinning Reserve Service (‘NSRS’)
	Provides additional MWs from generators and qualified loads to restore during the operating hour in response to loss of resource contingencies. 
	Fully deployed in 30 minutes (note: not timely to avoid DCS event violations)


ERCOT has implemented a discounting structure wherein reserves are discounted by 200 MW in all hours, furthermore any time the temperature is  between 85 and 95 Deg F they discount 300 MW and anytime the temperature is above 95 Deg F the discount is 500MW. 

b. Is 500 MW the right number? 

The amount of discount is the determination of the need for additional reserves therefore 500 MW is the right number in hours where the discount factor is 500 MW lesser amounts in hours when the discount is less.

Reliant Comment – “ERCOT has not conducted a study per Section 6.4.1 (2) of the Protocols expressing the reliability need for increasing the minimum Responsive Reserve Service (RRS) requirement.”
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Additional 500 MW of Responsive Reserve

•

A seven percent discount is currently applied to the HOL of 

every generator

•

Adjusted Responsive Reserve is approximately 1000 – 800 MW 

less than Responsive Reserve

•

Proposed additional 500 MW of responsive was derived by:

– Responsive Reserve Obligation equals 2300 MW

– Regulation Up Obligation average equals 700 MW

– Total unadjusted Obligation equals 3000 MW

– Applied discount would equal approximately 2000 MW Adjusted 

Responsive Reserve

– Adding 500 MW of responsive would result in approximately 

2500 MW of Adjusted Responsive Reserve and thus allow the 

market time to work before the need to OOME units
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While 500 MW is not a perfect answer, it is a reasonable approximation of what it needed.  As further unit testing is developed, the temperature dependency is refined and the role of available tools in the nodal market is empirically understood, it is likely the number can be adjusted.
c. Is the 500 MW a price formation issue or a reliability question? 

Both. The purchase of additional RRS will reduce the number of occurrences that ERCOT enters Alert and therefore will better ensure market-based price signals leading up to Alert conditions.  Reliability will be enhanced because ERCOT will be able to maintain the proper level of reserves without having to OOM units that may or may not be available.

The proposal also has reliability benefits in that it will bring more resources on-line through existing ancillary services, reduce the reliance on  Out-of-Merit resources, increase the amount of balancing energy available to ERCOT, and increase the amount of available governor response.  

Although ERCOT’s current practice of utilizing OOMC and OOME resources when adjusted responsive reserve levels reach 2,500 MW has maintained system reliability, it is this very practice that has caused generation to be deployed at lower prices than they otherwise would have been deployed had they been struck at competitive prices in the balancing energy bid stack.  This action has depressed the MCPE during intervals where ERCOT has anticipated shortages.

The continued deployment of OOM Services to bolster Adjusted Responsive Reserves is at cross-purposes with the Commission’s objective of attracting new generation investment and supply through appropriate scarcity pricing signals.  Simultaneously, its use is contrary to the ERCOT Protocol’s requirement to use market tools to supply reliability solutions where practicable.  

The ERCOT Protocols § 5.6.1 specifically provide that ERCOT must “to the fullest extent practicable” use market tools “before implementing command and control actions, such as OOMC, OOME, or RMR Service.”  The ERCOT Protocols § 6.3.1(14) provide that “ERCOT will ensure ERCOT electric network reliability and adequacy and will afford the market a reasonable opportunity to supply reliability solutions.”  The ERCOT Operating Guides state: “If practicable, the market must be allowed to work to mitigate or eliminate any possible Emergency Condition.”  

The proposed increase in Responsive Reserves will serve to restore the opportunity for the market to provide reliability solutions and will reduce the use of command and control actions such as OOME and OOMC while enhancing overall ERCOT system reliability. 

[George Arnold] “It is possible to view the current low MCPE values as reflective of a deregulated and competitive market with surplus production capacity, rather than the exclusive manifestation of administrative actions taken by ERCOT.’ 
Many members of both the LTSTF and the BEER task Force have opined that mitigating certain of ERCOT’s actions is essential. The goal of procuring needed reliability at the lowest possible cost implies that rather than proceeding directly to expand an expensive class of resource, we should identify and solve what are presented as the underlying problems directly, first, and only then determine  what additional resources, if any, the system actually requires to maintain appropriate reliability.  

As an explicit effort to modify BES prices, the present RRS proposal should be vetted to ensure compliance with Protocols sections 6.3.1 (10) and (15).”  

(Reliant Comment) –“According to the Protocols, specifically Section 6.4.1 (2), “Standards for Determining Ancillary Services Quantities,” ERCOT may not approve the request without first undertaking an Engineering Study and providing supporting data for the change being recommended. ERCOT has not conducted a study per Section 6.4.1 (2) of the Protocols expressing the reliability need for increasing the minimum Responsive Reserve Service (RRS) requirement.  The Protocols define Ancillary Services as “Those services, described in Section 6, necessary to support the transmission of energy from Resources to Loads while maintaining reliable operation of transmission provider’s transmission systems in accordance with Good Utility Practice.” Ancillary services, in other words, are for the reliable real-time operation of the ERCOT system, not for purposes of enhancing price formation.  Subsection 6.1 states, in part, that “ERCOT shall be responsible for developing a daily Ancillary Service Plan with sufficient Ancillary Services (AS) to maintain the security and reliability of the ERCOT System consistent with ERCOT and North American Electric Reliability Corporation (NERC) Standards.”  The Ancillary Service Plan is driven by the methodology for determining AS requirements.

The recommended changes to the minimum AS Requirements result in changes to the minimum requirement for RRS during the hours ending 0600-2200. The protocols clearly state that “ERCOT shall, at least annually, determine with supporting data, the methodology for determining the minimum quantity requirements for each Ancillary Service needed for reliability, including the percentage of Load acting as a Resource allowed to provide Responsive Reserve Service calculated on a monthly basis.” The recommendation to increase the amount of RRS as proposed does not meet this Protocol requirement because no “supporting data” has been provided by ERCOT as to why the additional 500 MW of RRS is “needed for reliability” during these or any other hours.  Quite to the contrary, additional RRS is proposed to enhance or change price formation.   Supporting data is required because AS requirements create an obligation on loads to pay for their load ratio share of the requirement, whether they are able to self-arrange or purchase through the ERCOT market. 

It is useful to observe that under Protocol 6.4.1 (5) ERCOT may change the daily AS Plan after posting those requirements if ERCOT ISO determines the need for additional AS Resources.  However, if this discretion is exercised, ERCOT ISO must “post(s) the reliability reason for the increase in service requirements.”  Certainly if the reliability reasons for an increase in daily requirements must be provided, the reliability reason for any longer-term increase in AS requirements should also be expressly communicated to market participants.

The information provided to support the request to increase RRS requirements clearly involves concerns related to the ERCOT wholesale market design, not just the reliability delivered on a daily basis through the AS requirements.  Reliant has discussed at the BEER Task Force, QSE Managers Working Group (QMWG), Wholesale Market Subcommittee (WMS) and TAC not only the need for Engineering Studies specifying the reliability need for an RRS increase, but also that if there are market concerns related to ERCOT operations, that those operations be studied and amended to the extent possible to address the concerns.  Adopting an operational solution to address market design concerns without clearly understanding the problem that it is attempting to solve, including discrepancies between generator resource plans and telemetry, provides little assurance that the proposal will yield the hoped for results and provide benefit to the overall competitive market.”
(2) whether the proposed increase of RRS (or combination of RRS and NSRS) by 500 MWs is consistent with Section 6.4.1(2) of the Protocols and the Long Term Solution provision of the EILS Rule (PUCT Subst. R. 25.507(h));
WMS Opinion 
Yes.  ERCOT can change the amount of ancillary service that it procures in accordance with Section 6.4.1(2) of the protocols.

WMS passed a motion at its September meeting saying that the increase in RRS accompanied by administrative pricing was a Long Term Solution as called for in PUCT Subst. R. 25.507(h).It should be noted however, that this is now a moot issue.  On November 1, 2007, the PUC voted to delete the Long Term Solution provision from the Commission’s EILS Rule.  Consequently, the merit of the proposed RRS increase is no longer in part a function of whether the increase constitutes a long term substitute for EILS Service.) 

Steel Companies Opinion

(Section 6.4.1(2) of the Protocols requires that ERCOT determine, at least annually, the methodology for determining the minimum quantity requirements for each Ancillary Service needed for reliability, including the percentage of LaaR allowed to provide RRS calculated on a monthly basis.  This section expressly requires that the determination be accompanied by supporting data.  The proposed change in methodology for the purpose of increasing the minimum RRS requirement is consistent with Section 6.4.1(2) of the Protocols, provided that the proposal is being made for reliability purposes and is accompanied by supporting data.  One of the purposes of the Board’s remand of the proposed change in methodology, and of these questions to TAC, is to ensure that the required supporting data for the methodology change is supplied to the Board. (Also see Reliant’s Comments to Question 1c.) 

(a) Will the perceived need to add RRS in the zonal market still exist under the nodal market?  

Yes, the issues driving the perceived need regarding ARR will also exist in the Nodal Market. However, ERCOT will have additional tools by which to solve the problem in a Nodal Market and the nature of the optimum solution will likely change. 
(George Arnold) It is strongly recommended, however, that the RRS solution contemplated in this proposal be considered as an explicitly temporary measure, and that its role be reevaluated upon the opening of the Nodal market.  
(Reliant Comment) – ERCOT has not conducted a study per Section 6.4.1 (2) of the Protocols expressing the reliability need for increasing the minimum Responsive Reserve Service (RRS) requirement in either the zonal or nodal markets.  In Nodal ERCOT will be able to more selectively procure reserves because ERCOT has the right under Nodal Protocols 6.4.8.1(3) to deny the location of a resource providing reserves on the basis that the reserves are undeliverable.  Further, Nodal Protocols Section 6.4.8.1(2)(b) allows ERCOT to replace AS that are undeliverable due to transmission constraints and in the nodal market ERCOT will have more up to date information on unit operating capabilities through the new Reserve Monitoring tool.  Moreover, under nodal the SCED dispatch will include the AS and energy requirements and entities will be evaluated for performance. Non performance is penalized.

(b) Will additional RRS fix the structural pricing problem?  
Not completely.  However, command and control actions taken by ERCOT will become infrequent enough that the structural pricing problem no longer matters. 

(Reliant Comment) “There is not a structural pricing problem.  There is a problem caused by observed discrepancies between generator resource plans and telemetry that resulted in ERCOT’s implementation of the Reserve Discount Factor.  The appropriate solution is to eliminate the reporting discrepancies and, in turn, the apparent need for the RDF through improved generator testing, monitoring and enforcement.  It is inappropriate to reward generators for such discrepancies by increasing the prices loads must pay and generators receive.”

(c) Will additional RRS constitute the best “solution” available under the nodal market? 
There is a belief that the addition of RRS is one solution available under a nodal market.  The nodal day-ahead market with the additional RRS procurement will provide the benefit of efficiently committing more units online.

This solution combines three-part offers from generation and co-optimization of energy and ancillary services.   The additional RRS procurement increases the overall demand for energy and ancillary services provided by generation and load resources in the day-ahead market.  The day-ahead market commits generation resources to be available in the real-time market when their minimum load and startup costs are less than moving higher on the individual offers curves of generation units that were self-committed in the day-ahead market.  The result will be more spinning reserves online in real time, reducing the risk of an insufficiency in the real-time market.  This approach also provides incentives for new generation and load resources to be built to meet the long-term resource adequacy needs of the ERCOT market.

Reliant Comment – ERCOT has not conducted a study per Section 6.4.1 (2) of the Protocols expressing the reliability need for increasing the minimum Responsive Reserve Service (RRS) requirement in either the zonal or nodal markets.  

(3) whether LaaR can maintain the existing 1,150 MWs level of participation in all hours of the RRS market if the Board were to take action at the December 2007 Board Meeting to increase the amount of RRS (or combination of RRS and NSRS) at that meeting.  ERCOT staff shall immediately begin working on system changes necessary to ensure that LaaR can continue to participate in the RRS market at the current 1,150 MWs levels and ERCOT staff shall report to the Board whether the system changes have been completed at the December 2007 Board Meeting; 
Yes LaaR should maintain its existing 1,150 MW level of participation in all hours.  The ERCOT software which could have caused an issue in October, should be updated by the December Board meeting.

(4) whether the level of LaaR participation should be increased above 1,150 MWs if RRS is increased above 2,300 MWs (with the understanding that the ERCOT study to determine whether this is viable is currently underway but may take up to six months to complete) 

Studies to increase LaaRs above 1,150MW are underway, and part of the larger ERCCOT AS studies. 

(a) Is there any level of Increased LaaR participation (above 1150 MW) that ERCOT can endorse without a detailed Engineering Study, (if RRS were increased to 2800 MW). 

ROS  A 2002, study had concluded that if all load trips at one frequency (as is currently done), then 1150 MW is the limit. If load shed is tiered, then it would be possible to increase LaaR participation up to 1725 MW.  (Going to tiered frequency response is a significant market change, which would likely take more than 6 months to implement).

(b) How would 500MW of EILS differ from adding 500 MW of LaaR?
(WMS Response)

LaaR could assist in resolving the price formation issue, but LaaR participation in the RRS market is currently limited pending the results of additional studies.  EILS is not qualified to provide RRS and would not be effective for resolving price formation.

(Steel Companies and OxyChem Response)

Due to the directive from the Commission that adopts the PUCT staff recommendation to continue the EILS program, it is a moot point to compare the attributes of LaaR and EILS since LaaR will not be used as part of a Long-Term Solution.  

Adoption of additional operating reserves, including LaaR, would be used to stem ERCOT's procurement of energy through non market-based methods and to enhance certain reliability attributes on the system, neither which are related to EILS. 

(c) 
Leaving aside the current protocol requirements is there an operational benefit to having a demand response program without the requirement of Under Frequency Relays, for the incremental amount of Reserves? 

(ERCOT Response)

Yes, the ability to remove load from the system would help in maintaining or restoring generation reserves and thus would improve reliability under certain situations.  This is basically the concept behind EILs. However, a demand response program that does not have load automatically interrupted by a relay immediately in disturbance events will not be effective in arresting frequency decay and cannot be considered eligible for Responsive Reserve.  While demand response has value, it would only be effective in reducing necessary manual OOME actions if implemented before ERCOT reaches the Alert and EECP triggers. 

(WMS Response) 

Responsive Reserve adds capacity to the market without adding energy and thus does not cause the price formation problem.  Any tool that adds energy to the market such as Non-Spin, OOM will cause the price formation problem upon deployment. 

(5) whether an increase in the amount of RRS (or combination of RRS and NSRS) is needed for all hours between hours-ending 0600 and 2200 or on the weekends;  

 ERCOT’s current proposal it to Purchase 500 MW of additional Responsive Reserve for the hours in which the next day temperature forecast is 95 degrees or higher in either North Central or Coast Purchase 300 MW of additional Responsive Reserve for the hours in which next day temperature forecast is between 85 and 95 degrees Purchase 200 MW of additional Responsive Reserve in HE 7 – 22, for the hours in which next day temperature forecast is less than 85 degrees. 
There is a correlation between the need for additional RRS and the amount of Reserve Discount Factor.    

(Reliant Comment) – There is a correlation between the RDF and discrepancies in operating characteristics reported to ERCOT by generators.
 SHAPE  \* MERGEFORMAT 



(6) a cost/benefit analysis or other type of reasonable comparison of the benefits of EILS vs. RRS, including any broader benefits that increasing the amount of RRS (or combination of RRS and NSRS) may have (such as addressing the issues raised by the Independent Market Monitor); 

While EILS has the potential to reduce the amount and time that firm load is shed in an emergency, it does nothing to help avoid the emergency in either the short run or the long run.  EILS also does not impact the price formation problem that ERCOT is experiencing.

Increasing RRS does help avoid the emergency and also is the primary recovery method used to recover from frequency disturbances.  Therefore increasing RRS also has the added benefit of avoiding NERC Penalties associated with frequency recovery following an event.

It is not possible to reliably predict how market participants will respond to a change in RRS requirement, but it is logical to assume that all capacity based services will get more expensive and energy will get less expensive.   Simple quantification of either of these changes is not possible and involves an implied understanding of how suppliers will react.

None the less, Two independent studies were conducted to address the potential cost implications of increasing responsive reserve requirements.  An existing study which had been conducted by LCG Consulting was purchased by Luminant at the request of the Chairman of the BEER TF(ERCOT does not currently use its UPLAN model for this type of study),  (http://energyonline.com/reports/files/energy_and_AS_Relation_2008.pdf ). A second study by Frontier Associates was commissioned by the Steel Companies http://www.ercot.com/meetings/beertf/keydocs/2007/1112/ERCOT_Project_Draft_3.pdf . 
 LCG using their Nodal Modeling Software UPLAN estimated that additional revenues to RRS providers for 500 MW of additional Responsive Reserve would be approximately $31.5M, Balancing Energy revenues would fall by $34M and production costs would increase by about $14 M annually.  This analysis establishes a lower bound for the increase in the cost of Responsive Reserve, since it does not take into account market bidding behavior and assumes that all generation will bid in at marginal cost.   

The Frontier Associates study used historical zonal bid curves.  That study concluded that the impact on Responsive Reserves costs could add additional costs of up to $360M for that portion of Responsive Reserve acquired through the ERCOT Responsive Reserve market (excludes self-provisioning and bilateral contracts).  This analysis establishes upper bound in the cost increase to the market of adding an additional 500MW of Responsive Reserve, because is assumes no change in behavior by Market Participants.

 Neither analysis is likely reflective of the actual increase or decrease in market costs because of changes in Market Participant behavior and bidding strategies.
a. How large (in MW) does an EILS program need to be by itself, such that during an emergency ERCOT Operations will pause and wait for EILS to deploy before ordering Firm Load Shedding? 
This question can be answered in multiple ways depending on system load conditions.  These conditions primarily include whether frequency is already decaying, but also include whether the event occurs before or after the daily peak, whether it is during low or high load conditions, and whether the emergency is related to unit trips, transmission line failures, or other factors.

EILS (EECP Step 3) is designed to assist ERCOT Operators in maintaining 60 Hz of frequency and therefore is intended to be deployed prior to frequency decay.  In such a case the EILS deployment would help to restore Responsive Reserves, and the question of a “pause” in executing Firm Load Shedding (EECP Step 4) is irrelevant.  However, in the event that frequency is decaying rapidly, ERCOT may be required to employ other measures up to and including firm load shed to protect against cascading generator outages due to low frequency.  All generators are required to have relays which prevent damage due to sustained under frequency operation.  ERCOT restrictions on the frequency set-points of these relays can be found in the Operating Guides.

EILS would be deployed during frequency decay if system conditions are deteriorating rapidly, i.e. over a period of minutes.  In these cases, each 500 MW of curtailed load (during high load conditions) can be expected to roughly restore 0.1 Hz of frequency.  If EILS were to be deployed in such conditions, ERCOT has stated consistently that 500 MW is its preferred minimum amount of EILS to provide a significantly effective operational tool.  

b. Explain, compare and contrast EILS, RRS and NSRS from an operational perspective?  
RRS must be both frequency responsive and be fully deployable in 10 minutes or less.  This means that generators who are providing the service can respond with governor action to arrest the frequency decay and they can fully deploy the responsive reserve capacity in 10 minutes or less.  LAARs that are providing RRS must have a Under Frequency Relay that is set to trip immediately for a frequency drop of no less than 59.7 Hz.  They must also be able to respond to a manual deployment in 10 minutes or less, and are required to have telemetry to ERCOT.  No more than 20% of a generator’s capacity is considered effective in responding quickly enough to arrest frequency decay.  NSRS can be provided by online or offline resources.  The service has a 30 minute requirement instead of 10 and is not restricted by the 20% requirement.  EILS Resources are designed to be deployed during EECP step 3.  They do not have a relay requirement and would only be utilized during an emergency when all market options and EECP Steps 1 and 2 have been implemented.

c. What impact does increasing RRS by 500MW (to 2800 MW) during these hours have on the probability of shedding firm load? 

Additional RRS would reduce the probability of shedding firm load by putting more generation units online than otherwise would be the case. (ROS Agrees) In the long run, increasing RRS procurement would increase the amount of scarcity pricing that occurs in the real-time market when the amount of spinning reserves is low. The increased potential for scarcity pricing would reduce the probability of shedding firm load in two ways. First, with a greater risk of scarcity pricing, load-serving entities would have stronger incentives to contract with generation owners to bring more generation online in real-time to reduce the number of times the real-time market would experience scarcity pricing. Second, increasing the potential for scarcity pricing in the real-time market would increase the potential returns on building new generation and load resources, leading to a larger reserve margin over time.

d. What impact does 500 MW of EILS participation on the probability of shedding firm load? 

(ROS endorsed)

Depending on the sequence of events that might take ERCOT into EECP, 500 MWs of EILS can represent significant value to the ISO in avoiding the firm load shedding in Step #4, or can represent little or no value based on his perception of 1) its availability, and 2) the ability to dispatch EILS with enough time to measure its impact and thereby forestall using firm load shedding.  The most significant factor governing the usefulness of dispatched load shedding schemes is the rate of change of the decay of available reserves.  A high rate of change limits the ISO operator's ability to react and restricts the toolset he has available to him.  A low rate of change allows him to use all the tools available and allows him time to evaluate the effectiveness of those tools.  For events where the decay of system frequency is rapid the EILS product will be skipped over and the ISO will go right to Step #4 in order to ensure that he has done all he can to preserve system frequency and protect turbine components sensitive to low frequency events (high mass, low pressure turbines).  When a decline of reserves leads to a slow decay of frequency the ISO operator may judge from the rate of change in reserves that if he enters EECP he may have enough time to effectively deploy EILS, provided there aren't any sympathetic trips to the contingency that initially caused reserves to decline (i.e., he's looking at a situation where total generation is stable but load is moving toward its peak for the day). 

e. What is the impact on the price of RRS of adding the additional 500 MW of RRS (change in price)? 
It is not possible to reliably predict how market participants will respond to a change in RRS requirement, but it is logical to assume that all capacity based services will get more expensive and energy will get less expensive.   Simple quantification of either of these changes is not possible and involves an implied understanding of how suppliers will react.

A cost impact study was conducted by LCG Consulting (using their Nodal Modeling Software UPLAN)  they expect  an increase of approximately 31.5 M in Reserves revenue to providers for 500 MW of additional Responsive Reserve.  

A second analysis was performed by Frontier Associates using historical bid curves The concluded that the impact on Responsive Reserves prices of adding an additional 500MW of additional Responsive Reserve, could add additional costs of up to $360M for that portion of Responsive Reserve acquired through the ERCOT Responsive Reserve market (excludes self-provisioning and bilateral contracts).  . 

 Neither analysis is likely reflective of the actual increase in Responsive Reserve cost, but both are useful in defining the range of possible cost.  

f. What is the impact on balancing energy prices from an additional 500 MW RRS procurement?

The UPLAN suggests a decrease in Balancing Energy costs of $34 M due to the bringing of additional generation on line.  However, the magnitude of the decrease logically depends upon the quantity of additional generation that is brought on line to meet the additional Responsive Reserve Requirement. The actual decrease may be less; depending upon how much of the additional Responsive Reserve can be satisfied from generation already on line, and whether the Balancing Energy prices are in fact reflective of the generators’ actual marginal costs.

The Frontier Associates study did not analyze the impact on Balancing Energy Prices.
g. What is the impact on forward prices of the 500 MW RRS?
Forward prices follow BES prices. If BES prices move up as the result of the added RRS Requirements then Forward prices will move up.  If BES prices move down as a result then Forward prices will move down.
(7) TAC shall report back to the Board at the December 2007 Board meeting on Items 1 through 6 and on any other issue TAC believes should be considered by the Board at the December 2007 meeting in determining whether to approve the proposal to increase RRS (or combination of RRS and NSRS) by 500 MW during hours-ending 0600 to 2200.  TAC shall be free to propose other solutions it believes the Board should consider at its December 2007 meeting.  
(8) If the board adopts the 500 MW increase in RRS (or other proposal) is there still a need for Administrative Pricing Proposal. 
The increase in RRS will reduce the number of  times that ERCOT has to take the actions that will trigger  Administrate Pricing hence the benefits of adopting the  Administrative Pricing is also reduced.  Historical analysis done by the IMM shows that for 2007, events that trigger Administrative Pricing under the proposal would have been dramatically reduced.  Therefore the Administrative Pricing Proposal is probably not needed upon increasing the RRS by 500 MW.

(9) If the board were to adopt the Administrative Pricing Proposal does the need for the 500 MW increase in RRS still exist.  

There cannot be a yes or no answer.  Through use of the discount factor, ERCOT maintains reserves in excess of what they purchase through the Market.  The Administrative Pricing Proposal will increase costs to Market Participants that are "short".  A new equilibrium will be struck that will have more market participants, committing more capacity which will in turn reduce the number of times that ERCOT has to procure reserves that they don't purchase through the Market.

(George Arnold)

The effectiveness of Administrative Price Supports as a means to solving the ‘missing money problem’ and thereby ensuring adequacy of resources is unclear. If ERCOT’s immediate need actually is adding resources rather than modifying the Protocols or Operating Guides to mitigate instances or apparent scarcity, then the stepped approach to increasing RRS adopted by ERCOT will provide greater assurance than administrative pricing. 
(10) (a) Could the need for 500 MWs of RRS be solved by developing temperature-sensitive supply curves for unit specific generation resources instead of RDF? (b) Is there a correlation between improved confidence in the capability of the generators and additional RRS? 
(WMS Response)
(a)Yes, the need for additional RRS could be reduced and possibly eliminated if supported by the unannounced tests (b) Yes, The amount of RRS procured should be the amount that ERCOT needs plus the amount that ERCOT discounts the amount that it procures.

(ERCOT Response)

While temperature is an important issue in the RDF it is not the only issue.  The RDF was developed by ERCOT and the ROS based upon observed system performance.  ERCOT is working with ROS to develop a change to the current unit testing methodology.  Assuming there will be a change to the protocols that will require temperature to be one of the considerations market participants make when updating their resource plans (new requirement - outside of the existing requirements), and ERCOT is able to utilize unannounced testing to verify unit capability, the RDF could be reduced and possibly eliminated if supported by the unannounced tests.  The DWG and GE studies may indicate a need for additional reserves in the future for different reliability reasons.  

(Steel Companies Response)

The driving force behind the perceived need for an additional 500MW of Responsive Reserve has been to correct the market distortion caused by application of the RDF.  Changes in calculating and verifying the accuracy of generating unit HSLs and HOLs are currently under active review at ERCOT.  These changes can be expected to reduce and possibly eliminate altogether the need for the RDF.  It is critical that the increase in Responsive Reserve be viewed as a temporary rather than permanent measure, and that the continued  appropriateness of the additional Responsive Reserve be monitored over the next year, in light of improvements to reserve forecasting accuracy that are expected to be implemented shortly.
(11) (a) What actions have been taken since April 17, 2006 and (b) Should a comprehensive study of actions taken since April 17, 2006 (Eg RDF) as well as a review of resource plans and Unit Testing criteria be conducting prior to implementing changes to the market?
(a) Items in yellow track the EILS path, Items in Blue follow the ERCOT path, items in Red probably increase the need for more RRS and Items in Green are market improvements since the firm load shed event.  It is clear that the need for more RRS has very little to do with a EILS and an alternative Long-Term solution
.
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[George Arnold] Have the steps already taken reduced the probability of occurrence a similar event to the level that the proposed addition of responsive reserve and its associated expense is not necessary, or that a lower level or type of added reserves will provide adequate security? 
(b)(ERCOT Response)  ERCOT is happy to provide any information it legally can to any market participant who would like to commission such a study.  ERCOT does not currently have the resources to do such a study and would have to reallocate and divert resources from other Projects including Nodal. 

(Reliant Response)Yes, ERCOT should provide a comprehensive study of the reliability impacts of market and operational changes that have occurred since April 17, 2006.  ERCOT should develop a report on:  

A. the impact of implementation of the Reserve Discount Factor (RDF), the impact of revisions to EECP procedures, 

B. the impact of the declaration of Advisories at 3000 MW of physical reserve capability, 

C. the impact of the procurement of additional Non-Spin Reserve Service (Non-Spin, NSRS) to support Replacement Reserve Service, 

D. the impact of the procurement of additional Non-Spin for ‘unusual’ weather conditions, 

E. the effectiveness of the use of two load forecasts (and use of the higher of the two forecasts), 

F. the impact of the implementation of OOM procedures for capacity and energy procurement at 2500 MW (rather than at 2300 MW), 

G. the impact of implementation of the EILS program, 

H. the reason for revisions to the 168 hour resource testing requirement contained in PRR 733,

I. the impact of the revisions to LaaR testing, the impact of the implementation of ‘persistence wind forecasting,’ 

J. a discussion of the reason for the decision to grandfather Ancillary Service providers for provision of Ancillary Services in the nodal market (when ERCOT has stated that it is uncomfortable with the quality of data currently being provided).   

A comprehensive review of Resource Plan data should also be conducted. ERCOT should look at HSL and LSL Resource Plan values for all Resources and determine if entities are updating Resource Plans when their units are online to account for changes in temperature. 

 Further, ERCOT should explain why it has not worked with the TRE to ensure that compliance with the Protocols is enforced, including, specifically, the use of Good Utility Practice to update Resource Plans which is required in Section 4.4.15, “QSE Resource Plans.”  In part, this section states:  “QSEs shall use best efforts, consistent with Good Utility Practice, to continually update their Resource Plans to reflect the current and anticipated operating conditions of the Resources.”   

ERCOT should conduct Ancillary Service qualification testing, a capability provided under the Protocols, (Protocols 6.10.3 provides ERCOT with the ability to:  “…call up to two unannounced, unscheduled qualification tests after presenting to the QSE supporting information of an indication that a Resource may not be able to meet its stated Net Dependable Capability during any calendar year.”) to address the concerns that lead it to implement the RDF.

Because operational changes have been discussed and implemented one by one, the overall impact of how the changes work in concert has not been evaluated. Thus, a comprehensive study (in addition to the specifically required engineering studies) is required to fully understand the reliability situation in ERCOT and the suggested benefits of the additional reserves under discussion.

(George Arnold) - The work of the BEER Task Force has identified significant differences of opinion among its members concerning: 1) the nature of the problem our group was asked to clarify; 2) the root cause of the problem; 3) the nature of an effective solution; 4) the cost impact of the solution; and 5) contingent or ancillary impacts on other services that may arise through deployment of the solution. 

Many such issues cannot be stated more clearly, or the optimum solution to the key issue of system reliability identified in detail with greater certainty without facts in the form of up-to-date market information of the type described above being available. It has been a significant and unnecessary detriment to the efforts of both the Long-Term Solutions Task Force and the current BEERTF that guesswork and opinion have played so significant a role in their deliberations.

Going forward, whatever solution is adopted, it is evident that considered evaluation of all administrative measures implemented post-April 17, 2006 will be invaluable, as will full implementation of existing Protocol requirements affecting both the level and availability of reliability-facing resources, recognizing that these are essential pre-requisites for minimizing market costs while ensuring reliability. 

(12) What impact does additional EILS have on ERCOT procuring energy through non-market based methods? OMMC & OMME 


EILS will have no impact on ERCOT’s procurement of OMMC and OMME. OOMC & OOME actions are taken prior to EECP to “prevent an imminent Emergency Condition” (Protocol 5.4.1(5)).  The EILs will not be deployed until Step 3 of EECP which is after all market based means, non-market based means and EECP Steps 1 and 2 have been implemented.  

Conclusion


ERCOT’s Requirement for Responsive reserve is based both on history and engineering studies, which call for 2300 MW’s.  The base assumption in those studies is that 2300 MW is available and deliverable.  On April 17, 2006, for a number of reasons considerably less than the reported 2300 MW was deliverable.  ERCOT has determined that the quantity that was undeliverable from generation resources accounted for approximately about a 500 MW differential between reported and deliverable values.  The proposal to add an additional 500 MW was an attempt to resolve the discrepancy between a reported quantity and an estimate of what can actually be delivered.  Currently ERCOT is handing the deliverability issue through the use of the Adjusted Responsive Reserve Calculation.  ERCOT takes command and control actions at 2500 of Adjusted Responsive Reserved. By taking these command and control actions, ERCOT avoids the reliability problems of not having 2300 MW of deliverable Responsive Reserve. Since the October 2007 TAC and Board Meetings ERCOT has implemented a temperature based discount factor.  The Temperature based discount tiers the need for adjusted responsive reserve.  
Appendix A 

Example of Reserve Discount Factor

A. Please provide a Sample Calculation of how the RDF works.

Example Calculation:

RDF = 7%, 5% or 4% depending on Temperature – The example below assumes RDF = 7%

HOL = Total capability of the unit in MW

0.93 * HOL = adjusted MW

Adj.Responsive Reserve = minimum ( [0.93*HOL – Output of unit], [0.93*HOL*0.20])

 The Summation of all the unit adj. Responsive Reserve = total system adjusted Responsive Reserve

Example:

Unit1 

HOL = 100 MW

0.93 * HOL = 93  MW

Output of unit = 80 MW

Unit1 adj. RRS = Adjusted Responsive Reserve = minimum ([93-80],[93*.2]) = 13 MW

Unit2

HOL = 100 MW

.93*HOL = 93 MW

Output of unit = 70 MW

Unit2 adj. RRS = Adjusted Responsive Reserve = minimum ([93-70],93*.20]) = 18.6 MW

Total system adjusted Responsive Reserve = 13 + 18.6 =  31.6 MW
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3

Additional 500 MW of Responsive Reserve

A seven percent discount is currently applied to the HOL of every generator

Adjusted Responsive Reserve is approximately 1000 – 800 MW less than Responsive Reserve

Proposed additional 500 MW of responsive was derived by:

Responsive Reserve Obligation equals 2300 MW

Regulation Up Obligation average equals 700 MW

Total unadjusted Obligation equals 3000 MW

Applied discount would equal approximately 2000 MW Adjusted Responsive Reserve

Adding 500 MW of responsive would result in approximately 2500 MW of Adjusted Responsive Reserve and thus allow the market time to work before the need to OOME units
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