ERCOT Response to PRS EILS Motion


PRS motion (in part):

PRS requests that ERCOT Staff address the following questions and report to PRS on February 22, 2007:

1. What is the statistical likelihood, given ERCOT Operator flexibility in the EECP process, that EILS will be utilized as envisioned prior to firm Load shedding?
To date, ERCOT and market participants have relied on anecdotal evidence to estimate the likelihood of need for an EILS program.  Specifically, the probability of need for firm load shedding has been tied to actual events: the firm load shedding instructions of December 22, 1989 (500 MW) and April 17, 2006 (1,000 MW).  Because these two incidents occurred approximately 16½ years apart, the statement has been made repeatedly that EILS would be likely to be needed “once every 17 years.”  
First, ERCOT notes that the 16½ years separating the two events were marked by rapidly evolving regulatory, operational and market structures.  Specifically, the wholesale power market in the ERCOT region was restructured in 1996; integrated resource planning requirements were phased out in 1999; the ERCOT region was consolidated into a single control area under ISO operational control in 2001; and full restructuring of the wholesale and retail markets took effect in January 2002.  Resource adequacy measures and reliability rules and procedures, including emergency planning, have all evolved substantially during this period.  Accordingly, ERCOT considers the “once in 17-year” observation to be an inaccurate predictor of the need for firm load shedding.
Second, and more importantly, ERCOT staff recently completed work, through a contract with the third-party firm Global Energy Decisions, to re-evaluate the Loss of Load Probability (LOLP) in the ERCOT Region.  The resulting report, “ERCOT Target Reserve Margin Analysis,”
 is designed to assist ERCOT staff and stakeholders in recommending a new reserve margin target for the region, and is the first of its kind in nearly five years. Unlike previous studies which focused on peak conditions only, the LOLP analysis for the first time evaluates system conditions across all 8,760 hours of the year.  While many factors
 were included as inputs to the study, the results were dominated by two primary input variables:  load volatility and generator availability. 
For purposes of responding to the questions posed by PRS, ERCOT staff has limited its analysis of this study to the LOLP for calendar years 2007 and 2008.
   Below is Global Energy’s finding for LOLP using its “gas turbine build-out” scenario.
, 
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ERCOT then applied the reserve margins for 2007 and 2008, as projected in the 2006 Capacity, Demand & Reserves Report, into the assumptions contained in this matrix, to yield the following LOLP based on specific projected ERCOT reserves:

	Year
	Reserve Margin
	Avg. LOLEs 
per 10 years
	Avg. MWh Energy Not Served
	Avg. Hrs. of Energy Not Served

	Example from Report
	16%
	0
	0
	0

	ERCOT 2007*
	14.8%
	0.3
	309
	0.54

	Example from Report
	14.0%
	0.5
	515
	0.9

	Example from Report
	12.0%
	1.4
	2,570
	2.6

	ERCOT 2008*
	11.4%
	2.51
	4,505
	4.52

	Example from Report
	10.0%
	5.1
	9,020
	9


* From 2006 CDR Report.

NOTES:

· Loss of load events (LOLE) envisioned by the report would be caused by an inability of generation to meet incremental increases in load, thus indicating that EILS deployment would be possible. 
· Study models contingencies in “Monte Carlo” style; thus, contingencies that are potentially interrelated in reality would not be interrelated in the study.
· Assumes all generating units not on planned maintenance or forced outage are capable of running.  
· Forced outages assumed to be independent of each other.

· Seasonal unit de-ratings are not accounted for with all units.

· Several grid contingencies which are capable of triggering or contributing to an emergency condition are not accounted for in the study scenarios:

· Transmission constraints which might limit the output of units
· Fuel supply interruptions 

· Unit operational constraints (units which cannot be brought online fast enough to solve an emergency)

· Insufficient ancillary services procurement or commitment (e.g., due to erroneous weather forecasting or software or communications errors)

In short, the study may not consider the maximum risk scenario.  

As noted earlier, the study evaluated LOLP across all 8,760 hours of the year, although developing LOLP for specific months or seasons was not specified in the vendor contract and thus was not included in the Report.  However, at GATF’s request, ERCOT asked the vendor to analyze the LOLE risk by season and report the results separately.  This evaluation shows the risk by season as follows:

	
	LOLE per 10 years by Reserve Margin

	Season
	10%
	12%
	14%

	Dec.-Feb.
	0
	0
	0

	Mar.-May
	2.1
	0.9
	0.3

	June-Sept.
	3.0
	0.5
	0.2

	Oct.-Nov.
	0
	0
	0


This finding supports ERCOT’s concern that the EILS program is more likely to be needed during the shoulder months, when substantial capacity is out of service for planned maintenance, than during the summer or winter peaking seasons.

ERCOT believes that determining the exact statistical likelihood of EILS utilization during an EECP event would require adding inputs to the LOLP analysis.  However, the following table makes an attempt to quantify the benefits of the EILS program.  ERCOT has presented the EILS program with the recommendation that committed EILS load not be included in the regional reserve margin calculations, so the following is presented for comparison purposes only in an attempt to respond as completely as possible to the PRS question:
	Year
	Reserve Margin
	Avg. LOLEs 
per 10 years
	Avg. MWh Energy Not Served
	Avg. Hrs. of Energy Not Served

	ERCOT 2007 with EILS*
	16.7%
	0
	0
	0

	Example from Report
	16%
	0
	0
	0

	Example from Report
	14.0%
	0.5
	515
	0.9

	ERCOT 2008 with EILS*
	13.2%
	0.86
	1,337
	1.58

	Example from Report
	12.0%
	1.4
	2,570
	2.6

	Example from Report
	10.0%
	5.1
	9,020
	9


* 2006 CDR Report with 1,000 MW of EILS Resources subtracted from the Load Forecast.  
NOTE that ERCOT has proposed not including EILS Resources in the planning report; 
this calculation is provided for comparison purposes only.
The PRS question notes the presence of “ERCOT Operator flexibility” in an EECP event, evidently presuming a potential for ERCOT Operators to subjectively bypass the EILS deployment step and move directly to the final EECP step of firm load shedding.  Determining whether operationally there would be enough time to deploy EILS before going directly to firm load shedding depends on the specific events of the EECP.  During the April 17, 2006, event it is likely the operators would have deployed EILS, if it had been available, no later than 16:04 when system frequency went below 59.9 Hz and all Responsive Reserve and Regulation Service had been deployed.   The decision to shed firm load in that event was made at 16:13.
2. Rate the impact of each of the EILS PRRs on ERCOT’s LOLP.
ERCOT rates each PRR equally as long as the critical assumption is made that each PRR is equally capable of attracting adequate subscriptions of EILS Resources.  From an operational perspective, if each PRR could produce a fully subscribed program (1,000 MW of committed load), each would be equally effective in reducing the LOLP, as shown in the final table under the response to the first question.  For specific comments related to the other PRRs, please refer to ERCOT’s filed comments.
3. What alternatives to EILS were examined by ERCOT, if any, and why was EILS pursued instead of those other options?
ERCOT has taken several steps over the past year to improve its operational procedures to further reduce the likelihood of convergences of events that could lead to future firm load shedding incidents.  These measures include:
· Retaining a second professional load forecasting service to provide a valuable checkpoint against ERCOT’s primary load forecasting software.  .
· De-rating the aggregated units providing spinning reserves to account for seasonal variations in output.
· Launching and operating the Replacement Reserves ancillary services market.

· Providing market participants, as well as regulatory authorities, with twice-daily grid condition notices, plus special notices of advisories, alerts, or emergency declarations.

· ERCOT, in its role as the regional reliability coordinator, also supported the proposed ancillary service related to alternative fuel sources which was defeated in a TAC resolution
 in July, 2005.  ERCOT continues to express concern about the possibility of natural gas curtailments, resulting from severe weather events or depleted inventories, contributing to emergency conditions on the electric grid.

ERCOT views the EILS program as a safety net supplementing the above actions to help prevent the likelihood of firm load shedding in the future.

4. Has the VOLL been determined for the April 17, 2006 load shedding event? If so, please share the methodology and results of that study.  If not, why not?

While ERCOT has not attempted to estimate the Value of Lost Load (VOLL) for the April 17, 2006, firm load shedding event, a variety of VOLL estimates (expressed in dollars per MWh) have been developed within the electric industry in recent years, in many cases in response to electric grid incidents in other areas.  ERCOT has no reason to believe that a VOLL for April 17 would fall outside this range of these estimates.  The VOLL estimates are as follows:

	$ per MWh
	Source

	$2,420
	GDP divided by MWh for the United States, 1998; considered lower bound as it does not account for damages due to unexpected nature of an outage


	$6,530
	Northeast Blackout of 2003
 

	$7,401
	“Lower bound” estimate for Northeast Blackout of 2003


	$11,210
	“Upper bound” estimate for Northeast Blackout of 2003


	$10,000
	New York City blackout of 1977


	$20,000
	British industrials



Surveys agree that the “customer damage function” is greatest during the initial interruption and declines throughout the event.  Thus, rotating outages of short duration can be assumed to have a higher level of financial impact on affected customers.  Studies
 have shown that between 60% and 80% of a customer’s cost for an outage occurs during the first moments of an interruption.  Thus a 1,000 MW rotating outage could have up to three times the cost implications of a single continuous outage of the same size.

On April 17 at 16:13, ERCOT instructed TDSPs to shed 1,000 MW of firm load.  ERCOT began a gradual recall of the firm load shedding instruction at 17:31 and completed the recall by 18:10, indicating that the firm load shedding incident lasted nearly two hours.  ERCOT therefore estimates that the total amount of energy not served attributable to the April 17 firm load shedding instruction at approximately 2,000 MWh (1,000 MW of load over two hours).  Using this figure multiplied by the two most current VOLL estimates from the above chart (the ICF lower- and upper-bound estimates for the 2003 Northeast Blackout), a range of VOLL estimates for April 17 can be presented as follows. 

· At $7,401 per MWh, VOLL would equal $14,802,000.

· At $11,210 per MWh, VOLL would equal $22,420,000.
As a final note, ERCOT stresses that it has not correlated its recommendation for the EILS program to a straight VOLL calculation.  ERCOT believes that there are broad societal costs associated with firm load shedding that are not captured in the economic calculations behind a VOLL analysis such as the potential risk to human health and safety posed by rolling blackouts.  Rolling blackouts may affect consumer confidence in the electric grid and market, and bring negative national publicity to the region.  Repeated firm load shedding incidents could affect the financial and business communities’ outlook toward the region, and ultimately economic development and gross domestic product.  The EILS program is an attempt to address these broader, intangible costs by providing a tool specifically designed to reduce the risk of rolling blackouts.  

� The report is a planning document that should be evaluated and considered as a guide.  Its first public discussion occurred at the meeting of the ERCOT Generation Adequacy Task Force on Jan. 26, 2007.


�Probability scenarios were evaluated using the following factors: load forecast, installed capacity, load participation or load acting as a resource (LaaR), wind generation capacity, “mothballed” capacity, surrounding market import capability, capacity that generate on the local electric system or generate for an adjacent system, and retired capacity.


� The study focused on LOLP for 2008.  Accuracy of predictions declines in future out years due to uncertainty of makeup of generation fleet.  EILS program would be subject to reevaluation during that period as well.


� Gas turbines were used to vary the reserve margins for the study.  For a more detailed description of the gas-build out scenario, refer to Report attached.


� In all scenarios, Loads Acting as a Resource are considered to have been deployed prior to loss of load.


� The resolution stated that TAC “continues to consider other market and non-market measures for assuring fuel reliability in ERCOT, e.g., demand-side services for emergency curtailments, annual determination of fuel availability status through an assessment of the coming winter season, and gas curtailment priority.”  


� Peter Cramton and Jeffrey Lien, University of Maryland, February 14, 2000


� “The Economic Impacts of the August 2003 Blackout,” Electricity Consumers Resource Council, Nov. 2004, quoting DOE presentation of  Oct. 2003


� ICF Consulting, “The Economic Cost of the Blackout,” 2003.


� Ibid.


� J. Corwin and W. Miles, “Impact assessment of the 1977 New York City blackout” U.S. Department of Energy, Washington, DC, July 1978.  Figure is not adjusted for net present value.


� Cramton and Lien, 2000.


� “Understanding the Cost of Power Interruptions to U.S. Electricity Consumers”, Report to Department of Energy, Lawrence Berkeley National Laboratory ,September 2004.
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