Questions regarding the presentation “Target Reserve Margin and Effective Load Carrying Capability of Installed Wind Capacity for the ERCOT System – Methodology and Results” by ERCOT Planning, 10/20/2010

Answering these questions uncovered an inconsistency in the calculation of the target reserve margin, relative to how it is being used in the CDR.  Correcting this inconsistency results in a revised target reserve margin, for a LOLEv of 0.1, of 13.75%.
The revised graph of LOLEv vs reserve margin is shown below:
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1. Please confirm ERCOT did not need to add additional generic generation capacity to the total generation resources in order to determine the target reserve margin needed to support a given LOLEV level?  
The LOLEv values shown on the Reserve Margin versus LOLEv curves was obtained by multiplying the installed capacity of every unit in the entire fleet by a capacity adjustment factor and calculating the LOLEv.  Since the LOLEv that was calculated when the capacity adjustment factor was set to 1.0 was less than 0.1, ERCOT actually “removed” capacity to vary the LOLEv by using capacity adjustment factors fractionally less than 1.0.

If not, what type of generation capacity was added and what assumptions where made with regard to its characteristics (such as capacity type, capacity per unit, EFORd, seasonal multipliers, planned outage schedule)? 
Effectively, the type of generation that was used to vary the LOLEv was a “slice” of the existing generation fleet, with the capacity-weighted characteristics of that fleet. 
2. Please provide the hourly load scenarios used in developing the target reserve margin and ELCC analysis. 
These will be posted on the Planning and Operations Information website
3. Why was load modeled as five discrete scenarios rather than a full distribution, as was done with generation outages?  Does ERCOT believe that its most extreme high load case sufficiently describes the set of extreme load conditions necessary to calculate the reserve margin needed to achieve a 1-in-10 year LOLEV standard? 
Actual weather data was used for 1996 through 2009.  For each year, an average summer temperature was calculated based on the average of the monthly temperatures for June, July, and August.  Each year was then ranked based on their average summer temperature from the lowest temperature to the highest temperature.  Four representative years were selected based on their percentile rank (the selected percentile ranks were 10th, 25th, 50th, and 75th) for the various scenarios.  In order to create the extreme weather scenario, actual weather data for the winter of 2010 (January through March) was combined with summer weather data from 2010 (June through August).

Probabilities were assigned based on data from the Climate Prediction Center which provides average temperature ranges based on monthly average temperatures.  Each selected year was assigned to the corresponding temperature range and assumed to be representative of years contained within the range.  
The 8784 hour load patterns for each scenario are shown graphically below.
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4. Please provide the average forced outage estimates used in model based off NERC GADS data.  For generation units, for which the NERC GADS data was not provided, please provide the assumptions made for forced outage estimates. 
Comparison of Outage Assumptions – 2007 Study vs. Current Study

	
	2007 study
	2010 study

	
	MW
	Capacity Weighted EFORd
	MW
	Capacity Weighted EFORd

	Operational units (common to both studies)
	61,371
	5.70 %
	60,808
	4.32 %

	PUNs
	6,498
	5.98 %
	4,803
	5.00 %

	Mothballed since 2007 study
	2,772
	4.30 %
	N/A
	N/A

	Retired since 2007 study
	5,358
	5.01 %
	N/A
	N/A

	New Units (not included in 2007 study)
	N/A
	N/A
	8,282
	5.23 %

	Operational in new study, but not included in 2007 study
	N/A
	N/A
	1,763
	3.79 %

	Total Thermal

	75,999
	5.62 %
	75,656
	4.45 %


5. Please describe in detail the calculations performed to generate the results shown on slide 12 of the results presentation.  That is, what calculations did ERCOT perform to transform the individual load scenarios into a single estimate of target reserve margin needed to support a given LOLEV value?
· LOLEV=SUM(SCENARIO_PROBABILITY*LOLEV_PER_SCENARIO)

· RESERVE_MARGIN=(CAPACITY_ADJUSTMENT*(NONWIND_CAPACITY+ELCC*WIND_CAPACITY)-MEDIAN_SCENARIO_PEAK_LOAD)/MEDIAN_SCENARIO_PEAK_LOAD
6. Please describe the process by which the target reserve margin was adjusted until an LOLEV of 0.1 per year was attained. 

This is described in the flowchart contained in the presentation to WMS.
7. What weather assumption was used in the five load scenarios?  Weather years were ranked based on their average summer month temperatures.  The years were then categorized into a scenario.  A representative year was selected for each scenario.  The actual weather for the representative year was used.
Did the seasonal capacity ratings vary with the load scenario?  
No, the seasonal ratings were the same for all load scenarios. 
8. Is there any correlation or other relationship between the wind output scenarios and the load scenarios?  That is, is there any recognition that high load/temperature scenarios tend to have lesser wind output, all else equal?

There is an improved correlation as compared to the 2007 study, since the daily wind profiles for a particular day are drawn from the AWS Truewind patterns for ±7 days (as opposed to being drawn from anytime within the month).  However the wind profile used for a particular day is not directly correlated to load used in a particular scenario for that day, due to insufficient budget to acquire the necessary data.
9. What load scenario or combination of scenarios was used in developing the ELCC for wind generation?  If multiple scenarios were used, please describe how the scenarios were aggregated to form a single ELCC estimate. 
The same five representative load scenarios and associated probabilities were used for the ELCC calculation.
10. Why were forced outages for wind generation not considered in developing the wind ELCC estimate?  
No forced outage information for wind generation exists from NERC at this time.
11. What time frame was used for the aggregation of the wind generation profiles?  Which scenario(s) of the “family of hourly chronological load patterns” does this time frame correspond to?

When evaluating a particular day in one of the load scenarios, the wind pattern for that day was chosen from the AWS Truewind wind patterns for ±7 calendar days from that date being evaluated. 
12. Was Load Acting as a Resource (LaaRs) or any other demand response resources considered in any fashion in developing the target reserve margin?  
No

13. If demand resources were considered were they assigned a forced outage rate? 
N/A
14. Why were hydroelectric resources not considered in developing the target reserve margin? Why were the DC ties not considered?

15. These resources were excluded for a conservative approach to the methodology. The total capacity is too small to significantly affect the results, since any difference in the forced outage rates of these resources relative to units that were included in the fleet for which the calculation is performed is weighted by the relative size of that generation .
16. Does ERCOT believe that consideration of the transmission network would materially alter its estimate of wind ELCC or required target reserve margin?

Modeling limitations on the transmission network might have some impact, but it cannot be known without performing the analysis what the impact would be. 

The following question additional question was asked separately, but is added herein for completeness: 
17.  Is the addition of wind causing the increase in the target reserve margin?
No.  If the reserve margin that results in 0.1 LOLEv is calculated with all wind removed from the LOLEv calculation and the reserve margin calculation, the target reserve would still be 14.1%.  This is to be expected, since the ELCC calculation effectively “equalizes” the contribution to the LOLEv from wind to that of the non-wind generation.   
