Attachment A

Single-Event Frequency Response Data (SEFRD) and 
12-month Frequency Response Measure (FRM) 
(Note:  f is measured in units of 0.1 Hz.)

Single-Event Frequency Response Data: Based upon observed frequency events, the NERC Resources Subcommittee will provide the Balancing Authorities in each Interconnection with no less than three frequency events each month for the Balancing Authority to gather its Single-Event Frequency Response Data (SEFRD). The information provided by the NERC Resources Subcommittee will include the date and time of the event in GMT for determination of Point A, the pre-disturbance frequency.
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The chart to the left shows a trace of an Interconnection’s frequency resulting from a generating unit trip (“unit trip” is a term meaning a sudden complete loss of a generator).  Point A is the pre-disturbance frequency, typically close to 60 Hz.  Point C is the maximum excursion point, while point B is the settling frequency of the Interconnection’s frequency. 

For each frequency event n provided by the ERO for the purpose of determining the yearly Frequency Response provided within the Balancing Authority Area, the Single-Event Frequency Response Data for event n will include fn and MWn defined and determined as follows:

fn is the change in Interconnection frequency for event n calculated by subtracting the frequency value at Point A from the frequency value at Point B (measured in 0.1 Hz).

MWn NAIn - NSIn + IVLn + CROn where:

NAIn is the change in Net Actual Interchange MW for event n calculated by subtracting the MW value of NAIn at Point A from theits MW value at Point B.
(Net Actual Interchange out of the Balancing Authority Area is a positive value)

NSIn is the change in Net Scheduled Interchange MW for event n calculated by subtracting the MW value of NSIn at Point A from theits MW value at Point B.
(Net Scheduled Interchange out of the Balancing Authority Area is a positive value)

IVLn is the change in Independent Variable Load MW for event n calculated by subtracting the MW value of IVLn at Point A from theits MW value at Point B and described as follows:

In the case where a Balancing Authority Area includes a widely varying non-conforming load (steel load for example), the Balancing Authority may choose to gather MW load data at the scan rate for the Independent Variable Load and include IVLn in its calculation of MWn in order to more accurately capture the frequency responsive MW change within the Balancing Authority Area. A Balancing Authority choosing to include a non-zero value for IVLn for the purpose described above must calculate the variable consistently for every event n.  	Comment by t37667: The BA can’t decide event-to-event whether or not to include the impact of the non-conforming load.
(For the purpose of this calculation, an increase in the demand of an Independent Variable Load from Point A to Point B is a positive value)

CROn is the change in Contingent Resource Output MW for event n calculated by subtracting the MW value of CROn at Point A from theits MW value at Point B and described as follows:

When a resource loss within a Balancing Authority Area is the triggering event for event n, or occurs between Point A and Point B of event n, it is necessary for the impacted Balancing Authority to record the Contingent Resource Output lost for event n. In the case of the loss of a Jointly-Owned Unit where the output is split to multiple Balancing Authorities through the use of Dynamic Schedules or Pseudo-Ties at the scan rate, each applicable Balancing Authority will measure the change in Contingent Resource Output MW from Point A to Point B for its respective output of the Jointly-Owned Unit. 

Note: For all other Balancing Authorities, the value of CROn is zero. 


12-month Frequency Response Measure (FRM): On a yearly basis the Balancing Authority shall determine its Frequency Response based upon the SEFRD gathered over the prior calendar year. The FRM analysis requires the x coordinate, fn, and y coordinate, MWn for each event n over the prior calendar year in a manner so that the Frequency Response Measure (FRMi) for BA i is calculated as follows:

Linear-regression-line basis for a Frequency Response Reliability standard. (Note: throughout we assume that f is being measured in units of 0.1 Hz.)

A BA I’s Frequency Response MWi/f (almost always a negative number) determines the amount of units of MWi that BA I is providing in “response” (almost always opposite in sign) to a unit of frequency deviation f. 	Comment by t37667: We cannot ignore the possibility that the calculated response for a Balancing Authority could be a positive value where corrective measures might be necessary.
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* Note MWi = (m f) = m f .  In other words, the added benefit of the regression-line slope over a simple numerical average  n(MWi/f )/n of the MWi/f  is that the regression-line slope ALSO gives you MWi/f of incremental change MWi in MWi for an incremental change f in f  that a simple numerical average cannot provide you or guarantee you.

   A numerical average twice as big as a regression average (because a regression gives greater weight to bigger causal events much more efficiently than a numerical “median” measure can):
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Linear Regression-line slope versus Average versus Median.  In general, the wider the dispersion of the points away from the regression line, the more the numerical average of the y-coordinate-divided-by-the-x-coordinate overstates.  The narrower the dispersion, the closer the regression-line slope and the numerical average are to each other.  In the diagram Tthe median lies between the regression-line slope and the numerical average.  The reason for the regression-line weighting by size of x is that, as x gets smaller (bigger), the change in y is a bigger (smaller) percentage of y.  So, the regression compensates for this change in % impact of unit change in y, by weighting y inversely to the direction of change in the percentage change in y.  This makes the Regression line perfectly fair/neutral mathematically, on a “percentage change” basis, compared to the primitive numerical average or median based on absolute change.  The Linear Regression technique was an outcome of the development of the calculus and logarithms without which there could have been no scientific or industrial revolution.  --Prepared by Robert Blohm after discussion with Howard Illian May 12, 2010.
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