6.5.7.6.1
LFC Process Description
(1)
The LFC system corrects system frequency based on the Area Control Error (ACE) algorithm and Good Utility Practice.

(2)
The ACE algorithm subtracts the actual frequency in Hz from the scheduled system frequency (normally 60Hz), and multiplies the result by the frequency bias constant of MW/0.1 Hz.  The ACE algorithm then takes that product and subtracts the difference between the Real-Time output and the Base Point for all Dynamically Scheduled Resources.  This calculation produces an ACE value, which is a MW-equivalent correction needed to control the actual system frequency to the scheduled system frequency value.  ERCOT shall develop a methodology, subject to TAC approval, to determine the optimal frequency bias for given system conditions.

Methodology for determining optimal frequency bias for given system conditions.
Identification

Evaluation of a frequency disturbance will be performed if the disturbance meets any of the following criteria.
1. A frequency deviation from the A Point to the C Point is greater than or equal to .175 Hz.    The information obtained from these disturbances will be used to evaluate ERCOT Bias.
2. B Point Frequency falls between 59.7 Hz and 59.9 Hz.

3. B Point Frequency falls between 60.1 Hz and 60.3 Hz.

4. A frequency deviation from the A Point to the B Point is greater than or equal to +/- .1Hz.  

5. Instantaneous loss of a resource greater than 450 MW.

Only events that cause a sudden change in frequency will be evaluated.

Bias Calculation
ERCOT peak bias setting shall be reviewed prior to each April and the off peak bias shall be reviewed prior to each October.  Actual system response to each disturbance that meets the above criteria that has occurred over the previous year will be evaluated. The results will be separated into peak dispatch (May 1st to September 30th) and off peak dispatch (October 1st to April 30th).  Each set of response data will be averaged and the Bias setting recommendations will be based on these averages.  If fewer than twelve events occur during either time range, data from the previous year’s measurable events will be used.  The bias setting will be communicated to the PDCWG and any comments will be considered prior to adjusting the bias.  ERCOT bias may be reviewed and adjusted more frequently than semi-annually if either system frequency response reflects an inaccurate bias setting or if there is a significant change in generation capabilities.

Adjusting AGC Bias Setting
Any change in system bias must also be communicated to EMMS Support Department.  EMMS Support will notify the shift supervisor what and when the adjustment will be, and request market notification sent on the MIS.  EMMS Support may need to adjust AGC tuning parameters along with the bias if the change is significant and also monitor control performance to verify the AGC is responding properly.
Measuring system response
Combined response of the ERCOT system for each event will be evaluated from point A to point  B, less any UFLS or Laar response.  Include the resource lost to the net generation at B.  

Bias = (Gentotal(b) + resource lost - Gentotal(a)  - Laar actuation – UFLS)/( 10 *(Frequency(a) – Frequency(b)))

A Point:  The last stable frequency value prior to a frequency disturbance.  For a decreasing frequency event with the last stable frequency value of 60.000 Hz or below, the actual frequency is used.  For a decreasing frequency event with the last stable frequency value between 60.000 and 60.036 Hz, 60.000 Hz will be used.  For a decreasing frequency event with the last stable frequency value above 60.036 Hz, actual frequency will be used.  For an increasing frequency event with the last stable frequency value of 60.000 or above, the actual frequency is used.  For an increasing frequency event with the last stable frequency between 59.964 and 60 Hz, 60 Hz will be used.  For an increasing frequency event with the last stable frequency value of 59.964 or below, the actual frequency is used.   

C Point:  Lowest value within the first five seconds following the A Point 

B Point:  The “recovery” frequency value after the C Point.   The B Point should occur after full governor response of the turbines has occurred, usually between ten (10) and thirty (30) seconds after the A Point, but not greater than sixty (60) seconds after the A Point.

B Point + 30 Seconds

Recovery:  The shorter of the time of frequency reaching 60 Hz or the pre disturbance frequency.

Identifying these points can be challenging and is somewhat subjective.  If it is unclear as to the timing of these points, refer to the high resolution frequency data collected later in this process.
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