PDCWG assignment to review PRR 586

A. Frame frequency excursion and excessive regulation deployment issues.

B. Evaluate whether PRR 586 as it is currently drafted, modified by WMS discussion on 5/18/05, solves the issue.

C. Determine if there are unintended consequences based on PRR 586

D. If the PRR as currently drafted does not resolve the issue, propose changes to the PRR language, or draft a new PRR that would resolve the issue.

The PDCWG’s findings.

Excessive regulation deployments and frequency excursions occur continuously throughout the day.  Reference graphs of 04:00 to 07:00 period as compared to 15:00 to 18:00 period on May 18, 2005.  We observed all 06:00 ramps for each day of March, April & May, 2005 and found this graph to be typical.
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Contributing causes are:


1.  Primary Frequency Control to 

The PDCWG believes that there is a Frequency Reliabilty issue.

1. Primary Frequency Control low.

a. Deadbands on turbine governors are excessively high.

b. Observed droop of 170 MW/0.1 Hz for frequency deviations of 0.05 to 0.09 Hz.

c. At 5% droop, Responsive Reserve Service providers (1150 MW’s from turbines) should provide 192 MW/0.1 Hz.  23 MW/0.1 Hz should be provided on average from 700 MW of Up Regulation Service.  33 MW/0.1 Hz should be provided on average from spinning reserve available in the Up Balancing stack.  Firm load should provide 60 MW/0.1 Hz at a ERCOT load of 30,000 MWs.  This should result in a minimum Frequency Response of 308 MW/0.1 Hz.  However, on average, 150 MWs of the 1150 MWs of responsive service is provided by synchronous Hydro units that do not respond to frequency deviations above 59.90 Hz.  This reduces the minimum Frequency Response to 282 MW/0.1 Hz.

d. For an average steel mill load swing of 175 MWs and a 282 MW/0.1 Hz Frequency Response would result in a 0.0613 Hz deviation instead of an observed 0.092 Hz swing at 170 MW/0.1 Hz.

e. Present Frequency Response performance is too close to the edge given that all processes do not work perfectly during contingencies.  The loss of one nuclear unit should be survivable, but any large second unit outage prior to restoring LAARS will place firm load shed at risk.

f. Continuous Frequency deviations above 0.0613 Hz increase long term wear on turbines that are providing 5% droop.

g. ERCOT is not meeting Frequency Response standard of 420 MW/0.1 Hz during disturbances.  Enforcement of performance standard needed.

h. Will ERCOT continue to meet/pass the NERC Control Performance Standard?
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Secondary Frequency Control Issues.

a. ERCOT Bias should match actual real time droop of the interconnect by implementing a 2-step Bias.

i. Low Bias for frequency deviations of 59.91 and above.

ii. Disturbance Bias for frequency deviations of 59.91 and below.

b. QSE Bias settings must match portfolio’s performance.  This will improve SCE and performance measures.

c. SCE performance.  QSEs can improve control as ERCOT improves Regulation Service deployments and QSEs improve bias settings.

d. Instantaneous deployments of Non Spin and Responsive Reserve Service create excessive SCE for performance metrics.  Infeasible (ramp rate exceeded) OOM instructions create excessive SCE.

e. ERCOT must continue to tune the Frequency Control System and investigate implementing the logic for non-conforming load.

f. ERCOT’s short-term load forecast error contributes to frequency control issues.

g. Data latency and accuracy between ERCOT and QSEs and between QSEs and ERCOT contribute to errors in the SCE calculation.  QSE time synchronization can also contribute to errors.

h. Utilizing 15-minute ramps would reduce Regulation requirements when compared to the existing 10-minute ramps.  This would improve QSE start-up/shut down modeling as well as increase the Balancing Energy available.

PRR 586 will not fix the above average requirement of regulation service needed because:

A.  Cannot change start-up or shutdown SCE.

a. Responsibility Transfer could be utilized.

B. PRR 586 not comprehensive enough.

PRR 586 modifications needed.

A. Remove QSE Bias term from the SCE equation that is used in the performance measure.

B. Needs extended list of exceptions.

C. Data latency issues in accurate SCE calculation.  A proper SCE deadband allowance could mitigate errors.

D. Develop a market for Primary frequency control or enforcement of frequency response requirement.

Interconnect Frequency Response for deviations of -0.07 Hz to +0.06 Hz ranges from 165 to 225 MW/0.1Hz.  ERCOT Bias set at 520.5 MW/0.1Hz





Low Frequency Response to steel mill load swings places extreme wear on turbines that are providing proper response.








