Report: April 1 Frequency Excursion


Summary: 

The frequency excursion of Monday, April 1, was a result of the QSE’s who received large changes in Balancing Energy Service deployments; responding to the deployments at different rates.

A chart of the frequency through the event is shown in red below.
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Timeline:

At ~8:40 the balancing deployments for the 9:15 interval were transmitted.

At 8:52 ERCOT began a failover to implement database changes.

At 8:55 frequency began a rapid decline.

At 9:05 to 9:10 ERCOT issued verbal dispatch instructions to various entities to deploy a total of 1,250 MW of increased generation. 

At 9:12 frequency had recovered from the low frequency event and overshot to high frequency.

Analysis:

BES deployments changed significantly from those of Interval 0900 to those of Interval 0915.  The large change was in response to changes in the DBES bids for the West zone.  The West-to-North CSC constraint was active.  

For the hour ending 10:00 balancing down bids in the West zone were reduced by a total of 283 MW from the previous hour.

The bid stack prior to 9:00 a.m. was 857 MW; sufficient to manage the flow.  When the change in the bid stack occurred, ERCOT deployed all the DBES that was available in the West zone and then had to get additional in the South and Houston zones.  Those zonal shift factors (i.e. effects of net generation change on the constraint) are small for the West-to-North CSC, therefore LARGE movements of generation output were deployed.  
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As shown in the illustration above, the reduction in congestion expected from deploying all of the 574 MW down balancing in the WEST would be:

-574 * 0.7211 = -413 MW or 998-413 = 585 MW

Leaving the constrained path violated by 85 MW.

The system continued to deploy down balancing:

In the Houston Zone:  -912 MW * .0337 = -30 MW effect on the constraint

In the Southern Zone: -1105 MW * .057 = -63 MW effect on the constraint

In the Northern Zone: +685 MW * .0075 = +5 MW effect on the constraint

For a net expected result of:  998-413-30-63+5 = 497 MW flow on West-North

The providers in the South and Houston zones reduced generation much more rapidly than the providers in the North zone increased generation.  The resulting imbalance in generation caused the frequency excursion.

The results of this calculation can be seen in the following graph of balancing energy deployments.
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A failover complicated matters somewhat...the failover was initiated 5 minutes before the start of the ramps of the above Balancing Energy deployments.  When the failover occurred, we were "off control", i.e., unable to deploy Regulation Service for 3 to 5 minutes.  This is not the cause of it all, but may have contributed somewhat to the magnitude of the excursion.

This excursion in many ways is the same as the large changes in scheduled values that we experience around 0600 and 2200 hours routinely.  Whether the change is a schedule change or a large change in Balancing Energy deployments, the imbalance is due to different entities responding at different rates.
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