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Executive Summary
ERCOT Region experienced unusually high temperatures and high electricity usage throughout the state during the week of August 2 through August 5, 2011. Texas heat has reached record temperatures this summer which stressed the system and depleted the committed generation capacity. 
ERCOT ISO issued a media appeal for consumers and businesses to reduce their electricity use.  This request was specifically for the peak electricity hours from 3 to 7 PM.  This appeal was made in an attempt to avoid requiring rotating outages. Conservation of energy is still encouraged due to continued high temperatures.

As a result of record loads and unplanned outages, ERCOT initiated emergency procedures and a series of progressive steps to ensure grid reliability on the following days:

On August 2, 2011 ERCOT ISO implemented Level 1 of its Energy Emergency Alert (EEA) at 2:40 PM when Physical Responsive Capability (PRC) dropped below 2,300 MW. ERCOT set a new electricity demand record that day with 67,929* MW of demand served between 4 and 5 PM. The new peak demand exceeds the previous record, set on August 1, 2011, by 1,062 MW. The EEA Level 1 was cancelled at 6:00 PM. 
On August 3, 2011, for the second consecutive day, ERCOT ISO implemented Level 1 of its EEA at 2:50 PM as PRC again dropped below 2,300 MW. Again on August 3, 2011, ERCOT set a new summer demand record with 68,294* MW of demand served between 4 and 5 PM. The EEA Level 1 was cancelled at 6:10 PM.
On August 4, 2011, for the third consecutive day, ERCOT ISO implemented Level one of its EEA at 1:45 PM as PRC dipped below 2,300 MW.  The EEA on this day was issued nearly an hour before the EEA was issued on the two previous days. Then at 2:32 PM ERCOT declared EEA Level 2A, as PRC dropped below 1,750 MW. At that time Load Resources (LR) providing Responsive Reserve Service (RRS) were deployed. As the situation continued to decline, at 3:44 PM ERCOT declared EEA Level 2B; and, as per its operating procedures, ERCOT deployed its Emergency Interruptible Loads (EILS) – large industrial customers under contract to be interrupted under these emergency situations. At 4:05 PM a second EILS deployment for Business Hours 3 (Time Periods from 4 PM to 8 PM) was issued. At 5:53 PM, as the situation began to improve on the grid, ERCOT moved to EEA Level 2A from EEA Level 2B, and then to EEA Level 1 at 6:09 PM, recalling EILS at that time.  The EEA Level 1 was cancelled at 6:52 PM.
On August 5, for the fourth consecutive day, ERCOT ISO implemented Level 1 of its EEA at 3:10 PM as PRC dropped to below 2,300 MW. No additional emergency actions were required on this day, and the EEA Level 1 was cancelled at 6:05 PM.

The following Event Analysis Report discusses factors leading up to the event, system performance during the event, and actions taken by ERCOT in response to the event.
*These numbers are not final until completion of the market’s financial settlement process, six months after the operating day completes.  

Summary of the Time Lines and Descriptions of Significant Events
August 02
· 2:40 PM ERCOT declared EEA Level 1. PRC dropped below 2,300 MW. 
· 6:00 PM EEA Level 1 was cancelled.
August 03
· 2:50 PM ERCOT declared EEA Level 1. PRC dropped below 2,300 MW.
· 6:10 PM EEA Level 1 was cancelled.
August 04
· 1:45 PM ERCOT declared EEA Level 1. PRC dropped below 2,300 MW.
· 2:32 PM ERCOT declared EEA Level 2A. PRC dropped below 1,750 MW and LR deployed.
· 3:44 PM ERCOT declared EEA Level 2B. EILS deployed. 
· 5:53 PM ERCOT move to EEA Level 2A from EEA Level 2B.
· 6:09 PM ERCOT move to EEA Level 1 from EEA Level 2A.
· 6:52 PM EEA Level 1 was cancelled.
August 05
· 3:10 PM ERCOT declared EEA Level 1. PRC dropped below 2,300 MW.
· 6:05 PM EEA Level 1 was cancelled.
EEA Events Timeline on August 2-August 5, 2011
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Figure 1 Events Timeline on August 2-August 5, 2011

The following table shows the summary for the events which occurred between August 2 and 5, 2011: 
[image: image3.emf]Energy Emergency Alert (EEA) EventsSummary

Date

EEA 

Level

Start/

End Time

Duration

Peak Load

HE

MAPE for 

MTLF

Frequency 

Max/Min HZ

Total LR RRS 

Responsibility 

MW

Total EILS

Responsibility

MW

Aug 2 1 2:40/6:00PM 3h20min

67,929 MW*

HE17

3.09% 60.049/59.965 N/A N/A

Aug 3 1 2:50/6:10PM 3h20min

68,294 MW*

HE 17

2.12% 60.04/59.928 N/A N/A

Aug 4 2B 1:45/6:52PM 5h7min

66,849 MW

HE 16

0.99% 60.078/59.95 882.11

434.1 BH22

Additional 6 MW BH33

Aug 5 1 3:10/6:05PM 2h 55min

66,661 MW

HE 17

0.94% 60.028/59.963 N/A N/A

Date

EEA 

Level

Non-Spin 

Wind 

Max/Min

MW

Generation

Across 

DC Ties MW

ERCOT Max Outaged Capacity (HSL) MW during the EEA

Time Forced Maintenance Derated Planned

Max Lost 

Capacity

Aug 2 1 1,657 MW 1,697/1,441 840

2:40PM 3,187.19 0 379 58.44 3,624.63

Aug 3 1 1,392 MW 2,233/1,690 763

2:51PM 3,363.19 0 501 58.44 3,922.63

Aug 4 2B 1,392 MW 1,576/939 1,039 1:46PM 4,454.19 0 717 58.44 5,229.63

Aug 5 1 1,657 MW 1,647/1,417 998 3:10PM 3,487.19 423 321 58.44 4,289.63


Table 1 EEA Events Summary August 2-5, 2011
*These numbers are not final until completion of the market’s financial settlement process, six months after the operating day completes.  

1 Based on Telemetry at time of Verbal Dispatch Instructions (VDI).
2 Business Hours (BH) 2 Time Periods (1 PM to 4 PM).
3 BH 3 Time Periods (4 PM to 8 PM).
PRC, Wind Generation, Non-Spin and ERCOT Frequency from August 2 through 5, 2011
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Figure 2 PRC, Wind Generation, Non-Spin performance and ERCOT Frequency on August 2-5, 2011.
August 2, 2011 
At 1:58 PM ERCOT issued Watch for PRC below 2,500 MW. At 2:13 PM 1,657 MW of Non-Spin was deployed. ERCOT ISO implemented Level 1 of its EEA at 2:40 PM as PRC dropped below 2,300 MW. PRC dropped below 2,300 MW at 2:37 PM and returned above 2,300 MW in two hours and 26 minutes at 5:03 PM (timeframe highlighted on yellow). At 6:00 PM EEA Level 1 was cancelled.
August 3, 2011 
At 1:57 PM 1,392 MW of Non-Spin was deployed. At 2:10 PM ERCOT issued Watch for PRC below 2,500 MW. ERCOT ISO implemented EEA Level 1 at 2:50 PM. PRC dropped below 2,300 MW at 2:42 PM and returned above 2,300 MW in three hours and 14 minutes at 5:56 PM (timeframe highlighted on yellow). At 6:10 PM EEA Level 1 was cancelled.
August 4, 2011 

At 1:25 PM ERCOT issued Watch for PRC below 2,500 MW and 1,392 MW of Non-Spin was deployed. PRC dropped below 2,300 MW at 1:42 PM.  ERCOT ISO implemented EEA Level 1at 1:45 PM as PRC dropped below 2,300 MW. At 2:25 PM PRC dropped below 1,750 MW and ERCOT declared EEA Level 2A at 2:32 PM and PRC reached the lowest value of 960 MW at 2:33 PM. At 3:44 PM ERCOT declared EEA Level 2B. PRC recovered above 1,750 MW at 5:25 PM. At 5:53 PM ERCOT moved to EEA Level 2A from EEA Level 2B. PRC returned above 2,300 MW at 6:02 PM. At 6:09 PM ERCOT moved to EEA Level 1 from EEA Level 2A (EEA event timeframe highlighted on yellow). EEA Level 1 was cancelled at 6:52 PM.
August 5, 2011 
At 2:06 PM ERCOT issued Watch for PRC below 2,500 MW. At 2:11 PM 1,657 MW of Non-Spin was deployed. ERCOT ISO implemented EEA Level 1. PRC dropped below 2,300 MW at 3:00 PM and returned above 2,300 MW in two hours and 5 minutes at 5:05 PM (timeframe highlighted on yellow). At 6:05 PM EEA Level 1 was cancelled.
System Demand
Below is an illustration of ERCOT Load, Online Capacity, and Offline Non-Spin used to meet load.  During the EEA events, ERCOT set a new electricity demand record with 67,929* MW of demand served on August 2, between 4 and 5 PM and hit the current new summer demand record of 68,294* MW of demand served on August 3, between 4 and 5 PM.
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Figure 3 ERCOT Load, Online Capacity, Offline Non-Spin and Net DC flows on August 2-5, 2011
*These numbers are not final until completion of the market’s financial settlement process, six months after the operating day completes.  

Mid-Term Load Forecast (MTLF)
The table below shows the Mean Absolute Percent Error (MAPE) for the days during the EEA events.
[image: image1.png]ERCOT




	MAPE for ERCOT MTLF
Run at 14:00 Day Ahead

	FORECAST
	ERCOT Active
DAILY
	ERCOT Active MONTHLY

	Aug 2
	3.09%
	2.33%

	Aug 3
	2.12%
	2.26%

	Aug 4
	0.99%
	1.94%

	Aug 5
	0.94%
	1.74%


Table 2 MAPE Summary August 2-5, 2011
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Figure 4 ERCOT Actual Load and ERCOT Load Forecast on August 2-5, 2011
* These numbers are not final until completion of the market’s financial settlement process, six months after the operating day completes.  

ERCOT Historical Peak Demand Records
ERCOT Region set a new demand summer record with 66,867* MW of demand served on August 1, 2011 between 4 and 5 PM. On August 2, 2011 ERCOT set a new electricity demand record with 67,929* MW of demand served between 4 and 5 PM. The new peak demand exceeds the August 1 record by 1,062 MW and last year’s record of 65,776 MW, set on August 23, 2010, by 2,153 MW. On August 3, 2011, for the third consecutive day, ERCOT set the current new summer demand record with 68,294* MW of demand served between 4 and 5 PM. The new peak demand exceeds the August 2 record by 365 MW and the 2010 record by 2,518 MW. 
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Figure 5 ERCOT Historical Peak Demand Records
* These numbers are not final until completion of the market’s financial settlement process, six months after the operating day completes. 

ERCOT System Frequency 
The graph below depicts the frequency throughout the EEA events (August 2 – 5, 2011).  
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Figure 6 ERCOT System Frequency on August 2-5, 2011
Area Control Error (ACE) and ERCOT System Frequency

The figure below shows the system frequency vs ACE. The table below shows the lowest point ACE  during the EEA events.

[image: image40.png]



	ACE values during the EEA events

	Date
	Lowest ACE value

	Aug 2
	-229 MW

	Aug 3
	-470 MW

	Aug 4
	-333 MW

	Aug 5
	-242 MW


Table 3 Lowest ACE August 2-5, 2011
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Figure 7 ACE and ERCOT System Frequency.
Direct Current Ties (DC Ties) “importing power” during the EEA events
The figure below shows the maximum generation from other grids across DC Ties during the EEA events.
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	Generation across DC Ties

	Date
	Maximum generation across the DC Ties

	Aug 2
	840 MW

	Aug 3
	763 MW

	Aug 4
	1,039 MW

	Aug 5
	998 MW


Table 4 MW’s across DC Ties on August 2-5, 2011
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Figure 8 Flows across DC Ties on August 2-5, 2011
ERCOT Outage Capacity High Sustained Limit (HSL) Summary
Below is an illustration of Outaged Capacity during the EEA events. Table 5 provides the summary of the forced, maintenance, derated, and planned capacity on outage from August 2 to August 5, 2011.
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	ERCOT Max Outaged Capacity HSL MW during the EEA

	Time
	Forced
	Maintenance
	Derated
	Planned
	Max Lost
Capacity

	2:40 PM
	3,187.19
	0
	379
	58.44
	3,624.63

	2:51 PM
	3,363.19
	0
	501
	58.44
	3,922.63

	1:46 PM
	4,454.19
	0
	717
	58.44
	5,229.63

	3:10 PM
	3,487.19
	423
	321
	58.44
	4,289.63


Table 5 ERCOT Outaged summary on August 2-5, 2011
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Figure 9 ERCOT Outaged summary during the EEA events on August 2-5, 2011
The Role of Wind Generation
Figure 11 show the hourly averages of actual wind output, the wind hour-ahead Current Operating Plan (COP) HSL and the wind day-ahead COP HSL data during the EEA events on August 2-5, 2011.
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Figure 10 Actual Aggregated Wind Data for August 2-5, 2011.
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EEA Level 1 Event

August 2, 2011

August 2, 2011 EEA Level 1
· 00:47 AM ERCOT issued in an Operating Condition Notice (OCN) for hours 14:00 through 23:00.
· 1:23 PM ERCOT issued an Advisory for PRC below 3,000 MW.
· 1:58 PM ERCOT issued Watch for PRC below 2,500 MW.
· 2:13 PM 1,657 MW Non-Spin was deployed.
· 2:40PM ERCOT declared EEA Level 1. PRC dropped below 2,300 MW. ERCOT received 840 MW across DC Ties.
· 3:00 PM  ERCOT inquired availability of Block Load Transfer (BLT) from Southwest Power Pool (SPP). 
· 3:05 PM ERCOT had confirmed that SPP had no assistance that could be provided.
· 4:00-5:00 PM ERCOT set new summer peak record with 67,929* MW.
· 6:00 PM EEA Level 1 was cancelled.
· 7:04 PM Watch cancelled.
· 7:08 PM Advisory cancelled.
· 7:52 PM OCN cancelled.
· Watch for extreme heat was in effect.
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Figure 11 Event Timeline on August 2, 2011
*These numbers are not final until completion of the market’s financial settlement process, six months after the operating day completes.  

PRC and Non-Spin performance on August 2, 2011  
At 1:58 PM ERCOT issued Watch for PRC below 2,500 MW. At 2:13 PM 1,657 MW of Non-Spin was deployed. ERCOT ISO implemented EEA Level 1 at 2:40 PM as PRC dropped below 2,300 MW. PRC dropped below 2,300 MW at 2:37 PM and returned above 2,300 MW at 5:03 PM.  After PRC was climbing above 2,600 MW the EEA Level 1 was cancelled at 6:00 PM.
Below is a graph of ERCOT PRC, Non-Spin deployed, and System Frequency during the event.  
[image: image15.emf]
Figure 12 PRC, Non-Spin performance and ERCOT Frequency on August 2, 2011.
ERCOT Historical Peak Demand Record as of August 2, 2011
On August 2, 2011, for the second consecutive day ERCOT set a new electricity demand record with 67,929* MW of demand served between 4 and 5 PM. The new peak demand exceeds the previous record, set on August 1, 2011, by 1,062 MW and last year’s record of 65,776 MW, set on August 23, 2010 by 2,153 MW. 
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Figure 13 ERCOT Historical Peak Demand Records for August 2, 2011
* These numbers are not final until completion of the market’s financial settlement process, six months after the operating day completes.

DC Ties “importing power” during the EEA Level 1 event on August 2, 2011
The figure below shows the maximum generation from other grids across DC Ties during the EEA Level 1 event.
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	Generation across DC Ties August 2, 2011

	DC Tie Name
	Maximum generation across the DC Ties

	East DC Tie
	592 MW

	North DC Tie
	149 MW

	South DC Tie
	 99 MW

	Total
	840 MW


Table 6 MW’s across DC Ties on August 2, 2011
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Figure 14 Flows across DC Ties on August 2, 2011
ERCOT Outage Capacity HSL Summary on August 2, 2011
Below is an illustration of Outaged Capacity during the EEA Level 1 event. Table 7 provides the summary of the forced, maintenance, derated and planned capacity on outage on August 2, 2011.
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	ERCOT Max Outaged Capacity HSL MW during the EEA on August 2, 2011

	Time
	Forced
	Maintenance
	Derated
	Planned
	Max Lost
Capacity

	2:40 PM
	3,187.19
	0
	379
	58.44
	3,624.63


Table 7 ERCOT Outaged summary on August 2, 2011

The Role of Wind Generation on August 2, 2011
At 7:01 AM the instantaneous wind generation output was 3,764MW, PRC began, and continued to fall, as Wind Generation decreased and load increased. Wind Generation continued to fall, and was approximately 1,336 MW at 1:23 PM. During the EEA Level 1 event, Wind Generation was relatively constant, and was at its lowest point (1,441 MW) at 4:02 PM. The Wind Generation began to increase after the EEA Level 1event ended.
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Figure 15 ERCOT Load, PRC and Wind Generation on August 2, 2011.
Figure below show the hourly averages of actual wind, the wind hour-ahead COP HSL and the wind day-ahead COP HSL data on August 2, 2011.
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	Operating Day
	Operating Hour
	WGRs Aggregated Power Output [MW]
	Hour-Ahead COP HSL [MW]
	Day-Ahead COP HSL [MW]

	8/2/11
	15
	1,605
	1,077
	801

	8/2/11
	16
	1,576
	1,220
	888

	8/2/11
	17
	1,516
	1,148
	981

	8/2/11
	18
	1,576
	1,203
	1,114


Table 8 Wind Output, Hour-Ahead and Day-Ahead COP HSL values on August 2, 2011
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Figure 16 Actual Aggregated Wind on August 2, 2011.
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EEA Level 1 Event

August 3, 2011

August 3, 2011 EEA Level 1
· 00:14 AM ERCOT issued in an OCN for hours 14:00 through 20:00.
· 1:05 PM ERCOT issued an Advisory for PRC below 3,000 MW.
· 1:57 PM 1,392 MW Non-Spin was deployed.
· 2:10 PM ERCOT issued Watch for PRC below 2,500 MW.
· 2:50 PM ERCOT declared EEA Level 1. PRC dropped below 2,300 MW. ERCOT received 763 MW across DC Ties.
· 3:30 PM ERCOT issued manual Responsive Reserve deployment to regain regulation up.
· 3:35 PM One Qualified Scheduling Entity (QSE) EMS system telemetry failed (up and down for approximately 30 minutes). 
· 4:00-5:00 PM ERCOT set the current new summer peak record with 68,294* MW.
· 6:10 PM EEA Level 1 was cancelled.
· 7:06 PM Watch cancelled.
· 9:08 PM Advisory cancelled.
· 9:10 PM OCN cancelled.
· Watch for extreme heat was in effect.
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Figure 17 Event Timeline on August 3, 2011
*These numbers are not final until completion of the market’s financial settlement process, six months after the operating day completes.  

PRC and Non-Spin performance on August 3, 2011  
At 2:10 PM ERCOT issued Watch for PRC below 2,500 MW. At 1:57 PM 1,392 MW of Non-Spin was deployed. ERCOT ISO implemented EEA Level 1 at 2:50 PM as PRC dropped below 2,300 MW. PRC dropped below 2,300 MW at 2:42 PM and returned above 2,300 MW at 5:56 PM.
Between 4:27 PM and 4:36 PM, PRC dropped below 1,750 MW.  ERCOT did not declare EEA Level 2A due to an Energy Management System (EMS) failure by one Qualified Scheduling Entity (QSE).  This EMS failure resulted in incorrect telemetry to be received by ERCOT, and therefore the PRC reported during this time was incomplete. The QSE discovered a software programming error, which was identified as the cause of the issue with their Automatic Generation Control (AGC) sub-process. A software fix was immediately applied, and AGC was successfully restarted.  This returned telemetry to ERCOT to normal. After PRC was climbing above 2,640 MW the EEA Level 1 was cancelled at 6:10 PM.
Below is a graph of ERCOT PRC, Non-Spin deployed, and System Frequency during the event.  
[image: image22.emf]
Figure 18 PRC, Non-Spin performance and ERCOT Frequency on August 3, 2011.
ERCOT Historical Peak Demand Record as of August 3, 2011

On August 3, 2011, for the third consecutive day ERCOT set a new electricity demand record with 68,294* MW of demand served between 4 and 5 PM. The new peak demand exceeds the previous record, set on August 2, 2011, by 365 MW and last year’s record of 65,776 MW, set on August 23, 2010 by 2,518 MW. 
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Figure 19 ERCOT Historical Peak Demand Records for August 3, 2011
*These numbers are not final until completion of the market’s financial settlement process, six months after the operating day completes.

DC Ties “importing power” during the EEA Level 1 event on August 3, 2011
The figure below shows the maximum generation from other grids across DC Ties during the EEA Level 1 event.

[image: image46.png]



	Generation across DC Ties August 3, 2011

	DC Tie Name
	Maximum generation across the DC Ties

	East DC Tie
	593 MW

	North DC Tie
	71 MW

	South DC Tie
	 99 MW

	Total
	763 MW


Table 9 MW’s across DC Ties on August 3, 2011
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Figure 20 Flows across DC Ties on August 3, 2011
ERCOT Outage Capacity HSL Summary on August 3, 2011
Below is an illustration of ERCOT Outaged Capacity during the EEA Level 1 event. Table 10 provides the summary of the forced, maintenance, derated and planned capacity on outage on August 3, 2011.
[image: image47.png]



	ERCOT Max Outaged Capacity HSL MW during the EEA on August 3, 2011

	Time
	Forced
	Maintenance
	Derated
	Planned
	Max Lost
Capacity

	2:51 PM
	3,363.19
	0
	501
	58.44
	3,922.63


Table 10 ERCOT Outaged summary on August 3, 2011

The Role of the Wind Generation on August 3, 2011
PRC began, and continued to fall, as wind generation decreased, and was approximately 280 MW at 11:17 AM. Wind Generation then began to increase.
During the EEA Level 1 event, Wind Generation was at its lowest point (1,690 MW) at 2:52 PM, and was at its highest point (2,233 MW) at 6:10 PM.
[image: image25.wmf]0

1,000

2,000

3,000

4,000

5,000

6,000

7,000

8,000

PRC

Wind Generation

2,300 MW

Wind

& 

PRC MW

2,300

Min. Wind value during 

EEA = 1,690 MW

Max. Wind value

during 

EEA

= 

2,233 MW


Figure 21 ERCOT Load, PRC and Wind Generation on August 3, 2011.
Figure below show the hourly averages of actual wind, the wind hour-ahead COP HSL and the wind day-ahead COP HSL data on August 3, 2011.

[image: image48.png]



	Operating Day
	Operating Hour
	WGRs Aggregated Power Output [MW]
	Hour-Ahead COP HSL [MW]
	Day-Ahead COP HSL [MW]

	8/3/11
	15
	1,630
	1,111
	1,285

	8/3/11
	16
	1,821
	1,444
	1,431

	8/3/11
	17
	1,960
	1,617
	1,606

	8/3/11
	18
	2,085
	1,696
	1,761

	8/3/11
	19
	2,201
	1,889
	1,935


Table 11 Wind Output, Hour-Ahead and Day-Ahead COP HSL values on August 3, 2011
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Figure 22 Actual Aggregated Wind on August 3, 2011.
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EEA Level 2B Event

August 4, 2011

August 4, 2011 EEA Level 2B 
· 00:06 AM ERCOT issued in an OCN for hours 14:00 through 21:00.
· 12:38 PM ERCOT issued an Advisory for PRC below 3,000 MW.
· 1:25 PM 1,392 MW Non-Spin was deployed and ERCOT issued Watch for PRC below 2,500 MW.
· 1:45 PM ERCOT declared EEA Level 1. PRC dropped below 2,300 MW. 
· 2:15 PM ERCOT ran out of regulation and issued manual Responsive Reserve deployment.
· 2:32 PM  ERCOT declared EEA Level 2A. PRC dropped below 1,750 MW. ERCOT System Operators issued deployment instructions for all 882.1 MW of Load Resources providing Responsive Reserve Service that were committed.
· 3:44 PM ERCOT Declared EEA Level 2B. All 434.1 MW of contracted Emergency Interruptible Load Service (EILS) for Business Hours 2 (Time Periods from 1 PM to 4 PM) were deployed.   
· 4:05 PM An additional six MW of EILS capacity contracted for Business Hours 3 (Time Periods from 4 PM to 8 PM) became available and were deployed.  This made a total of 440.1 MW of EILS capacity deployed.
· 5:53 PM Load Resources Recalled. ERCOT move to EEA Level 2A from EEA Level 2B.
· 6:09 PM EILS Recalled. ERCOT move to EEA Level 1 from EEA Level 2A.
· 6:52 PM EEA Level 1 was cancelled.
· 8:38 PM Watch cancelled.
· 8:49 PM OCN cancelled.
· 10:17 PM Advisory cancelled.
· Watch for extreme heat was in effect.
[image: image28.emf]Issued EEA 1

Reserves below 

2,300 MW 

1,392 MW Non-

Spin deployed

Issued Watch

Reserves below 

2,500 MW

1:25 PM

Cancelled 

Advisory

10:17 PM

Cancelled 

Watch

Issued OCN



Projected reserve capacity 

shortage for hours 14:00 

through 21:00 

0:06 AM

12:38 PM

Issued Advisory

Reserves below 

3,000 MW

2:32 PM 6:09 PM

Cancelled 

OCN

ERCOT ran out of 

regulation and issued 

manual Responsive 

Reserve deployment

2:15 PM

Cancelled 

EEA 1

8:38 PM

Issued EEA 2A

•Reserves below 

1,750 MW 

•Load Resources 

deployed

Issued EEA 2B

•EILS Deployed

Business Hours 2

3:44 PM

Load 

Resources 

Recalled

Move to EEA 2A

From EEA 2B

Move to EEA 1

From EEA 2A

5:53 PM 6:52 PM 8:49 PM

1:45 PM

EILS

Recalled

4:05 PM

EILS deployment 

Business Hours 3

A

UGUST

4                                     

W

ATCHFOREXTREMEHEATSTILLINEFFECT


Figure 23 Event Timeline on August 4, 2011

PRC and Non-Spin performance on August 4, 2011  
At 1:25 PM ERCOT issued Watch for PRC below 2,500 MW and 1,392 MW of Non-Spin was deployed. ERCOT ISO implemented EEA Level 1 at 1:45 PM as PRC dropped below 2,300 MW. PRC dropped below 2,300 MW at 1:42 PM and returned above 2,300 MW at 6:02 PM. 
Between 2:24 PM and 5:25 PM, PRC dropped below 1,750 MW, and at 2:32 PM ERCOT declared EEA Level 2A.   Load Resources providing RRS were deployed.  
At 2:33 PM PRC reached its lowest point (960.72 MW) as all available resources were being deployed to compensate for the unusually high load as a result of very high temperatures.  At 3:44 PM ERCOT Declared EEA Level 2B and the first EILS capacity was deployed. At 4:05 PM a second EILS deployment instruction for Business Hours 3 (Time Periods from 4 PM to 8 PM) was issued. At 5:53 PM ERCOT moved to EEA Level 2A from EEA Level 2B.  At 6:09 PM ERCOT moved to EEA Level 1 from EEA Level 2A and EILS was recalled. At 6:52 PM EEA Level 1 ends.   
Below is a graph of ERCOT PRC, Non-Spin and Frequency during the event.  
[image: image29.emf]
Figure 24 PRC, Non-Spin performance and ERCOT Frequency on August 4, 2011.
DC Ties “importing power” during the EEA Level 2B event on August 4, 2011

The figure below shows the maximum generation from other grids across DC Ties during the EEA Level 2B event.

[image: image49.png]



	Generation across DC Ties August 4, 2011

	DC Tie Name
	Maximum generation across the DC Ties

	East DC Tie
	594 MW

	North DC Tie
	216 MW

	South DC Tie
	 229 MW

	Total
	1,039 MW


Table 12 MW’s across DC Ties on August 4, 2011
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Figure 25 Flows across DC Ties on August 4, 2011
ERCOT Outage Capacity HSL Summary on August 4, 2011

Below is an illustration of ERCOT Outaged Capacity during the EEA Level 2B event. Table 13 provides the summary of the forced, maintenance, derated and planned capacity on outage on August 4, 2011.

	ERCOT Max Outaged Capacity HSL MW during the EEA on August 4, 2011

	Time
	Forced
	Maintenance
	Derated
	Planned
	Max Lost
Capacity

	1:46 PM
	4,454.19
	0
	717
	58.44
	5,229.63


Table 13 ERCOT Outaged summary on August 4, 2011

The Role of the Wind Generation on August 4, 2011
PRC began, and continued to fall, as wind generation decreased, and was approximately 256 MW at 12:01 PM. Wind Generation then began to increase.
During the EEA Level 1 event Wind Generation was at its lowest point (939 MW) at 1:45 PM, and was at its highest point (1,576 MW) at 6:34 PM.
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Figure 26 ERCOT Load, PRC and Wind Generation on August 4, 2011.
Figure below show the hourly averages of actual wind, the wind hour-ahead COP HSL and the wind day-ahead COP HSL data on August 4, 2011.


	Operating Day
	Operating Hour
	WGRs Aggregated Power Output [MW]
	Hour-Ahead COP HSL [MW]
	Day-Ahead COP HSL [MW]

	8/4/11
	14
	803
	1,264
	1,392

	8/4/11
	15
	1,191
	1,381
	1,562

	8/4/11
	16
	1,308
	1,439
	1,714

	8/4/11
	17
	1,377
	1,498
	1,871

	8/4/11
	18
	1,461
	1,571
	2,000

	8/4/11
	19
	1,532
	1,733
	2,115


Table 14 Wind Output, Hour-Ahead and Day-Ahead COP values on August 4, 2011
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Figure 27 Actual Aggregated Wind on August 4, 2011.
Load Resource s (LR) and Emergency Interruptible Load Service 
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Figure 28 LR and EILS Event Timeline on August 4, 2011

Table 18 shows the amount of Load that each QSE curtailed within 10 minutes of receiving the Verbal Dispatch Instructions (VDI) from the ERCOT Operator.
Note: Information is not certain at this time. Validation process is ongoing.


	
	Total LR RRS Responsibility (MW)1
	LR Response (MW) at 10 minutes2

	Total
	882.1
	863.0


Table 15 Load Resources deployment on August 4, 2011.

1 Based on Telemetry at time of VDI



2 Used 14:32:13 as the start time for the VDI.
Emergency Interruptible Load Service (EILS)
ERCOT’s Emergency Interruptible Load Service (EILS) is a special emergency demand response service provided by individual Loads and aggregations of Loads.  

EILS is procured for four-month Contract Periods.  The Contract Period in effect at the time of the August 4 EILS deployment began at hour ending 01 on June 1, 2011, and will end at hour ending 24 on September 30, 2011.   Each Contract Period is broken up into four distinct blocks of hours (Time Periods).
 The initial EILS deployment instruction on August 4, 2011, was issued during Business Hours 2 (Time Periods from 1 PM to 4 PM). At that time an aggregated total of 434.1 MW of EILS capacity was obligated.  At 4:00 PM Central Time, the deployment was still in effect and EILS crossed into Business Hours 3 (Time Periods from 4 PM to 8 PM).  ERCOT issued the second dispatch instruction to affirm that the initial dispatch was still in effect and to request deployment of an additional 6 MW of newly obligated distinct EILS capacity, which had become available at that time.  The second dispatch instruction brought the total deployment obligation to 440.1 MW


The ERCOT Protocols require EILS Loads that have been deployed to remain deployed until recalled by ERCOT.  
[image: image34.png]ERCOT




EEA Level 1 Event

August 5, 2011

August 5, 2011 EEA Level 1
· 00:46 AM ERCOT issued in an OCN for hours 14:00 through 20:00.
· 1:26 PM ERCOT issued an Advisory for PRC below 3,000 MW.
· 2:06 PM ERCOT issued Watch for PRC below 2,500 MW.
· 2:11 PM 1,657 MW Non-Spin was deployed.
· 3:10 PM ERCOT declared EEA Level 1. PRC dropped below 2,300 MW. ERCOT received 998 MW across DC Ties.
· 6:05 PM EEA Level 1 was cancelled.
· 7:07 PM Watch cancelled.
· 7:52 PM Advisory cancelled.
· 11:12 PM OCN cancelled.
· Watch for extreme heat was in effect.
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Figure 29 Event Timeline on August 5, 2011

PRC and Non-Spin performance on August 5, 2011  
At 2:06 PM ERCOT issued Watch for PRC below 2,500 MW. At 2:11 PM 1,657 MW of Non-Spin was deployed. ERCOT ISO implemented EEA Level 1 at 3:10 PM as PRC dropped below 2,300 MW. PRC dropped below 2,300 MW at 3:00 PM and returned above 2,300 MW at 5:05 PM. The EEA Level 1 duration was three hours and 20 minutes.  After PRC was climbing above 2,870 MW the EEA Level 1 was cancelled at 6:05 PM.

Below is a graph of ERCOT PRC, Non-Spin deployed and System Frequency during the event.  
[image: image36.emf]
Figure 30 PRC, Non-Spin performance and ERCOT Frequency on August 5, 2011.
DC Ties “importing power” during the EEA Level 1 event on August 5, 2011

The figure below shows the maximum generation from other grids across DC Ties during the EEA Level 1 event.


	Generation across DC Ties August 5, 2011

	DC Tie Name
	Maximum generation across the DC Ties

	East DC Tie
	593 MW

	North DC Tie
	175 MW

	South DC Tie
	 230 MW

	Total
	998 MW


Table 16 MW’s across DC Ties on August 5, 2011
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Figure 31 Flows across DC Ties on August 5, 2011
ERCOT Outage Capacity HSL Summary on August 5, 2011

Below is an illustration of ERCOT Outaged Capacity during the EEA Level 1 event. Table 17 provides the summary of the forced, maintenance, derated and planned capacity on outage on August 5, 2011.

	ERCOT Max Outaged Capacity HSL MW during the EEA on August 3, 2011

	Time
	Forced
	Maintenance
	Derated
	Planned
	Max Lost
Capacity

	3:10 PM
	3,487.19
	423
	321
	58.44
	4,289.63


Table 17 ERCOT Outaged summary on August 5, 2011

The Role of the Wind Generation on August 5, 2011
PRC began, and continued to fall, as Wind Generation decreased, and was approximately 1,383 MW at 11:58 AM. Wind Generation then began to increase.
During the EEA Level 1 event, Wind Generation was at its lowest point (1,417 MW) at 3:18 PM, and was at its highest point (1,647 MW) at 5:50 PM.
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Figure 32 ERCOT Load, PRC and Wind Generation on August 5, 2011.
Figure below show the hourly averages of actual wind, the wind hour-ahead COP HSL and the wind day-ahead COP HSL data on August 5, 2011.


	Operating Day
	Operating Hour
	WGRs Aggregated Power Output [MW]
	Hour-Ahead COP HSL [MW]
	Day-Ahead COP HSL [MW]

	8/5/11
	16
	1,494
	1,330
	1,275

	8/5/11
	17
	1,567
	1,357
	1,371

	8/5/11
	18
	1,574
	1,407
	1,460

	8/5/11
	19
	1,745
	1,519
	1,620


Table 18 Wind Output, Hour-Ahead and Day-Ahead COP HSL values on August 5, 2011
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Figure 33 Actual Aggregated Wind on August 5, 2011.
Technical Opinion

ERCOT ISO System Operations declared Level 1 of its Energy Emergency Alert (EEA) as required by the ERCOT Nodal Protocols due to Physical Responsive Capability (PRC) dropping below 2,300 MW on August 2, August 3 and August 5, 2011. Also on August 4, 2011 ERCOT declared EEA Level 2B.  The differences between the event on the 4th and the other days were increased forced resources outages, more than 1,000 MW forced out than the previous day when ERCOT set the summer peak demand of 68,294 MW*. Had the additional forced resource outages not occurred, the Load Resources and EILS would have remained part of the measured load for August 4, 2011, in which case the actual load would have been approximately 68,171 MW1, close to the record set the day before. The System Operator procedures associated with EEA were properly applied, and effectively restored reserves in a timely manner.
Investigations currently underway

ERCOT is currently investigating the Qualified Scheduling Entity (QSE) Energy Management System (EMS) telemetry failure during the EEA Level 1 on August 3. ERCOT will continue to work with the affected QSE to ensure that appropriate actions are taken to prevent future occurrences.
Performed By:
 Leticia Soto Reyes, Operations Support Engineering

Department: System Operations Support
*These numbers are not final until completion of the market’s financial settlement process, six months after the operating day completes.  

1This number is a calculation based on Actual Integrated Peak Load (66,849 MW), LR, and EILS on August 4, 2011.
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