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Presentation Outline

= Timeline for the NERC Frequency Response standard

= Overview of Interconnections 2008-2012 Frequency
Control performance assessment and datasets

= Fastern interconnection 2012 Frequency Regulation
metrics identification and quantification

= Interconnections 2008-2012 Events Frequency
Response metrics statistics



Estimated Timeline for
NERC Frequency Response Standard



Estimated Timeline for NERC Freguency
Response Standard
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Interconnections 2008-2012 Frequency
Control Performance Assessment Study



NERC Interconnections 2008-2012 Frequency
Control Performance — Assessment
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Preliminary Objectives:

* |dentify performance metrics
* Quantify performance metrics
* Impact on reserves

* Impact on Inadvertent

* Impact on Time Error

* Impact of variable generation
* Impact of Market Products

* Primary control withdraw

* Risk assessment

* Control Standards Adequacy




Known Interconnections Historical Datasets

4 Interconnections
NERC-RS Applications
1-Min., 1-Sec. Data

3 Interconnections

Eastern, ERCOT Interconnections Frequency
Frequency Response

Response Events and Parameters
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Eastern 2012 Frequency Regulation
Metrics Identification and Quantification



Eastern 2012 Frequency Deviation
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Eastern 2012 Frequency Deviation Metric
Pattern and Statistics per Hour Type
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OBSERVATIONS:

e Data quality ??

* Hours 14, 15, 16 ??
* Hour 7, morning pk.
* Duration impact



Eastern 2012 Frequency Deviation Metric

Pattern and Statistics per Month Type
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EASTERN 2012 FREQUENCY STATISTICS PER HOUR/MONTH — 1 SECOND DATA
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NERC Interconnections 2009 to 2012
Events Frequency Response Statistics



Eastern 2009-2012 Freqguency Response Statistics
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Western 2009-2012 Frequency Response Statistics
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ERCOT 2009-2012 Frequency Response Statistics
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NERC INTERCONNECTIONS 2011 TYPICAL EVENT FREQUENCY PATTERNS
USING THE MEAN OF THE SAME SECOND OF EACH RS-FWG SELECTED EVENT

Revision: 09/26/12

60.01

58.88

8.8V

50.86

58.85—

INTERCONNECTION
=== Egstern

m— TExEs

140 180
Time [Seconds]

16



QUESTIONS



