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Exhibit F

Frequency Performance Metrics

Ryan Stewart — NERC
Resources Subcommittee
July 29-30, 2009
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* Proposed Metrics

= Definitions

= Trends
= Data Quality
= Next Steps
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Proposed Metrics



Metrics Proposed by Resources NERC
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Subcommittee 4

ALR 1-10 Average Frequency Error

ALR 1-11 Daily Frequency Outlier

ALR 1-12 Interconnection Frequency Response

Balancing Authority Frequency

ALR 113
Response

ALR 1-14 Large Resource Losses
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ALR 1-10: Average Frequer



ALR 1-10: Average Frequency Error SRR SRR

= Purpose: Average hourly on-off peak frequency
error by month, used to measure interconnection’s
high level control performance.

= Formula: Average of hourly and on/off peak
frequency deviation monthly.

= Data Source: Resources Subcommittee Database
http://www.nerc.com/docs/oc/rs/fregerr.txt
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2006-2008 Off-Peak Average Frequency Error by Month
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ALR 1-11: Daily Frequene



_ | NERC
ALR 1-11: Daily Frequency Outliers SRS

= Purpose: Excessive daily frequency noise (RMS1)
outliers are a good indicator of control problems.

= Formula: Number of outlier days per month or mean
time between outlier days. Outlier days defined having a
RMS1 value greater than 18 mHz.

= Data Source: Real Time Performance Monitoring
(RTPM) Database

= Use one-minute average frequency values
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ALR 1-11: Daily Frequency Outliers SRS
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Number of Outlier Days by Month and Year
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ALR 1-12: Interconnectio_._."
Response




ALR 1-12: Interconnection Frequency  RERC __
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Response 13

= Purpose: Tracking and monitoring the
Interconnection Frequency Response is the first
step to identify root causes of its decline during
past 10 years.

= Formula: Average frequency response for all
events in a year where frequency changes more
than 35 mHz.

= Data Source: Real Time Performance
Monitoring (RTPM) Database



ALR 1-12: Interconnection Frequency

Response
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Source: RTPM (This chart is from RS’s “Balancing and Frequency Control”
Technical Paper, July 2009)
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Eastern Interconnection Beta
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ALR 1-12: Interconnection Frequency  HERC
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ALR 1-13: Balancing Authority NERC
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Frequency Response 18

= Purpose: To measure BA's average
performance and provide validation of the BA's
Bias value in its ACE equation.

= Formula: Average frequency response for all
events in a year where frequency changes more
than 35 mHz.

= Data Source: Real Time Performance
Monitoring (RTPM) Database



ALR 1-13: Balancing Authority NERC
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Frequency Response 19

= Reporting will be similar to the interconnection
frequency response

= Results will measure BA’s performance

= Need to work with Mr. Niemeyer to develop an
example chart for this metric

Source: RTPM
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ALR 1-14: Large Resource Losses e Lo Sa o

= Purpose: To track and monitor occurrences of
large resource losses of 1,000 MW or greater

= Formula: Number of large unit trips per quarter
by Interconnection.

= Data Source: Data collected via Project 2007-
12 FRR Data Request

= Current DCS reports do not have a complete set
of large resource loss information
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Data Quality R

= A block of frequency data records missing

= Same frequency values for two consecutive days

= Large unit trip events data incomplete

Certain regions have not reported since 2001
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= RS and EPG/CERTS to validate results

Data sources and quality

Formula and trending results

Complete in August 2009

= Seek stakeholder feedback and endorsement in September
RMWG and OC

Other committees or subgroups?
= Track and monitor starting in October

= RS and EPG/CERTS to identify and document root causes of outlier
days & interconnection/BA frequency response from large resource
losses

= Report back to OC on results and trends in June 2010
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Question & Answer
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NERC Applications Status

Application NERC Applications Status
RESOUICes Release 6.0 —-WECC identified two BAs data is being
transmitted but not accepted by NERC database. Data
Adequacy

(14 new users)

mapping problem identified 6 months ago, software
modified but requires implementation at NERC site

Inadvertent
(27 new users)

Release 3.0 —- WECC electronic data transfer to NERC
Inadvertent database is operational now. Data entry
capability removed from BAs. MISO/PJM identified
unexpected Carry-Forward problems. Incorrect manual
entries created carry-forward problem. Special data lock-
software developed and implemented

Area Interchange
Error (AIE)
(2 new users)

Release 1.0 — WECC evaluating their 2008 AIE surveys.
Not sure if Eastern 2008 AIE survey analysis has been
completed. WECC continue work to transfer electronically
required AIE survey data.

Intelligent Alarms
(Total recipients 144)

FTL 2008-09 alarms summary for three interconnections

Frequency
Monitoring and
Analysis (FMA)

Release 1.0 — FAT test for VTech project to bring their
FNETC phasor data to FMA completed. Ready for 4Q20009.
James Murphy from WECC identified inaccurate FMA plots
for WECC Freq Error and RMS. Root cause, incorrect Time
Error calculation. FR calculation using FRSDT method.




NERC Applications 2009
Changes of Scope Status

Application Change of Scope Status
Final functional review with RS Inadvertent Task Force
Inadvertent Functional Specification completed

Software development in progress
Expected completion 4Q2009

NERC Applications

Location, Installation,

Documentation

Final functional review with RS
Functional specification in progress
Expected completion 4Q2009




NERC FTL Alarms Broadcasted Up to

June 2009 for Eastern, Western and ERCOT

Frsquency Frequency Frequency Alarm Long Term 60-
Resource Adequacy [RRLC AN Trigger Limit 2ot 9 Short TermLow Short Term High
. 2 Limit (FAL) 1- Minutes
Intellizent Alarms (FTL) Low 5- (FTL) High 5- Minute Intelligent Ericione Frequency Frequency
BroadCasted Minute Intelligent Minute Intelligent g : 9 Y Intelligent Alarms Intelligent Alarms
Alarms Intelligent Alarms
Alarms Alarms
Eastern 2008 Total 11 12 0 2 254 248
Eastern 2009 Total 4 J 0 0 189 154
Western 2008 Total 0 3 0 0 94 68
Western 2009 Total 0 0 0 0 36 19
Ercot 2009 Total 19 43 0 30 184 202
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Inadvertent Change of Scope
and Request for RS

Expand current inadvertent data entry tracking software to notify via email the Regions and their
Balancing Authorities that have not submitted their monthly inadvertent data to NERC

Create monthly summary report to notify to Resources Subcommittee the Regions and Balancing
Authorities that have not entered their monthly inadvertent data

Expand current inadvertent disputes tracking software to notify via email the Regions and
Balancing Authorities whose inadvertent data editing has originated mismatches.

Define and create a support process to identify and report monthly to Resources Subcommittee
and NERC Staff on outstanding interconnection mismatches after all Balancing Authorities
disputes have been resolved

NEED LIST OF EMAIL ADDRESSES FOR
RECIPIENTS OF INADVERTENT ALARMS
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NORTH AMERICAN ELECTRIC
RELIABILITY CORPORATION

Resources Subcommittee
July 29-30, 2009 Meeting
Open Action Item List

Action Subject Action Item/Assignment Due Date | Completion
Figure Date
Terry Bilke NERC OC RFWG 053108, NERC Operating Committee Chair, Gayle Mayo asked the RS to write a 072909 090109
and Reliability Concepts comprehensive Reliability Concepts Document chapter on load-generation
Resources Document - balancing. The chapter must state what must be done to ensure balance.

Subcommittee

Balancing Chapter

In conjunction with the OC request, Don Benjamin requests the RS to contribute
chapters to the OC Reliability Concepts Document — Balance Resources and
Demand, Frequency Trends, Frequency Profile, Time Error Correction, ACE, Bias,
Inadvertent Interchange, AIE, etc.

050109, The following individuals are to draft a technical paper on the following
balancing subjects to submit to the Reliability Fundamentals Working Group (RFWG)
by June 1.

Terry broke out Balancing Chapter into the following sub-sections:
Primary Control / Frequency Response — Sydney Neimeyer
Secondary and Tertiary Control and Reserves - Sydney Neimeyer
Time Error Control [blank slate] — Larry Akens
Inadvertent Interchange [blank slate] — Don Badley and Bill Herbsleb
Current Issues (Frequency Excursions) — Terry Bilke
RC Action Recommendations — Terry Bilke
Current Issues (Ramping) — Raymond Vice

Current Issues (Governor Observations & Tips)[blank slate] — Sydney

116-390 Village Boulevard, Princeton, New Jersey 08540-5721
Phone: 609.452.8060 - Fax: 609.452.9550 - www.nerc.com




Action
Figure

Subject

Action Item/Assignment

Due Date

Completion
Date

Operating Reserves — Larry Akens
Frequency Models — Raymond Vice

RS committed to submit the Balancing Chapter to the RFWG on or before June
1, 2009.

070809, Terry presented the Balancing Chapter to the Reliability Fundamentals
Working Group (RFWG) as a first review. Terry to discuss during the meeting.

072909, Alan Oneal, under contract to MRO, will review the Balancing and
Frequency Control document for content and accuracy. If Alan’s review and RS
concurrence is complete, Terry will present it to the OC at the OC meeting in Sep,
2009. If not ready, the RS will prepare for Terry to present to the OC in Dec, 2009.

Terry Bilke

Inadvertent
Interchange Data
History

072909. Terry to contact SPP staff to transfer Inadvertent Interchange historical data
to CERTS for cross-reference purposes.

102809

Tom
Vandervort

Direction of FRRSDT

072909, TV to check with the Standards Program to attain a status and direction of
the Frequency Response SDT, for the RS. The RS was the initiator of the SAR and
has a desire to keep informed as to the activities of the FRRSDT and the collection of
frequency response data (i.e. by a FRRSDT methodology or by a NERC Rules of
Procedure Section 600,

102809

Tom
Vandervort

Technical Library

072909, TV to work with Mark Lauby, NERC Director of Long Term Assessments,
and other NERC senior management to establish a NERC technical library on the
NERC website for reference documents, training documents, and technical
documents related to NERC technical requirements, issues, and concerns.

102809

Resources
Subcommittee

CPS and DCS data
Accuracy

Reserve Sharing
DCS Lists

102908, RS members check the Reserve Sharing DCS lists to identify any balancing
authority in your region that is not in a listed reserve sharing group. Tom to send the
list to each RS member that has signed the NERC RS Confidentiality Agreement.

012909, Chris Scheetz to cross-check the Compliance Program list of BAs against
the list of CPS1 BAs, CPS2 BAs, and DCS BAs or RSGs.

041309, TV to check with Craig Lawrence to identify if all RSGs are registered and
reporting DCS.

102809

Larry Akens &
Reserves WG

DCS Data Entries

072909, Terry asked Larry to compare DCS data entries against the NERC Registry
to identify any discrepancies or missing RSGs or BAs. Then to contact Craig
Lawrence with the results. This item is associated with the above action item.

102809

Resources
Subcommittee

NERC OC Operating
Manual Docs

073108, RS members on each open BAL-related standard drafting team are to
request that the SDT write or plan to write a modules for each SDT specific
requirement and how to achieve technical results for the PSRD.

102809




Action
Figure

Subject

Action Item/Assignment

Due Date

Completion
Date

102908, Resources Subcommittee recommended to the OC that the RS documents
that are found in the OC Operating Manual be kept in the manual.

102908, RS Working Groups and RBCSDT, BACSDT, and FRSDT are to revise
the documents for accuracy. RS will then submit the revised documents to the
RFWG to update the manual. SDTs can develop the documents as standards
reference documents to support their respective standards.

012909, John Swez to review the Performance Standard Reference Document for
accuracy. Ongoing action item.

RS Operating Manual documents are:
Performance Standard Reference Document (PSRD) — John Swez

Area Interchange Error Survey Training Document — Don Badley and
Inadvertent Interchange WG

Frequency Response Training Document — Raymond Vice and Frequency WG

Inadvertent Interchange Accounting Training Document — Don Badley and
Inadvertent Interchange WG

Time Monitoring Reference Document — Don Badley and Inadvertent
Interchange WG

072909, RS needs to review and concur with revisions and then forward to the
RFWG.

Resources
Subcommittee

NERC Balancing
Authority Bubble Map

092909, RS to review and update the NERC Bubble diagram / map, on the NERC
RS website. RS to submit enhancements and revisions to the BA bubble diagram to
Tom Vandervort by August 14, 2009

081409

Don Badley
and
Inadvertent
Interchange
Work Group

Inadvertent
Interchange
Balances

073108, HIGH PRIORITY

Coordinated effort is necessary to attain and incorporate the proper 2006 and 2007
carry-forward inadvertent interchange data.

Don Badley to work with Bill Herbsleb, Carlos to aggressively bring all BAs up to date
and balance their inadvertent interchange values through January 1, 2007 (the line in
the sand — balances going forward). RS members and RS Survey Contacts may be
called upon to resolve the mismatches and imbalances.

072909, Don Badley and Bill Herbsleb are addressing the mismatched balances, in
progress. Don and Bill may call upon RS members for assistance
to resolve mismatches and balance the Eastern Interconnection

102809




Action
Figure

Subject

Action Item/Assignment

Due Date

Completion
Date

inadvertent interchange accounts.

Don Badley

RS Subcommittee
Name and Scope
Review

072909, Don to review the RS Scope to determine if it captures the correct
responsibilities and to evaluate a possible name change to something like the
Performance Subcommittee (PS). Terry Bilke, Mike Potishnak, Tom Vandervort will
assist Don in the initial effort.

090109

Don Badley
and
Inadvertent
WG

AIE Field Test and
initial AIE Survey

101408, RS members to work with their region’s BAs to wrap-up the Eastern
Interconnection and Western Interconnection AIE Surveys.

1. Help Address and resolve mismatches
2. Evaluate the AIE application
3. Make recommendations to improve or make application more user-friendly
Eastern Interconnection AIE Survey:
5/12/07 HE 0200
5/12/07 HE 0600
5/17/07  HE 0600

Western Interconnection AIE Survey

5/18/08 HE 0300

5/18/08 HE 0400

5/18/08 HE 0500

012909, RS members to contact BAs that still have interchange mismatches and
imbalances for the AIE Survey hours specified above. Due Date: ASAP
041309, Don B and John T to determine if the WECC AIE effort is complete.

072909, The RS reviewed the Western Interconnection and Eastern Interconnection
AIE Survey field tests and agreed that the surveys can be considered successful.
The field tests are complete and this action item is closed.

072909

072909

NERC-CERTS
Project Review

Resources
Subcommittee

Who is not submitting
data to applications

102908, RS members and CERTS to Identify and contact entities that are not
submitting data to NERC ICCP to populate NERC Applications (e.g. Resources

072909

072909
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Figure

Subject

Action Item/Assignment

Due Date

Completion
Date

Adequacy, FMA, etc.)

010909, Request made to identify which BAs are not submitting data to NERC in
order to resolve and populate black holes on the Resources Adequacy application.

012909, Need to identify who is not consistently submitting data to NERC.

072909, NERC and CERTS will address the data submittal concerns as they occur.
This action item is closed.

Carlos
Martinez

Inadvertent Interch
missing or mismatch
data entries

072909, Based on RS suggestion, Carlos to send e-mail notification to BAs’ staff that
performs Inadvertent Interchange application data entries when triggers show
missing or mismatched data. Ongoing effort.

102809
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* Proposed Metrics

= Definitions

= Trends
= Data Quality
= Next Steps
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Proposed Metrics



Metrics Proposed by Resources NERC

NORTH AMERICAN ELECTRIC
nnnnnnnnnnnnnnnnnnnnnn

Subcommittee 4

ALR 1-10 Average Frequency Error

ALR 1-11 Daily Frequency Outlier

ALR 1-12 Interconnection Frequency Response

Balancing Authority Frequency

ALR 113
Response

ALR 1-14 Large Resource Losses
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ALR 1-10: Average Frequer



ALR 1-10: Average Frequency Error SRR SRR

= Purpose: Average hourly on-off peak frequency
error by month, used to measure interconnection’s
high level control performance.

= Formula: Average of hourly and on/off peak
frequency deviation monthly.

= Data Source: Resources Subcommittee Database
http://www.nerc.com/docs/oc/rs/fregerr.txt



http://www.nerc.com/docs/oc/rs/freqerr.txt

NERC
ALR 1-10: Average Frequency Error TSRS
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2006-2008 On-Peak Average Frequency Error by Month
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2006-2008 Off-Peak Average Frequency Error by Month
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ALR 1-11: Daily Frequene



_ | NERC
ALR 1-11: Daily Frequency Outliers SRS

= Purpose: Excessive daily frequency noise (RMS1)
outliers are a good indicator of control problems.

= Formula: Number of outlier days per month or mean
time between outlier days. Outlier days defined having a
RMS1 value greater than 18 mHz.

= Data Source: Real Time Performance Monitoring
(RTPM) Database

= Use one-minute average frequency values
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ALR 1-11: Daily Frequency Outliers SRS
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Number of Outlier Days by Month and Year

9 -
8 -
o [
S 6 -
55
2 5]
3 3
o 2
1 4
0

ca =85 >E S 2539 Es 2 FE8DET 25392952 & E8DETFTP28 3952558

SP=E<835 23028322 <83° 2362832 2<83°2862888=<S

2006 2007 2008 2009

Month and Year
Outlier Days

Source: RTPM Database



. ORTH AMERICAN ELECTRIC
 RELIA ru#-v.-ﬁu’ﬁnumwﬁu“

12

ALR 1-12: Interconnectio_._."
Response




ALR 1-12: Interconnection Frequency  RERC __
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Response 13

= Purpose: Tracking and monitoring the
Interconnection Frequency Response is the first
step to identify root causes of its decline during
past 10 years.

= Formula: Average frequency response for all
events in a year where frequency changes more
than 35 mHz.

= Data Source: Real Time Performance
Monitoring (RTPM) Database
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Source: RTPM (This chart is from RS’s “Balancing and Frequency Control”
Technical Paper, July 2009)
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Eastern Interconnection Beta
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ALR 1-12: Interconnection Frequency  HERC
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Frequency Response 18

= Purpose: To measure BA's average
performance and provide validation of the BA's
Bias value in its ACE equation.

= Formula: Average frequency response for all
events in a year where frequency changes more
than 35 mHz.

= Data Source: Real Time Performance
Monitoring (RTPM) Database



ALR 1-13: Balancing Authority NERC
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Frequency Response 19

= Reporting will be similar to the interconnection
frequency response

= Results will measure BA’s performance

= Need to work with Mr. Niemeyer to develop an
example chart for this metric

Source: RTPM
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ALR 1-14: Large Resource Losses e Lo Sa o

= Purpose: To track and monitor occurrences of
large resource losses of 1,000 MW or greater

= Formula: Number of large unit trips per quarter
by Interconnection.

= Data Source: Data collected via Project 2007-
12 FRR Data Request

= Current DCS reports do not have a complete set
of large resource loss information



Data Quality and Next $




Data Quality R

= A block of frequency data records missing

= Same frequency values for two consecutive days

= Large unit trip events data incomplete

Certain regions have not reported since 2001
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= RS and EPG/CERTS to validate results

Data sources and quality

Formula and trending results

Complete in August 2009

= Seek stakeholder feedback and endorsement in September
RMWG and OC

Other committees or subgroups?
= Track and monitor starting in October

= RS and EPG/CERTS to identify and document root causes of outlier
days & interconnection/BA frequency response from large resource
losses

= Report back to OC on results and trends in June 2010
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Question & Answer
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