Comment Form for Draft 3 of the Frequency Response SAR

Please use this form to submit comments on the third draft of the Frequency Response
SAR. Comments must be submitted by March 9, 2007. You may submit the completed
form by e-mail to sarcomm@nerc.com with the words “FR SAR Draft 3” in the subject line.

If you have questions please contact Maureen Long at maureen.long@nerc.net or by
telephone at 813-468-5998.

Individual Commenter Information

(Complete this page for comments from one organization or individual.)

Name:

Organization:

Telephone:
E-mail:
NERC Registered Ballot Body Segment
Region
[ ] ERCOT [ ]| 1 — Transmission Owners
[ 1 FrRcCC [ 1|2 —RTOs, I1SOs
[1MRO [ ] | 3 — Load-serving Entities
[ ] NPCC [ ] | 4 — Transmission-dependent Utilities
[]RFC [] | 5— Electric Generators
[] SERC [ ] | 6 — Electricity Brokers, Aggregators, and Marketers
[1sppP [ ] | 7 — Large Electricity End Users
I wecc [ ] | 8 — Small Electricity End Users
[ N'_A‘ — Not [ ]| 9 — Federal, State, Provincial Regulatory or other Government
Applicable Entities
[ ] | 10 — Regional Reliability Organizations, Regional Entities
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Group Comments (Complete this page if comments are from a group.)

Group Name: Bonneville Power Administration

Lead Contact: Bart McManus

Contact Organization: Bonneville Power Administration

Contact Segment: 1

Contact Telephone: 360-418-2309

Contact E-mail: bamcmanus@bpa.gov

Additional Member Name Additional Member Region* | Segment*
Organization

James Murphy Bonneville Power WECC 1
Administration

John Anasis Bonneville Power WECC 1
Administration

Brenda Anderson Bonneville Power WECC 6

Administration
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Comment Form for Draft 3 of the Frequency Response SAR

*If more than one Region or Segment applies, indicate the best fit for the purpose of these
comments. Regional acronyms and segment numbers are shown on prior page.

Background Information:

The original SAR on Frequency Response was submitted in large part due to a study that
showed a 10+% decline in Eastern Interconnection Frequency Response over a 5-year
period, when response should be increasing over time as the Interconnection grows. Other
Interconnections were observing similar declines. The drafting team posted a white paper
along with the SAR to outline the need for a standard.

The NERC Resources Subcommittee recently updated their estimate of Eastern
Interconnection Frequency Response and found it still trending downward. Response in
2006 was on the order of 2,800 MW/0.1Hz (compared to 3,750 MW/0.1Hz in 1994).
Frequency Response for larger events (greater than 35 mHz) in 2006 may be as low as
2,600 MW/0.1Hz. Below is an independently calculated estimate of the trend in Eastern
Interconnection Frequency Response provided by the New York ISO. Note: Response is
stated in engineering terms (MW/mHz) as opposed to the traditional MW/01.Hz.
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The proposed Frequency Response standard (FRS) is a technical standard. Technical
standards are described in the Reliability Standards Development Procedure. The FRS is
not proposed to be a performance standard and does not propose a minimum Frequency
Response, below which penalties are applied.

Industry commenters agreed there is a reliability need for the FRS. Comments varied on
the technical details of the standard. Because of the divergent views on the details of the
FRS SAR, the NERC Standards Committee (SC) directed the SAR drafting team to revise
the SAR to focus only on the data collection needed to support the development of
accurate models of Frequency Response in North America.
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The SAR drafting team has tried to meet the Standards Committee’s directive with this
third version of the SAR.

The Version 3 of the Frequency Response SAR represents the changes requested by the
NERC Standards Committee, while still meeting the June 2006 direction of the NERC
Operating Committee. Specifically, the Operating Committee endorsed developing a
Frequency Response standard that includes the following goals and objectives:

e Improving Interconnection Frequency Response event cataloging and
benchmarking.

e Calculating balancing authority Frequency Response and requiring balancing
authorities to analyze those cases where the response is significantly below the
norm.

e Establishing time limits to complete the analyses.

e Tabulating non-responsive generators.

e Measuring generator response (those units on line).
e Including regional participation and review.

This revised SAR was reviewed and supported by the NERC Resources Subcommittee on
December 4, 2006. The major changes between Draft 2 and Draft 3 include:

e Clarification on the role of the Load-serving Entity and Generator Operator.
* Inclusion of the applicability of Reliability Principles 3, 5, and 6.

e Reduced the scope to address only the collection of data needed to model
Frequency Response in North America.

e Clarified that the data collected to model frequency response over a period of up to
5 minutes per event to help identify the window of time where frequency response
appears to be masked by AGC action.

Note that because the changes to the SAR were quite significant, no redline showing the
changes from Version 2 to Version 3 will be posted.

Please review the revised SAR and then answer the questions on the following page.
Comments must be submitted by March 9, 2007. You may submit the completed form by
e-mail to sarcomm@nerc.com with the words “FR SAR Draft 3” in the subject line.
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You do not have to answer all questions. Enter All Comments in Simple
Text Format.

Insert a “check” mark in the appropriate boxes by double-clicking the gray areas.

1. Do you agree with the reduced scope of this SAR — focusing only on the data collection
needed to support the development of accurate models of Frequency Response in North
America?

X Yes
] No

Comments:

2. The proposed standard would have requirements for the following functional entities:
Reliability Coordinator, Balancing Authority, Generator Owner, Generator Operator, and
Load-serving Entity. Do you agree that these are the right functional entities for the
proposed standard?

X Yes
] No

Comments:

3. The SAR drafting team modified the SAR to clarify that data will be collected to model
up to 5 minutes of frequency response. This should help identify the window of time
where frequency response appears to be masked by AGC action. Do you agree with
this clarification?

X Yes
[1No

Comments: With the caveat that more data may be collected if the need arises (out to
10 or 15 minutes)

4. Should a field trial be initiated, whereby a set of events for each Interconnection is
posted throughout the year, to be used by BAs to calculate their 2007 Frequency
Response?

L] Yes
X No

Comments: BPA does not believe a field trial is needed for this standard. The standard
should be written and implemented with the levels of noncompliance structured around
data submittal.

5. Please provide any other comments (that you have not already provided in response to
the first three questions on this form) that you have on the revised SAR.
Comments: BPA agrees with the necessity of a frequency response standard. BPA
highly encourages that this effort be implemented as soon as possible.
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Please use this form to submit comments on the third draft of the Frequency Response
SAR. Comments must be submitted by March 9, 2007. You may submit the completed
form by e-mail to sarcomm@nerc.com with the words “FR SAR Draft 3” in the subject line.
If you have questions please contact Maureen Long at maureen.long@nerc.net or by
telephone at 813-468-5998.

Individual Commenter Information

(Complete this page for comments from one organization or individual.)

Name: Kathleen Goodman

Organization: ISO New England

Telephone:  (413) 535-4111

E-mail: kgoodman@iso-ne.com
NERC Registered Ballot Body Segment
Region
[ ] ERCOT [ ]| 1 — Transmission Owners
[ 1 FRCC X | 2 — RTOs, 1SOs
[]MRO [ ] | 3 — Load-serving Entities
X NPCC [ ] | 4 — Transmission-dependent Utilities
[ RFC [ ] | 5 — Electric Generators
[] SERC [] | 6 — Electricity Brokers, Aggregators, and Marketers
[1sppP [ ]| 7 — Large Electricity End Users
[Jwecc [ ] | 8 — Small Electricity End Users
[ N'_A‘ — Not [ ] | 9 — Federal, State, Provincial Regulatory or other Government
Applicable Entities
[] | 10 — Regional Reliability Organizations, Regional Entities
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Group Comments (Complete this page if comments are from a group.)

Group Name:

Lead Contact:
Contact Organization:
Contact Segment:
Contact Telephone:

Contact E-mail:

Additional Member Name

Additional Member
Organization

Region™

Segment*

*1f more than one Region or Segment applies, indicate the best fit for the purpose of these
comments. Regional acronyms and segment numbers are shown on prior page.
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Background Information:

The original SAR on Frequency Response was submitted in large part due to a study that
showed a 10+% decline in Eastern Interconnection Frequency Response over a 5-year
period, when response should be increasing over time as the Interconnection grows. Other
Interconnections were observing similar declines. The drafting team posted a white paper
along with the SAR to outline the need for a standard.

The NERC Resources Subcommittee recently updated their estimate of Eastern
Interconnection Frequency Response and found it still trending downward. Response in
2006 was on the order of 2,800 MW/0.1Hz (compared to 3,750 MW/0.1Hz in 1994).
Frequency Response for larger events (greater than 35 mHz) in 2006 may be as low as
2,600 MW/0.1Hz. Below is an independently calculated estimate of the trend in Eastern
Interconnection Frequency Response provided by the New York ISO. Note: Response is
stated in engineering terms (MW/mHz) as opposed to the traditional MW/01.Hz.
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The proposed Frequency Response standard (FRS) is a technical standard. Technical
standards are described in the Reliability Standards Development Procedure. The FRS is
not proposed to be a performance standard and does not propose a minimum Frequency
Response, below which penalties are applied.

Industry commenters agreed there is a reliability need for the FRS. Comments varied on
the technical details of the standard. Because of the divergent views on the details of the
FRS SAR, the NERC Standards Committee (SC) directed the SAR drafting team to revise
the SAR to focus only on the data collection needed to support the development of
accurate models of Frequency Response in North America.

The SAR drafting team has tried to meet the Standards Committee’s directive with this
third version of the SAR.
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The Version 3 of the Frequency Response SAR represents the changes requested by the
NERC Standards Committee, while still meeting the June 2006 direction of the NERC
Operating Committee. Specifically, the Operating Committee endorsed developing a
Frequency Response standard that includes the following goals and objectives:

e Improving Interconnection Frequency Response event cataloging and
benchmarking.

e Calculating balancing authority Frequency Response and requiring balancing
authorities to analyze those cases where the response is significantly below the
norm.

e Establishing time limits to complete the analyses.

e Tabulating non-responsive generators.

e Measuring generator response (those units on line).
e Including regional participation and review.

This revised SAR was reviewed and supported by the NERC Resources Subcommittee on
December 4, 2006. The major changes between Draft 2 and Draft 3 include:

e Clarification on the role of the Load-serving Entity and Generator Operator.
< Inclusion of the applicability of Reliability Principles 3, 5, and 6.

 Reduced the scope to address only the collection of data needed to model
Frequency Response in North America.

e Clarified that the data collected to model frequency response over a period of up to
5 minutes per event to help identify the window of time where frequency response
appears to be masked by AGC action.

Note that because the changes to the SAR were quite significant, no redline showing the
changes from Version 2 to Version 3 will be posted.

Please review the revised SAR and then answer the questions on the following page.
Comments must be submitted by March 9, 2007. You may submit the completed form by
e-mail to sarcomm@nerc.com with the words “FR SAR Draft 3” in the subject line.
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You do not have to answer all questions. Enter All Comments in Simple
Text Format.

Insert a “check” mark in the appropriate boxes by double-clicking the gray areas.

1. Do you agree with the reduced scope of this SAR — focusing only on the data collection
needed to support the development of accurate models of Frequency Response in North
America?

X Yes
] No

Comments:

2. The proposed standard would have requirements for the following functional entities:
Reliability Coordinator, Balancing Authority, Generator Owner, Generator Operator, and
Load-serving Entity. Do you agree that these are the right functional entities for the
proposed standard?

[ Yes
X No

Comments: ISO New England does not see a need to include the applicability to the
LSEs in this SAR and requests the drafting team to explain this.

3. The SAR drafting team modified the SAR to clarify that data will be collected to model
up to 5 minutes of frequency response. This should help identify the window of time
where frequency response appears to be masked by AGC action. Do you agree with
this clarification?

X Yes
X No

Comments: ISO New England requests clarification as to what data and at what
periodicity will be collected.

4. Should a field trial be initiated, whereby a set of events for each Interconnection is
posted throughout the year, to be used by BAs to calculate their 2007 Frequency
Response?

X Yes
[ No

Comments:

5. Please provide any other comments (that you have not already provided in response to
the first three questions on this form) that you have on the revised SAR.
Comments:
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Please use this form to submit comments on the third draft of the Frequency Response
SAR. Comments must be submitted by March 9, 2007. You may submit the completed
form by e-mail to sarcomm@nerc.com with the words “FR SAR Draft 3” in the subject line.

If you have questions please contact Maureen Long at maureen.long@nerc.net or by
telephone at 813-468-5998.

Individual Commenter Information

(Complete this page for comments from one organization or individual.)

Name:

Organization:

Telephone:
E-mail:
NERC Registered Ballot Body Segment
Region
[ ] ERCOT [ ]| 1 — Transmission Owners
[ 1 FRCC [ 1|2 —RTOs, ISOs
[]MRO [ ] | 3 — Load-serving Entities
[]NPCC [ ] | 4 — Transmission-dependent Utilities
[ RFC [ ] | 5 — Electric Generators
[] SERC [] | 6 — Electricity Brokers, Aggregators, and Marketers
[1sppP [ ]| 7 — Large Electricity End Users
[Jwecc [ ] | 8 — Small Electricity End Users
[ N'_A‘ — Not [ ] | 9 — Federal, State, Provincial Regulatory or other Government
Applicable Entities
[] | 10 — Regional Reliability Organizations, Regional Entities
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Group Comments (Complete this page if comments are from a group.)

Group Name: PJIM
Lead Contact: Albert DiCaprio
Contact Organization: PIJM
Contact Segment: 2
Contact Telephone: 610-666-8854
Contact E-mail: dicapram@pjm.com
Additional Member Name Additional Member Region* | Segment*
Organization
Tom Bowe PIM RFC 2
Alicia Daughtery PIJM RFC
Joseph Willson PIM RFC

*1f more than one Region or Segment applies, indicate the best fit for the purpose of these
comments. Regional acronyms and segment numbers are shown on prior page.
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Background Information:

The original SAR on Frequency Response was submitted in large part due to a study that
showed a 10+% decline in Eastern Interconnection Frequency Response over a 5-year
period, when response should be increasing over time as the Interconnection grows. Other
Interconnections were observing similar declines. The drafting team posted a white paper
along with the SAR to outline the need for a standard.

The NERC Resources Subcommittee recently updated their estimate of Eastern
Interconnection Frequency Response and found it still trending downward. Response in
2006 was on the order of 2,800 MW/0.1Hz (compared to 3,750 MW/0.1Hz in 1994).
Frequency Response for larger events (greater than 35 mHz) in 2006 may be as low as
2,600 MW/0.1Hz. Below is an independently calculated estimate of the trend in Eastern
Interconnection Frequency Response provided by the New York ISO. Note: Response is
stated in engineering terms (MW/mHz) as opposed to the traditional MW/01.Hz.
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The proposed Frequency Response standard (FRS) is a technical standard. Technical
standards are described in the Reliability Standards Development Procedure. The FRS is
not proposed to be a performance standard and does not propose a minimum Frequency
Response, below which penalties are applied.

Industry commenters agreed there is a reliability need for the FRS. Comments varied on
the technical details of the standard. Because of the divergent views on the details of the
FRS SAR, the NERC Standards Committee (SC) directed the SAR drafting team to revise
the SAR to focus only on the data collection needed to support the development of
accurate models of Frequency Response in North America.

The SAR drafting team has tried to meet the Standards Committee’s directive with this
third version of the SAR.
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The Version 3 of the Frequency Response SAR represents the changes requested by the
NERC Standards Committee, while still meeting the June 2006 direction of the NERC
Operating Committee. Specifically, the Operating Committee endorsed developing a
Frequency Response standard that includes the following goals and objectives:

e Improving Interconnection Frequency Response event cataloging and
benchmarking.

e Calculating balancing authority Frequency Response and requiring balancing
authorities to analyze those cases where the response is significantly below the
norm.

e Establishing time limits to complete the analyses.

e Tabulating non-responsive generators.

e Measuring generator response (those units on line).
e Including regional participation and review.

This revised SAR was reviewed and supported by the NERC Resources Subcommittee on
December 4, 2006. The major changes between Draft 2 and Draft 3 include:

e Clarification on the role of the Load-serving Entity and Generator Operator.
< Inclusion of the applicability of Reliability Principles 3, 5, and 6.

 Reduced the scope to address only the collection of data needed to model
Frequency Response in North America.

e Clarified that the data collected to model frequency response over a period of up to
5 minutes per event to help identify the window of time where frequency response
appears to be masked by AGC action.

Note that because the changes to the SAR were quite significant, no redline showing the
changes from Version 2 to Version 3 will be posted.

Please review the revised SAR and then answer the questions on the following page.
Comments must be submitted by March 9, 2007. You may submit the completed form by
e-mail to sarcomm@nerc.com with the words “FR SAR Draft 3” in the subject line.
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Comment Form for Draft 3 of the Frequency Response SAR

You do not have to answer all questions. Enter All Comments in Simple
Text Format.

Insert a “check” mark in the appropriate boxes by double-clicking the gray areas.

1. Do you agree with the reduced scope of this SAR — focusing only on the data collection
needed to support the development of accurate models of Frequency Response in North
America?

[ Yes
X No

Comments: The primary objective of this SAR is to collect data; to analyze the data;
and only then to recommend a performance value. The SAR DT insists that collecting
data is a Technical Standard. The RSDP states:

"Technical standards...will contain Measures (not measuring - AMD) of physical
parameters..." At this point this SAR proposal does not contain such a measure, it does
not even assert that the measure is really needed (hence the need to analyze the
data).

Page 19 (of 43) of the RSPM states “The drafting team may recommend the scope of
the standard be reduced to allow the effort to move forward, while still remaining
within the scope of the SAR. Reducing the scope of the SAR is acceptable if the drafting
team finds, for instance, THAT ADDITIONAL TECHNICAL RESEARCH IS NEEDED PRIOR
TO DEVELOPING (emphasis added) a portion of the standard or issues need to be
resolved before consensus can be achieved on a portion of the standard. “The
highlighted section applies directly to the scope of this SAR. The SAR Team recognizes
work is needed. There is no question about that. The Team should do that work
BEFORE proposing a mandatory standard.

PJM supports the concept of doing such a study, and would encourage NERC to assign a
group to do such a study, but PJIM does not agree that collecting data rises to the level
of a valid NERC reliability standard.

2. The proposed standard would have requirements for the following functional entities:
Reliability Coordinator, Balancing Authority, Generator Owner, Generator Operator, and
Load-serving Entity. Do you agree that these are the right functional entities for the
proposed standard?

[ Yes
X No

Comments: The proposal as written appears to be headed towards mandating a given
unit response. As such there would be an obligation on the Generator Operator - there
does not seem to be any requirements that would apply to the Generator Owner -
unless of course the requestor includes a requirement to install a governor (this has, to
date, be an implied obligation just as having a turbine has been an implied obligation).
If the requestor does intend to assert an obligation on the Generator Owner to install a
governor then the question arises should that be a standard or should that be a part of
the Certification of a GO?

It is not clear what the LSE requirements are in this proposal.
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3. The SAR drafting team modified the SAR to clarify that data will be collected to model
up to 5 minutes of frequency response. This should help identify the window of time
where frequency response appears to be masked by AGC action. Do you agree with
this clarification?

L] Yes
X No

Comments: As noted above PJM does not consider collecting data in order to decide
what a requirement should be as grounds for a standard. Thus the sampling period
which is outside of a NERC standard, can be defined in whatever way the group doing
the sampling desires.

4. Should a field trial be initiated, whereby a set of events for each Interconnection is
posted throughout the year, to be used by BAs to calculate their 2007 Frequency
Response?

L] Yes
X No

Comments: There are field trials for standards (which this question is directed) and
there are field trials for good ideas. This proposed SAR would seem to fall into the

second category; and while posting events is interesting, it does not rate being a NERC
standard. Collecting and posting data can be effected without a standard.

5. Please provide any other comments (that you have not already provided in response to
the first three questions on this form) that you have on the revised SAR.
Comments: PJM would also note that the proposal references two distinct parameters -
the Natural response of a BA; and the natural response of a unit. It is not clear how the
requestor intends to link the two parameters. The sum of the units' natural responses
will not equal the natural response of the BA. Does the requestor intend to link the two,
or to keep them separate? As written it appears that the requestor intends for the BA
to be held responsible for an annual measured value. The SAR DT does not recognize
that during different times there are different number of units opperating and available
to respond. The SAR DT makes no mention of whether or not a BA(?) would have to
shed load to maintain such frequency response (for those periods when all units are at
full load). The SAR DT makes no mention of distance from an event. An event in NE will
effect more response in NE then in Florida - how will that be addressed? PJM would ask
for clarification on what the requestor would intend to mandate.

FERC has recognized the need to include suppliers that use load control - how does this
SAR intend to address such 'natural response suppliers'?

As written this proposal becomes an ambiguous standard as it obligates a BA to get
data from a generator ( as opposed to directly obligating generators to supply the data
to the analysis team - this is important from the perspective of who would be non-
compliant if the data were not supplied - the BA or the GO?).

PJM would suggest that NERC create a Frequency Project, budget the project through
its members rather then create a standard and risk imposing non-compliance penalities
for what potentially could be a non-issue. Deal with this for what it is - a research
activity.
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Please use this form to submit comments on the third draft of the Frequency Response
SAR. Comments must be submitted by March 9, 2007. You may submit the completed
form by e-mail to sarcomm@nerc.com with the words “FR SAR Draft 3” in the subject line.

If you have questions please contact Maureen Long at maureen.long@nerc.net or by
telephone at 813-468-5998.

Individual Commenter Information

(Complete this page for comments from one organization or individual.)

Name:

Organization:

Telephone:
E-mail:
NERC Registered Ballot Body Segment
Region
[ ] ERCOT [ ]| 1 — Transmission Owners
[ 1 FrRcCC [ 1|2 —RTOs, I1SOs
[1MRO [ ] | 3 — Load-serving Entities
[ ] NPCC [ ] | 4 — Transmission-dependent Utilities
[]RFC [] | 5— Electric Generators
[] SERC [ ] | 6 — Electricity Brokers, Aggregators, and Marketers
[1sppP [ ] | 7 — Large Electricity End Users
[Jwecc [ ] | 8 — Small Electricity End Users
[ N'_A‘ — Not [ ]| 9 — Federal, State, Provincial Regulatory or other Government
Applicable Entities
[ ] | 10 — Regional Reliability Organizations, Regional Entities
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Group Comments (Complete this page if comments are from a group.)

Group Name: Southwest Power Pool Operating Reliability Working Group
Lead Contact: Wayne Galli
Contact Organization: Southwest Power Pool
Contact Segment: RTO
Contact Telephone: 501-614-3344
Contact E-mail: wgalli@spp.org

Additional Member Name Additional Member Region* | Segment*

Organization

Pete Kuebeck Oklahoma Gas and Electric SPP 1
Jim Useldinger Kansas City Power and Light SPP 1
Bill Grant Southwestern Public Service SPP 1
Jason Atwood Kelson Energy SPP 4
Steve Massey Westar Energy SPP 5
Mike Crouch Western Farmers Electric Coop | SPP 1
Dan Boezio American Electric Power SPP 1
Wayne Galli Southwest Power Pool SPP 10

*1f more than one Region or Segment applies, indicate the best fit for the purpose of these
comments. Regional acronyms and segment numbers are shown on prior page.
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Background Information:

The original SAR on Frequency Response was submitted in large part due to a study that
showed a 10+% decline in Eastern Interconnection Frequency Response over a 5-year
period, when response should be increasing over time as the Interconnection grows. Other
Interconnections were observing similar declines. The drafting team posted a white paper
along with the SAR to outline the need for a standard.

The NERC Resources Subcommittee recently updated their estimate of Eastern
Interconnection Frequency Response and found it still trending downward. Response in
2006 was on the order of 2,800 MW/0.1Hz (compared to 3,750 MW/0.1Hz in 1994).
Frequency Response for larger events (greater than 35 mHz) in 2006 may be as low as
2,600 MW/0.1Hz. Below is an independently calculated estimate of the trend in Eastern
Interconnection Frequency Response provided by the New York ISO. Note: Response is
stated in engineering terms (MW/mHz) as opposed to the traditional MW/01.Hz.
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The proposed Frequency Response standard (FRS) is a technical standard. Technical
standards are described in the Reliability Standards Development Procedure. The FRS is
not proposed to be a performance standard and does not propose a minimum Frequency
Response, below which penalties are applied.

Industry commenters agreed there is a reliability need for the FRS. Comments varied on
the technical details of the standard. Because of the divergent views on the details of the
FRS SAR, the NERC Standards Committee (SC) directed the SAR drafting team to revise
the SAR to focus only on the data collection needed to support the development of
accurate models of Frequency Response in North America.

The SAR drafting team has tried to meet the Standards Committee’s directive with this
third version of the SAR.
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The Version 3 of the Frequency Response SAR represents the changes requested by the
NERC Standards Committee, while still meeting the June 2006 direction of the NERC
Operating Committee. Specifically, the Operating Committee endorsed developing a
Frequency Response standard that includes the following goals and objectives:

e Improving Interconnection Frequency Response event cataloging and
benchmarking.

e Calculating balancing authority Frequency Response and requiring balancing
authorities to analyze those cases where the response is significantly below the
norm.

e Establishing time limits to complete the analyses.

e Tabulating non-responsive generators.

e Measuring generator response (those units on line).
e Including regional participation and review.

This revised SAR was reviewed and supported by the NERC Resources Subcommittee on
December 4, 2006. The major changes between Draft 2 and Draft 3 include:

e Clarification on the role of the Load-serving Entity and Generator Operator.
< Inclusion of the applicability of Reliability Principles 3, 5, and 6.

 Reduced the scope to address only the collection of data needed to model
Frequency Response in North America.

e Clarified that the data collected to model frequency response over a period of up to
5 minutes per event to help identify the window of time where frequency response
appears to be masked by AGC action.

Note that because the changes to the SAR were quite significant, no redline showing the
changes from Version 2 to Version 3 will be posted.

Please review the revised SAR and then answer the questions on the following page.
Comments must be submitted by March 9, 2007. You may submit the completed form by
e-mail to sarcomm@nerc.com with the words “FR SAR Draft 3” in the subject line.
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Comment Form for Draft 3 of the Frequency Response SAR

You do not have to answer all questions. Enter All Comments in Simple
Text Format.

Insert a “check” mark in the appropriate boxes by double-clicking the gray areas.

1. Do you agree with the reduced scope of this SAR — focusing only on the data collection
needed to support the development of accurate models of Frequency Response in North
America?

[ Yes
X No

Comments: Do not agree with the notion in point 5 regarding the need for a Target
Frequency Response for each interconnection at this time. It is beyond the scope of
this technical SAR to propose anything other than collection of data to support the
study.

Do not agree with point 6 of the description. In order to get a handle on what is really
going on, all Balancing Authorities should be required to produce data valid to the
study. Also the language in point 6 is poorly worded compared to the right wording in
6a and 6b. 6a and 6b should be included in the SAR and 6 should be removed.

2. The proposed standard would have requirements for the following functional entities:
Reliability Coordinator, Balancing Authority, Generator Owner, Generator Operator, and
Load-serving Entity. Do you agree that these are the right functional entities for the
proposed standard?

L] Yes
X No

Comments: A standard can not be imposed on the response of load to frequency. Load
Serving Entities can only provide data.

3. The SAR drafting team modified the SAR to clarify that data will be collected to model
up to 5 minutes of frequency response. This should help identify the window of time
where frequency response appears to be masked by AGC action. Do you agree with
this clarification?

[]Yes
X No

Comments: The 5 minute time is adaquate, but it lacks substance. Small changes in
load and generation due to frequency response are very difficult to separate from
normal load changes and AGC action on generation units (as was pointed out). Itis
important to include in the description of data collection that the 5 minutes should
include 1 minute of data prior to a study event and 4 minutes after a study event. Itis
also important to include a sample rate, such as 4 seconds (obviously, faster samples
are better, but may not be practicle).

The SAR, as written, lacks specifics on what data is required to perform a valid study.

Some examples of necessary data may include, but are not limited to, AGC pulses,
special protection systems, generator MW, tie line MW, frequency, etc.
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4. Should a field trial be initiated, whereby a set of events for each Interconnection is
posted throughout the year, to be used by BAs to calculate their 2007 Frequency
Response?

X Yes
[1No

Comments:

5. Please provide any other comments (that you have not already provided in response to
the first three questions on this form) that you have on the revised SAR.
Comments: The reasoning for this technical standard is based on the perception that
the frequency response of the electrical system is declining and a concern that the
interconnect's ability to arrest significant system disturbances is slowly being
compromised. Although it is not disagreeable that a study be conducted to determine if
an actual decline in frequency response is occuring and then to determine cause, it is
diagreeable to propose a potential remedy for a problem that may not exist or,
dependent on the findings, in inappropriate remedy.

Types of generating units online (e.g., wind generation, combined cycle, etc) and their
subsequent loading will have an influence on the frequency response of the system. As
long as Balancing Authorities are maintaining their reserve obligations, even large
contingencies should be manageable. However, over the years because of the trend to
get more out of invested generation resources, it would give the appearance of a
decline in frequency response since most frequency degradations are a result of losses
of generation and a resultant decline in system frequency and those are what is studied
and scrutinized. The August 14, 2003 disturbance was an opportunity to study the
frequency response of all on-line generating units due to the frequency event resulting
in a high frequency. High frequency is the only event where all on-line generating units
will respond.

Proposing the establishment of a Target Frequency Response for the interconnect
before concluding if an actual decline in frequency response is occuring and the
cause(s) for the decline is finding a solution before defining the problem. Any
standards involving frequency response need to also consider the role system reserves
play in the interconnect as well as the frequency response of generators and system
load to frequency. As long as generating reserve obligations are being met in
accordance with current Reliability Standards and Regional Operating Criteria there
may not be a need to go further dependent on the outcome of the study proposed by
this SAR.
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Comment Form for Draft 3 of the Frequency Response SAR

Please use this form to submit comments on the third draft of the Frequency Response
SAR. Comments must be submitted by March 9, 2007. You may submit the completed
form by e-mail to sarcomm@nerc.com with the words “FR SAR Draft 3” in the subject line.
If you have questions please contact Maureen Long at maureen.long@nerc.net or by
telephone at 813-468-5998.

Individual Commenter Information

(Complete this page for comments from one organization or individual.)

Name: Jason Shaver

Organization: American Transmission Co.

Telephone: 262 506 6885

E-mail: jshaver@atcllc.com
NERC Registered Ballot Body Segment
Region
[ ] ERCOT X | 1 — Transmission Owners
[ 1 FrRcC [ 1|2 —RTOs, I1SOs
X] MRO [ ] | 3 — Load-serving Entities
[]NPCC [ ] | 4 — Transmission-dependent Utilities
X RFC [ ] | 5 — Electric Generators
[] SERC [] | 6 — Electricity Brokers, Aggregators, and Marketers
[1spp [ ]| 7 — Large Electricity End Users
[J wecc [ ]| 8 — Small Electricity End Users
[ N'_A‘ — Not [ ] | 9 — Federal, State, Provincial Regulatory or other Government
Applicable Entities
[] | 10 — Regional Reliability Organizations, Regional Entities
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Group Comments (Complete this page if comments are from a group.)

Group Name:

Lead Contact:
Contact Organization:
Contact Segment:
Contact Telephone:

Contact E-mail:

Additional Member Name

Additional Member
Organization

Region*

Segment*

*1f more than one Region or Segment applies, indicate the best fit for the purpose of these
comments. Regional acronyms and segment numbers are shown on prior page.
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Background Information:

The original SAR on Frequency Response was submitted in large part due to a study that
showed a 10+% decline in Eastern Interconnection Frequency Response over a 5-year
period, when response should be increasing over time as the Interconnection grows. Other
Interconnections were observing similar declines. The drafting team posted a white paper
along with the SAR to outline the need for a standard.

The NERC Resources Subcommittee recently updated their estimate of Eastern
Interconnection Frequency Response and found it still trending downward. Response in
2006 was on the order of 2,800 MW/0.1Hz (compared to 3,750 MW/0.1Hz in 1994).
Frequency Response for larger events (greater than 35 mHz) in 2006 may be as low as
2,600 MW/0.1Hz. Below is an independently calculated estimate of the trend in Eastern
Interconnection Frequency Response provided by the New York ISO. Note: Response is
stated in engineering terms (MW/mHz) as opposed to the traditional MW/01.Hz.
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The proposed Frequency Response standard (FRS) is a technical standard. Technical
standards are described in the Reliability Standards Development Procedure. The FRS is
not proposed to be a performance standard and does not propose a minimum Frequency
Response, below which penalties are applied.

Industry commenters agreed there is a reliability need for the FRS. Comments varied on
the technical details of the standard. Because of the divergent views on the details of the
FRS SAR, the NERC Standards Committee (SC) directed the SAR drafting team to revise
the SAR to focus only on the data collection needed to support the development of
accurate models of Frequency Response in North America.

The SAR drafting team has tried to meet the Standards Committee’s directive with this
third version of the SAR.
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The Version 3 of the Frequency Response SAR represents the changes requested by the
NERC Standards Committee, while still meeting the June 2006 direction of the NERC
Operating Committee. Specifically, the Operating Committee endorsed developing a
Frequency Response standard that includes the following goals and objectives:

e Improving Interconnection Frequency Response event cataloging and
benchmarking.

e Calculating balancing authority Frequency Response and requiring balancing
authorities to analyze those cases where the response is significantly below the
norm.

e Establishing time limits to complete the analyses.

e Tabulating non-responsive generators.

e Measuring generator response (those units on line).
e Including regional participation and review.

This revised SAR was reviewed and supported by the NERC Resources Subcommittee on
December 4, 2006. The major changes between Draft 2 and Draft 3 include:

e Clarification on the role of the Load-serving Entity and Generator Operator.
< Inclusion of the applicability of Reliability Principles 3, 5, and 6.

 Reduced the scope to address only the collection of data needed to model
Frequency Response in North America.

e Clarified that the data collected to model frequency response over a period of up to
5 minutes per event to help identify the window of time where frequency response
appears to be masked by AGC action.

Note that because the changes to the SAR were quite significant, no redline showing the
changes from Version 2 to Version 3 will be posted.

Please review the revised SAR and then answer the questions on the following page.
Comments must be submitted by March 9, 2007. You may submit the completed form by
e-mail to sarcomm@nerc.com with the words “FR SAR Draft 3” in the subject line.
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You do not have to answer all questions. Enter All Comments in Simple
Text Format.

Insert a “check” mark in the appropriate boxes by double-clicking the gray areas.

1. Do you agree with the reduced scope of this SAR — focusing only on the data collection
needed to support the development of accurate models of Frequency Response in North
America?

X Yes
] No

Comments:

2. The proposed standard would have requirements for the following functional entities:
Reliability Coordinator, Balancing Authority, Generator Owner, Generator Operator, and
Load-serving Entity. Do you agree that these are the right functional entities for the
proposed standard?

[ Yes
X No

Comments: ATC does not see the need to identify the Load Serving Entity in the
Applicability section. The SDT should provide an explanation as to the reasoning
behind the selection of Load Serving Entities.

3. The SAR drafting team modified the SAR to clarify that data will be collected to model
up to 5 minutes of frequency response. This should help identify the window of time
where frequency response appears to be masked by AGC action. Do you agree with
this clarification?

L] Yes
[1No

Comments:

4. Should a field trial be initiated, whereby a set of events for each Interconnection is
posted throughout the year, to be used by BAs to calculate their 2007 Frequency
Response?

L] Yes
[ No

Comments:

5. Please provide any other comments (that you have not already provided in response to
the first three questions on this form) that you have on the revised SAR.
Comments:
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Comment Form for Draft 3 of the Frequency Response SAR

Please use this form to submit comments on the third draft of the Frequency Response
SAR. Comments must be submitted by March 9, 2007. You may submit the completed
form by e-mail to sarcomm@nerc.com with the words “FR SAR Draft 3” in the subject line.
If you have questions please contact Maureen Long at maureen.long@nerc.net or by
telephone at 813-468-5998.

Individual Commenter Information

(Complete this page for comments from one organization or individual.)

Name: Brent Kingsford

Organization: CAISO

Telephone:  916-608-1100

E-mail: bkingsford@caiso.com
NERC Registered Ballot Body Segment
Region
[ ] ERCOT [ ]| 1 — Transmission Owners
[ 1 FrRcC X | 2 — RTOs, 1SOs
[ ] MRO [ ] | 3 — Load-serving Entities
[]NPCC [ ] | 4 — Transmission-dependent Utilities
[ RFC [ ] | 5 — Electric Generators
[] SERC [] | 6 — Electricity Brokers, Aggregators, and Marketers
[1spp [ ]| 7 — Large Electricity End Users
> wecc [ ]| 8 — Small Electricity End Users
[ N'_A‘ — Not [ ] | 9 — Federal, State, Provincial Regulatory or other Government
Applicable Entities
[] | 10 — Regional Reliability Organizations, Regional Entities
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Comment Form for Draft 3 of the Frequency Response SAR

Group Comments (Complete this page if comments are from a group.)

Group Name:

Lead Contact:
Contact Organization:
Contact Segment:
Contact Telephone:

Contact E-mail:

Additional Member Name

Additional Member
Organization

Region™

Segment*

*1f more than one Region or Segment applies, indicate the best fit for the purpose of these
comments. Regional acronyms and segment numbers are shown on prior page.
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Comment Form for Draft 3 of the Frequency Response SAR

Background Information:

The original SAR on Frequency Response was submitted in large part due to a study that
showed a 10+% decline in Eastern Interconnection Frequency Response over a 5-year
period, when response should be increasing over time as the Interconnection grows. Other
Interconnections were observing similar declines. The drafting team posted a white paper
along with the SAR to outline the need for a standard.

The NERC Resources Subcommittee recently updated their estimate of Eastern
Interconnection Frequency Response and found it still trending downward. Response in
2006 was on the order of 2,800 MW/0.1Hz (compared to 3,750 MW/0.1Hz in 1994).
Frequency Response for larger events (greater than 35 mHz) in 2006 may be as low as
2,600 MW/0.1Hz. Below is an independently calculated estimate of the trend in Eastern
Interconnection Frequency Response provided by the New York ISO. Note: Response is
stated in engineering terms (MW/mHz) as opposed to the traditional MW/01.Hz.
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The proposed Frequency Response standard (FRS) is a technical standard. Technical
standards are described in the Reliability Standards Development Procedure. The FRS is
not proposed to be a performance standard and does not propose a minimum Frequency
Response, below which penalties are applied.

Industry commenters agreed there is a reliability need for the FRS. Comments varied on
the technical details of the standard. Because of the divergent views on the details of the
FRS SAR, the NERC Standards Committee (SC) directed the SAR drafting team to revise
the SAR to focus only on the data collection needed to support the development of
accurate models of Frequency Response in North America.

The SAR drafting team has tried to meet the Standards Committee’s directive with this
third version of the SAR.

Page 3 of 5



Comment Form for Draft 3 of the Frequency Response SAR

The Version 3 of the Frequency Response SAR represents the changes requested by the
NERC Standards Committee, while still meeting the June 2006 direction of the NERC
Operating Committee. Specifically, the Operating Committee endorsed developing a
Frequency Response standard that includes the following goals and objectives:

e Improving Interconnection Frequency Response event cataloging and
benchmarking.

e Calculating balancing authority Frequency Response and requiring balancing
authorities to analyze those cases where the response is significantly below the
norm.

e Establishing time limits to complete the analyses.

e Tabulating non-responsive generators.

e Measuring generator response (those units on line).
e Including regional participation and review.

This revised SAR was reviewed and supported by the NERC Resources Subcommittee on
December 4, 2006. The major changes between Draft 2 and Draft 3 include:

e Clarification on the role of the Load-serving Entity and Generator Operator.
< Inclusion of the applicability of Reliability Principles 3, 5, and 6.

 Reduced the scope to address only the collection of data needed to model
Frequency Response in North America.

e Clarified that the data collected to model frequency response over a period of up to
5 minutes per event to help identify the window of time where frequency response
appears to be masked by AGC action.

Note that because the changes to the SAR were quite significant, no redline showing the
changes from Version 2 to Version 3 will be posted.

Please review the revised SAR and then answer the questions on the following page.
Comments must be submitted by March 9, 2007. You may submit the completed form by
e-mail to sarcomm@nerc.com with the words “FR SAR Draft 3” in the subject line.
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Comment Form for Draft 3 of the Frequency Response SAR

You do not have to answer all questions. Enter All Comments in Simple
Text Format.

Insert a “check” mark in the appropriate boxes by double-clicking the gray areas.

1. Do you agree with the reduced scope of this SAR — focusing only on the data collection
needed to support the development of accurate models of Frequency Response in North
America?

X Yes
] No

Comments:

2. The proposed standard would have requirements for the following functional entities:
Reliability Coordinator, Balancing Authority, Generator Owner, Generator Operator, and
Load-serving Entity. Do you agree that these are the right functional entities for the
proposed standard?

X Yes
] No

Comments:

3. The SAR drafting team modified the SAR to clarify that data will be collected to model
up to 5 minutes of frequency response. This should help identify the window of time
where frequency response appears to be masked by AGC action. Do you agree with
this clarification?

X Yes
[1No

Comments:

4. Should a field trial be initiated, whereby a set of events for each Interconnection is
posted throughout the year, to be used by BAs to calculate their 2007 Frequency
Response?

X Yes
[1No

Comments:

5. Please provide any other comments (that you have not already provided in response to
the first three questions on this form) that you have on the revised SAR.
Comments:
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Comment Form for Draft 3 of the Frequency Response SAR

Please use this form to submit comments on the third draft of the Frequency Response
SAR. Comments must be submitted by March 9, 2007. You may submit the completed
form by e-mail to sarcomm@nerc.com with the words “FR SAR Draft 3” in the subject line.
If you have questions please contact Maureen Long at maureen.long@nerc.net or by
telephone at 813-468-5998.

Individual Commenter Information

(Complete this page for comments from one organization or individual.)

Name: Michael Gildea

Organization: Constellation Generation

Telephone:  410.230.4901

E-mail: michael.gildea@constellation.com
NERC Registered Ballot Body Segment
Region
[ ] ERCOT [ ]| 1 — Transmission Owners
[ 1 FRCC [ 1|2 —RTOs, ISOs
[]MRO [ ] | 3 — Load-serving Entities
X NPCC [ ] | 4 — Transmission-dependent Utilities
X RFC Xl | 5 — Electric Generators
[] SERC [] | 6 — Electricity Brokers, Aggregators, and Marketers
[1sppP [ ]| 7 — Large Electricity End Users
DI wece [ ] | 8 — Small Electricity End Users
[ N'_A‘ — Not [ ] | 9 — Federal, State, Provincial Regulatory or other Government
Applicable Entities
[] | 10 — Regional Reliability Organizations, Regional Entities
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Group Comments (Complete this page if comments are from a group.)

Group Name:

Lead Contact:
Contact Organization:
Contact Segment:
Contact Telephone:

Contact E-mail:

Additional Member Name

Additional Member
Organization

Region*

Segment*

*1f more than one Region or Segment applies, indicate the best fit for the purpose of these
comments. Regional acronyms and segment numbers are shown on prior page.
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Background Information:

The original SAR on Frequency Response was submitted in large part due to a study that
showed a 10+% decline in Eastern Interconnection Frequency Response over a 5-year
period, when response should be increasing over time as the Interconnection grows. Other
Interconnections were observing similar declines. The drafting team posted a white paper
along with the SAR to outline the need for a standard.

The NERC Resources Subcommittee recently updated their estimate of Eastern
Interconnection Frequency Response and found it still trending downward. Response in
2006 was on the order of 2,800 MW/0.1Hz (compared to 3,750 MW/0.1Hz in 1994).
Frequency Response for larger events (greater than 35 mHz) in 2006 may be as low as
2,600 MW/0.1Hz. Below is an independently calculated estimate of the trend in Eastern
Interconnection Frequency Response provided by the New York ISO. Note: Response is
stated in engineering terms (MW/mHz) as opposed to the traditional MW/01.Hz.
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The proposed Frequency Response standard (FRS) is a technical standard. Technical
standards are described in the Reliability Standards Development Procedure. The FRS is
not proposed to be a performance standard and does not propose a minimum Frequency
Response, below which penalties are applied.

Industry commenters agreed there is a reliability need for the FRS. Comments varied on
the technical details of the standard. Because of the divergent views on the details of the
FRS SAR, the NERC Standards Committee (SC) directed the SAR drafting team to revise
the SAR to focus only on the data collection needed to support the development of
accurate models of Frequency Response in North America.

The SAR drafting team has tried to meet the Standards Committee’s directive with this
third version of the SAR.
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The Version 3 of the Frequency Response SAR represents the changes requested by the
NERC Standards Committee, while still meeting the June 2006 direction of the NERC
Operating Committee. Specifically, the Operating Committee endorsed developing a
Frequency Response standard that includes the following goals and objectives:

e Improving Interconnection Frequency Response event cataloging and
benchmarking.

e Calculating balancing authority Frequency Response and requiring balancing
authorities to analyze those cases where the response is significantly below the
norm.

e Establishing time limits to complete the analyses.

e Tabulating non-responsive generators.

e Measuring generator response (those units on line).
e Including regional participation and review.

This revised SAR was reviewed and supported by the NERC Resources Subcommittee on
December 4, 2006. The major changes between Draft 2 and Draft 3 include:

e Clarification on the role of the Load-serving Entity and Generator Operator.
< Inclusion of the applicability of Reliability Principles 3, 5, and 6.

 Reduced the scope to address only the collection of data needed to model
Frequency Response in North America.

e Clarified that the data collected to model frequency response over a period of up to
5 minutes per event to help identify the window of time where frequency response
appears to be masked by AGC action.

Note that because the changes to the SAR were quite significant, no redline showing the
changes from Version 2 to Version 3 will be posted.

Please review the revised SAR and then answer the questions on the following page.
Comments must be submitted by March 9, 2007. You may submit the completed form by
e-mail to sarcomm@nerc.com with the words “FR SAR Draft 3” in the subject line.
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You do not have to answer all questions. Enter All Comments in Simple
Text Format.

Insert a “check” mark in the appropriate boxes by double-clicking the gray areas.

1. Do you agree with the reduced scope of this SAR — focusing only on the data collection
needed to support the development of accurate models of Frequency Response in North
America?

[ Yes
] No

Comments:

2. The proposed standard would have requirements for the following functional entities:
Reliability Coordinator, Balancing Authority, Generator Owner, Generator Operator, and
Load-serving Entity. Do you agree that these are the right functional entities for the
proposed standard?

[ Yes
] No

Comments:

3. The SAR drafting team modified the SAR to clarify that data will be collected to model
up to 5 minutes of frequency response. This should help identify the window of time
where frequency response appears to be masked by AGC action. Do you agree with
this clarification?

[ ] Yes
[1No

Comments:

4. Should a field trial be initiated, whereby a set of events for each Interconnection is
posted throughout the year, to be used by BAs to calculate their 2007 Frequency
Response?

[ Yes
[1No

Comments:

5. Please provide any other comments (that you have not already provided in response to
the first three questions on this form) that you have on the revised SAR.
Comments:
Specific to the Requirement 6 a which states:

Each Generator Operator that operates a generator larger than [10
MW1]*, shall provide data to its Balancing Authority, as required

in item 6, to support this standard and for use in developing
models of Frequency Response in the associated Interconnection.
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Balancing Authorities may seek Speed Droop characteristics for our generators. Speed
Droop is a design characteristic of the steam turbine (or the prime mover's governor
response in the case of a combustion turbine or diesel) .

Our concern is the only data we may be able to provide would be turbine manufacturer
design data. For our older units where turbine control systems have been retrofitted
and upgraded with more modern controls, we may not really know the speed droop
characteristic of the unit. Collecting performance data to demonstrate the speed droop
is extremely difficult if not impossible on a large unit. (Requires the grid connection
frequency be allowed to "droop" as the generator is loaded). Hence, as now written,
Constellation Generation is not clear how we could comply.
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Please use this form to submit comments on the third draft of the Frequency Response
SAR. Comments must be submitted by March 9, 2007. You may submit the completed
form by e-mail to sarcomm@nerc.com with the words “FR SAR Draft 3” in the subject line.
If you have questions please contact Maureen Long at maureen.long@nerc.net or by
telephone at 813-468-5998.

Individual Commenter Information

(Complete this page for comments from one organization or individual.)

Name: Howard F. Illian

Organization: Energy Mark, Inc.

Telephone:  847-913-5491

E-mail: howard.illian@energymark.org
NERC Registered Ballot Body Segment
Region
[ ] ERCOT [ ]| 1 — Transmission Owners
[ 1 FRCC [ 1|2 —RTOs, ISOs
[]MRO [ ] | 3 — Load-serving Entities
[]NPCC [ ] | 4 — Transmission-dependent Utilities
[ RFC [ ] | 5 — Electric Generators
[] SERC [] | 6 — Electricity Brokers, Aggregators, and Marketers
[1sppP [ ]| 7 — Large Electricity End Users
[Jwecc X] | 8 — Small Electricity End Users
X N'_A‘ — Not [ ] | 9 — Federal, State, Provincial Regulatory or other Government
Applicable Entities
[] | 10 — Regional Reliability Organizations, Regional Entities
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Comment Form for Draft 3 of the Frequency Response SAR

Group Comments (Complete this page if comments are from a group.)

Group Name:

Lead Contact:
Contact Organization:
Contact Segment:
Contact Telephone:

Contact E-mail:

Additional Member Name

Additional Member
Organization

Region*

Segment*

*1f more than one Region or Segment applies, indicate the best fit for the purpose of these
comments. Regional acronyms and segment numbers are shown on prior page.
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Background Information:

The original SAR on Frequency Response was submitted in large part due to a study that
showed a 10+% decline in Eastern Interconnection Frequency Response over a 5-year
period, when response should be increasing over time as the Interconnection grows. Other
Interconnections were observing similar declines. The drafting team posted a white paper
along with the SAR to outline the need for a standard.

The NERC Resources Subcommittee recently updated their estimate of Eastern
Interconnection Frequency Response and found it still trending downward. Response in
2006 was on the order of 2,800 MW/0.1Hz (compared to 3,750 MW/0.1Hz in 1994).
Frequency Response for larger events (greater than 35 mHz) in 2006 may be as low as
2,600 MW/0.1Hz. Below is an independently calculated estimate of the trend in Eastern
Interconnection Frequency Response provided by the New York ISO. Note: Response is
stated in engineering terms (MW/mHz) as opposed to the traditional MW/01.Hz.
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The proposed Frequency Response standard (FRS) is a technical standard. Technical
standards are described in the Reliability Standards Development Procedure. The FRS is
not proposed to be a performance standard and does not propose a minimum Frequency
Response, below which penalties are applied.

Industry commenters agreed there is a reliability need for the FRS. Comments varied on
the technical details of the standard. Because of the divergent views on the details of the
FRS SAR, the NERC Standards Committee (SC) directed the SAR drafting team to revise
the SAR to focus only on the data collection needed to support the development of
accurate models of Frequency Response in North America.

The SAR drafting team has tried to meet the Standards Committee’s directive with this
third version of the SAR.
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The Version 3 of the Frequency Response SAR represents the changes requested by the
NERC Standards Committee, while still meeting the June 2006 direction of the NERC
Operating Committee. Specifically, the Operating Committee endorsed developing a
Frequency Response standard that includes the following goals and objectives:

e Improving Interconnection Frequency Response event cataloging and
benchmarking.

e Calculating balancing authority Frequency Response and requiring balancing
authorities to analyze those cases where the response is significantly below the
norm.

e Establishing time limits to complete the analyses.

e Tabulating non-responsive generators.

e Measuring generator response (those units on line).
e Including regional participation and review.

This revised SAR was reviewed and supported by the NERC Resources Subcommittee on
December 4, 2006. The major changes between Draft 2 and Draft 3 include:

e Clarification on the role of the Load-serving Entity and Generator Operator.
< Inclusion of the applicability of Reliability Principles 3, 5, and 6.

 Reduced the scope to address only the collection of data needed to model
Frequency Response in North America.

e Clarified that the data collected to model frequency response over a period of up to
5 minutes per event to help identify the window of time where frequency response
appears to be masked by AGC action.

Note that because the changes to the SAR were quite significant, no redline showing the
changes from Version 2 to Version 3 will be posted.

Please review the revised SAR and then answer the questions on the following page.
Comments must be submitted by March 9, 2007. You may submit the completed form by
e-mail to sarcomm@nerc.com with the words “FR SAR Draft 3” in the subject line.
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Comment Form for Draft 3 of the Frequency Response SAR

You do not have to answer all questions. Enter All Comments in Simple
Text Format.

Insert a “check” mark in the appropriate boxes by double-clicking the gray areas.

1. Do you agree with the reduced scope of this SAR — focusing only on the data collection
needed to support the development of accurate models of Frequency Response in North
America?

X Yes
] No

Comments: At this time information is not available that would provide a sound
technical basis for the development of a performance standard. However, with the
recent increased interest in Frequency Response, new data and analysis could become
available at any time that would change the focus from a technical standard to a
performance standard. If new information and analysis becomes available during the
development of the technical standard, consideration should be given to how the
development of the technical standard could delay the development and
implementation of a performance standard. Must the technical standard be completed
and approved before work can start on a performance standard?

2. The proposed standard would have requirements for the following functional entities:
Reliability Coordinator, Balancing Authority, Generator Owner, Generator Operator, and
Load-serving Entity. Do you agree that these are the right functional entities for the
proposed standard?

X Yes
X No

Comments: | agree that the proposed list includes those entities that would be affected
by a technical standard. However, there are many questions that must be resolved
before any standard that affects the Generation Owner, Generation Operator or Load-
serving Entity can be implemented. These questions relate to how a performance
standard can or should be implemented. If there is no reasonable expectation that
they would be included in a future performance standard, it would be unreasonable to
implement a technical standard that requires these three functional entities to provide
data. In a fair market that allows voluntary participation by Generation Owners,
Generation Operators and Load-serving Entities, the direct application of a Frequency
Response Performance Standard to these entities is not currently possible without
creating unreasonable inequities in the market. Any standard applied directly to one
generator but not another will create unreasonble inequities in a market. Since each
generation technology has different Frequency Response capabilities, only a solution
that provides Frequency Response through a market based mechanism can be fairly
implimented in a market. Under these conditions, the measurement methods and data
collection for a technical standard should only be applied to those entities that would
have resposibilities under a performance standard. The correct alternative for
collecting data from these entities is to collect it indirectly through the Balancing
Authority or Reliability Coordinator that would be directly affected by a performance
standard. The inclusion of Generation Owner, Generation Operator, and Load-serving
Entity directly in the data collection will lead to the development of data collection
systems that will need to be replaced, if and when, a performance standard is
developed. This is an inefficient way to develop the technology for a new standard.
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3. The SAR drafting team modified the SAR to clarify that data will be collected to model
up to 5 minutes of frequency response. This should help identify the window of time
where frequency response appears to be masked by AGC action. Do you agree with
this clarification?

X Yes
X No

Comments: | agree with the concept of measuring Frequency Response for an
extended period after a disturbance, but | do not agree that the reason is related to
masking by AGC action. If the Frequency Bias for a Balancing Authority is set to a
value that approximates the actual Frequency Response, the AGC action will always
provide the correct response for reliable interconnection performance. The Frequency
Response should be measured for an extended period after a disturbance to identify
entities that are prematurely withdrawing their expected frequency response support
from the interconnection. This has been demonstrated for entities that have outer loop
control that only includes scheduled deliveries without adjustment for frequency
response.

4. Should a field trial be initiated, whereby a set of events for each Interconnection is
posted throughout the year, to be used by BAs to calculate their 2007 Frequency
Response?

X Yes
X No

Comments: This would be a good way to insure that every entity select a similar set of
events for calculation of their Frequency Response, but it will not insure conformity of
the results. The difficulty with any method for selecting a common set of events is that
each of those events is caused by a disturbance within one or more of the Balancing
Authorities on the interconnection. Those entities that cause the disturbance will
experience a different frequency response than those entities that are responding. The
net effect is that the sum of the responses for all of the entities on the interconnection
must sum to zero. This means that each entity must eliminate those disturbances for
which they are the cause, from the set of disturbances they use to estimate their
response. The real advantage is an entity cannot influence the results of the
measurement through selection of the events they choose to include in the calculation.

5. Please provide any other comments (that you have not already provided in response to
the first three questions on this form) that you have on the revised SAR.
Comments: One of my concerns is a majority of entities in NERC must agree that there
is a need for a standard before the standard process moves forward. This could have
undesirable long-term results with respect to the quality of the standards that are
developed. This standard provides a good example of this problem. From what | have
observed, both the Texas and Western Interconnections have concluded that there is a
reliability need for a Frequency Response Standard on their interconnections.
Unfortunately, reasonable opposition from the Eastern Interconnection will prevent the
development of a common standard for those two interconnections. The only
alternative will be for the Texas and Western Interconnections to each develop their
own standards for Frequency Response without considering ways of making those two
standards similar to each other. If the Eastern Interconnection, after a few years, finds
that it needs a Frequency Response Standard, it will then become necessary for a new
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standard to be developed that applies to all three interconnections. If each
interconnection has a different Frequency Response Standard, it means there is no
standard at all, but three different rules for NERC. The next logical step is to develop a
common standard for all three interconnections requiring the first two standards
developed by the Texas and Western Interconnections separately be modified to
conform to a North American Standard on Frequency Response. Combining these three
separate needs into a single standard will result in a natural opposition to change by
those interconnections that have already implemented an interconnection standard that
meets their individual needs. This will make it very difficult to gain the support
necessary to enact a common standard for NERC. This multi-step development can
only be avoided by having all three interconnections participate and contribute to
standards identified and developed by individual interconnections. | believe that NERC
needs to find a way to address this problem. If they do not, the standard development
and approval process will lead to fractured standards and an unacceptable fractured
standard process for NERC. One alternative might be to find a way for all
interconnections to participate in the solution of individual interconnection problems as
part of the standard development process.
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Please use this form to submit comments on the third draft of the Frequency Response
SAR. Comments must be submitted by March 9, 2007. You may submit the completed
form by e-mail to sarcomm@nerc.com with the words “FR SAR Draft 3” in the subject line.
If you have questions please contact Maureen Long at maureen.long@nerc.net or by
telephone at 813-468-5998.

Individual Commenter Information

(Complete this page for comments from one organization or individual.)

Name: Steve Myers

Organization: ERCOT

Telephone:  512-248-3077

E-mail: smyers@ercot.com
NERC Registered Ballot Body Segment
Region
X ERCOT [ ]| 1 — Transmission Owners
[ 1 FRCC X | 2 — RTOs, 1SOs
[]MRO [ ] | 3 — Load-serving Entities
[]NPCC [ ] | 4 — Transmission-dependent Utilities
[ RFC [ ] | 5 — Electric Generators
[] SERC [] | 6 — Electricity Brokers, Aggregators, and Marketers
[1sppP [ ]| 7 — Large Electricity End Users
[Jwecc [ ] | 8 — Small Electricity End Users
[ N'_A‘ — Not [ ] | 9 — Federal, State, Provincial Regulatory or other Government
Applicable Entities
[] | 10 — Regional Reliability Organizations, Regional Entities
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Group Comments (Complete this page if comments are from a group.)

Group Name:

Lead Contact:
Contact Organization:
Contact Segment:
Contact Telephone:

Contact E-mail:

Additional Member Name

Additional Member
Organization

Region*

Segment*

*1f more than one Region or Segment applies, indicate the best fit for the purpose of these
comments. Regional acronyms and segment numbers are shown on prior page.
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Background Information:

The original SAR on Frequency Response was submitted in large part due to a study that
showed a 10+% decline in Eastern Interconnection Frequency Response over a 5-year
period, when response should be increasing over time as the Interconnection grows. Other
Interconnections were observing similar declines. The drafting team posted a white paper
along with the SAR to outline the need for a standard.

The NERC Resources Subcommittee recently updated their estimate of Eastern
Interconnection Frequency Response and found it still trending downward. Response in
2006 was on the order of 2,800 MW/0.1Hz (compared to 3,750 MW/0.1Hz in 1994).
Frequency Response for larger events (greater than 35 mHz) in 2006 may be as low as
2,600 MW/0.1Hz. Below is an independently calculated estimate of the trend in Eastern
Interconnection Frequency Response provided by the New York ISO. Note: Response is
stated in engineering terms (MW/mHz) as opposed to the traditional MW/01.Hz.
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The proposed Frequency Response standard (FRS) is a technical standard. Technical
standards are described in the Reliability Standards Development Procedure. The FRS is
not proposed to be a performance standard and does not propose a minimum Frequency
Response, below which penalties are applied.

Industry commenters agreed there is a reliability need for the FRS. Comments varied on
the technical details of the standard. Because of the divergent views on the details of the
FRS SAR, the NERC Standards Committee (SC) directed the SAR drafting team to revise
the SAR to focus only on the data collection needed to support the development of
accurate models of Frequency Response in North America.

The SAR drafting team has tried to meet the Standards Committee’s directive with this
third version of the SAR.
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The Version 3 of the Frequency Response SAR represents the changes requested by the
NERC Standards Committee, while still meeting the June 2006 direction of the NERC
Operating Committee. Specifically, the Operating Committee endorsed developing a
Frequency Response standard that includes the following goals and objectives:

e Improving Interconnection Frequency Response event cataloging and
benchmarking.

e Calculating balancing authority Frequency Response and requiring balancing
authorities to analyze those cases where the response is significantly below the
norm.

e Establishing time limits to complete the analyses.

e Tabulating non-responsive generators.

e Measuring generator response (those units on line).
e Including regional participation and review.

This revised SAR was reviewed and supported by the NERC Resources Subcommittee on
December 4, 2006. The major changes between Draft 2 and Draft 3 include:

e Clarification on the role of the Load-serving Entity and Generator Operator.
< Inclusion of the applicability of Reliability Principles 3, 5, and 6.

 Reduced the scope to address only the collection of data needed to model
Frequency Response in North America.

e Clarified that the data collected to model frequency response over a period of up to
5 minutes per event to help identify the window of time where frequency response
appears to be masked by AGC action.

Note that because the changes to the SAR were quite significant, no redline showing the
changes from Version 2 to Version 3 will be posted.

Please review the revised SAR and then answer the questions on the following page.
Comments must be submitted by March 9, 2007. You may submit the completed form by
e-mail to sarcomm@nerc.com with the words “FR SAR Draft 3” in the subject line.
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You do not have to answer all questions. Enter All Comments in Simple
Text Format.

Insert a “check” mark in the appropriate boxes by double-clicking the gray areas.

1. Do you agree with the reduced scope of this SAR — focusing only on the data collection
needed to support the development of accurate models of Frequency Response in North
America?

X Yes
] No

Comments:

2. The proposed standard would have requirements for the following functional entities:
Reliability Coordinator, Balancing Authority, Generator Owner, Generator Operator, and
Load-serving Entity. Do you agree that these are the right functional entities for the
proposed standard?

X Yes
] No

Comments:

3. The SAR drafting team modified the SAR to clarify that data will be collected to model
up to 5 minutes of frequency response. This should help identify the window of time
where frequency response appears to be masked by AGC action. Do you agree with
this clarification?

X Yes
[1No

Comments: This time frame should be sufficient for determination of frequency
response. If it is intended that this data should also be useful for evaluating generating
unit governor functioning, a longer time may be appropriate.

4. Should a field trial be initiated, whereby a set of events for each Interconnection is
posted throughout the year, to be used by BAs to calculate their 2007 Frequency
Response?

X Yes
[ No

Comments: A field trial would be beneficial to ensure that no gaps in the need for data
exist. This could relate to whether other data is needed or whether data for a longer
time is needed.

5. Please provide any other comments (that you have not already provided in response to
the first three questions on this form) that you have on the revised SAR.
Comments:

Page 5 of 5






Comment Form for Draft 3 of the Frequency Response SAR

The Version 3 of the Frequency Response SAR represents the changes requested by the
NERC Standards Committee, while still meeting the June 2006 direction of the NERC
Operating Committee. Specifically, the Operating Committee endorsed developing a
Frequency Response standard that includes the following goals and objectives:

e Improving Interconnection Frequency Response event cataloging and
benchmarking.

e Calculating balancing authority Frequency Response and requiring balancing
authorities to analyze those cases where the response is significantly below the
norm.

e Establishing time limits to complete the analyses.

e Tabulating non-responsive generators.

e Measuring generator response (those units on line).
e Including regional participation and review.

This revised SAR was reviewed and supported by the NERC Resources Subcommittee on
December 4, 2006. The major changes between Draft 2 and Draft 3 include:

e Clarification on the role of the Load-serving Entity and Generator Operator.
< Inclusion of the applicability of Reliability Principles 3, 5, and 6.

 Reduced the scope to address only the collection of data needed to model
Frequency Response in North America.

e Clarified that the data collected to model frequency response over a period of up to
5 minutes per event to help identify the window of time where frequency response
appears to be masked by AGC action.

Note that because the changes to the SAR were quite significant, no redline showing the
changes from Version 2 to Version 3 will be posted.

Please review the revised SAR and then answer the questions on the following page.
Comments must be submitted by March 9, 2007. You may submit the completed form by
e-mail to sarcomm@nerc.com with the words “FR SAR Draft 3” in the subject line.
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You do not have to answer all questions. Enter All Comments in Simple
Text Format.

Insert a “check” mark in the appropriate boxes by double-clicking the gray areas.

1. Do you agree with the reduced scope of this SAR — focusing only on the data collection
needed to support the development of accurate models of Frequency Response in North
America?

X Yes
X No

Comments: HQT believe there might be other means than Reliability Standards to
accomplish this data collection.

2. The proposed standard would have requirements for the following functional entities:
Reliability Coordinator, Balancing Authority, Generator Owner, Generator Operator, and
Load-serving Entity. Do you agree that these are the right functional entities for the
proposed standard?

[ ] Yes
X No

Comments: We question the need to include the applicability to the LSEs in this SAR
and requests the drafting team to explain the purpose.

3. The SAR drafting team modified the SAR to clarify that data will be collected to model
up to 5 minutes of frequency response. This should help identify the window of time
where frequency response appears to be masked by AGC action. Do you agree with
this clarification?

X Yes
X No

Comments: We requests clarification as to what data and at what periodicity will be
collected from the identitified entities.

4. Should a field trial be initiated, whereby a set of events for each Interconnection is
posted throughout the year, to be used by BAs to calculate their 2007 Frequency
Response?

X Yes
[1No

Comments:

5. Please provide any other comments (that you have not already provided in response to
the first three questions on this form) that you have on the revised SAR.
Comments: Being a single Balancing Authority Interconnection, there might be a need
for a «regional»difference for the Québec Interconnection when specific value will be
established. Same as ERCOT, frequency response will be based on the change in
generation (or load) rather than Tie-Line deviation.
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