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Status:

The standard will be presented to the NERC Board of Trustees for
adoption at its February meeting and if adopted, filed with regulators for
approval.

Purpose/Industry Need:

Frequency Response, a measure of an Interconnection’s ability to
stabilize frequency immediately following the sudden loss of generation
or load, is a critical component to the reliable operation of the bulk
power system, particularly during disturbances and restoration. Failure
to maintain frequency can disrupt the operation of equipment and
initiate disconnection of power plant equipment to prevent them from
being damaged, which could lead to wide-spread blackouts. There is
evidence of continuing decline in Frequency Response in the three
Interconnections over the past 10 years, but no confirmed reason for
the apparent decline. The proposed standard would set a minimum
Frequency Response obligation for each Balancing Authority, provide a
uniform calculation of Frequency Response and Frequency Bias Settings
that transition to values closer to natural Frequency Response, and
encourage coordinated AGC operation.
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Consideration of Comments on First Draft of Frequency Response SAR

Background:

The Frequency Response SAR drafting team thanks all commenters who submitted comments on the first
draft of the Frequency Response SAR. The SAR was posted for comment from January 17 — February
17, 2005. The SAR drafting team asked stakeholders to provide feedback on the SAR through a special
SAR Comment Form. There were 30 sets of comments.

Based on the comments received, the drafting team has revised the SAR and is reposting it for an
additional 30-day comment period

In this ‘Consideration of Comments’ document, stakeholder comments have been organized so that it is
easier to see the summary of changes being requested of the SAR. All comments received on the first
draft of the Frequency Response SAR can be viewed in their original format at:

ftp://www.nerc.com/pub/sys/all _updl/standards/sar/Frequency Response SAR Comments 02 17 05.pdf

If you feel that your comment has been overlooked, please let us know immediately. Our goal is to give
every comment serious consideration in this process! If you feel there has been an error or omission, you
can contact the Vice President and Director of Standards, Gerry Cauley at 609-452-8060 or at
gerry.cauley@nerc.net. In addition, there is a NERC Reliability Standards Appeals Process.

! The appeals process is in the Reliability Standards Process Manual:
http://www.nerc.com/standards/newstandardsprocess.html.
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1. Do you agree there is a reliability need for specifying the quality and quantity
of frequency response?

Summary Consideration: Most commenters agreed that there is a reliability need to specify
the quality and quantity of frequency response.

Commenter

Yes

No

Comment

MAAC Staff (2)

Al DiCaprio — MAAC (2)
Joe Willson — MAAC (2)
Mark Kuras — MAAC (2)

v

There is a need for governors but not for frequency response.

Governors are needed to resynchronize during restoration. But
the need for a short-term frequency response characteristic has
been obviated by the pending Versionl Balancing Standard. That
standard is designed to ensure that interconnection frequency is
never at such a level that the loss of the largest contingency will
cause instability or cascading outages. If the system is always in
such a state why would the instantaneous response to the loss of
a single contingency add to the system reliability?

The SAR has not provided any definitive need.

The SAR has not provided sufficient focus vis-a-vis who is
responsible to meet the standard (the generator, the BA, the
Load, the RA)

This proposal has not provided any additional information
concerning the need for this proposed Standard since the last
time (during the Balancing Resources and Demand consensus)
that a similar Frequency Response Requirement was
overwhelming rejected by those who commented to that proposal.

Transient frequency response has not been the target of any
major public concern. The current Version 1 Control Standard
proposal provides limits on the frequency excursions that can be
controlled by system-operators and their control systems. Relays
and other Protection Devices serve to protect those time frames
too short for an operator to respond to. What does this standard
add?

Comments

This SAR is not clear as to what it really is intended to mandate.
Does the requestor want to create a standard for Generator
Owners to install governors? Or a standard on Generator
Operators for individuals unit governor response? Or a standard
for Balancing Authorities for Area response? Or for Reliability
Authorities for Regional response? All of these are different
requirements and have different effects.

The requestor must be clear as to what is intended. To ensure
that frequency doesn't hit a relay limit (as in the Balancing
standard?) or is it to address the need for governors when
synchronizing?

When does the standard apply? All times (which means that
NERC can go to a unit, BA or RA to check that some finite
response is available?) Just at times when large events occur
(the problem is of course whether or not the outage is near or far
from the entity being checked)? Only during test conditions (since
a unit under stress — ‘valves wide open’ has not governor
response at that time — even though it may have the greatest of

Page 3 of 42 April 1, 2006




Consideration of Comments on First Draft of Frequency Response SAR

Commenter Yes | No Comment

responses at other times).

The requestor’s intent may be laudable but the description is no
where near ready to be considered as ‘standard material’.

Response: The drafting team (Resources Subcommittee Frequency Task Force) attempted to answer
many of the questions raised by the commenters in the Frequency Response Standard Whitepaper. We
agree that the standard needs to be clear to who and when it would apply and this is addressed in the
revised SAR. While the Interconnections may have sufficient frequency response for normal operations,
we don’t know how this response is dispersed and at what point it will pose a reliability risk. A primary
purpose of this standard is to collect information so informed decisions can be made before there is a
problem.

We disagree that the Balance Resources and Demand (BRD) standard is sufficient for all operating
states. The BRD addresses steady state and fully interconnected conditions. Refer to “A New Thermal
Governor Modeling Approach in the WECC” by Les Pereira, John Undrill, Dmitry Kosterev, Donald
Davies, and Shawn Patterson. Also, keep in mind that response has continued to decline since the last
published study, even though it should be increasing with load growth.

As you request, the draft standard addresses who is required to meet the standard (BA). The standard
will be designed such that a BA can mirror the metrics within its boundaries (evaluate generators and
LSESs) if they so choose.

The standard is not intended to establish a large set of arbitrary requirements, but will establish the
framework to collect the information to make informed engineering decisions.

The revised SAR clarifies what is expected.

BPA v NERC should not involve itself in the development of these

Bart McManus standards and should allow individual interconnections to address

Brian Tuck frequen_cy response issqes independently. For _example, the_
WECC is currently working on standards that will address this

James Randall concern. They will be tailored to the specific requirements of this

Francis Halpin interconnection and will provide the best possible solution to the

Bill Mittlestat problem. There may be a need to specify frequency response

requirements within some interconnections; however, it is not
necessary, or most effective for them to be defined at the NERC
level.

James Murphy

Response: The Resources Subcommittee Frequency Task Force agrees that frequency response is
primarily an Interconnection issue and, as envisioned, the proposed standard would accommodate
Interconnection differences both in amounts of response and methodology in calculating response. The
standard would identify technical and engineering principles that should be met to calculate and evaluate
the amount and distribution of frequency response within each Interconnection. The drafting team
believes that stakeholders would prefer the assurance of knowing that NERC is providing oversight to
ensure that all Interconnections have a technically sound basis for the development of respective
frequency response requirements.

FRCC (2) v" | The FRCC does not support the development of a Frequency

Linda Campbell Response Standard at this time. A standard for each

Ron Donahey — TEC (1) Interconnection, although informative would be unenforceable as
far as identifying short term, frequency response deficient, entities

Mark Bennett — GRU (3) or areas. As such measurability and compliance by the relevant
Steve Wallace — SEC (5) entities would be all but impossible. As far as an Interconnection
S. McElhaney — FMPA allocation program for frequency response, we feel that the

(5) “apparent” decline in response is not significant enough to

warrant a standard at this time and we would require additional
details of how such a plan would be implemented and the
potential economic impacts on the Regions that would be

Ted Hobson — JEA (1)
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Commenter Yes | No Comment

associated with that plan.

Response: The standard as envisioned does not mandate a specific amount of frequency response.
With regard to the “apparent” decline in frequency response, the most widely published report (Ingleson
and Nagle, 1999) documented a change in Eastern Interconnection response from 3750MW/0.1Hz in
1994 to 3390MW/0.1Hz in 1998. The Resources Subcommittee evaluation of 44 events in 2005 showed
an average frequency response well below 3000MW/0.1Hz. Theoretically, response should be increasing
over time with increasing load and generation in an Interconnection. One of the primary reasons for the
standard is to enable a better analysis of response and also enable informed decisions. As envisioned,
the standard will provide a fairly simple methodology to verify compliance.

ISO/RTO Standards v v' | We agree in general that there is a reliability need to have
Review Committee (2) frequency response, particularly during disturbances, islanding
K. Tammar — NYISO (2) and restoration. The standard should provide the process for a

technically sound calculation of frequency response and bias

D. McMaster — AESO (2) (both fixed and variable).

Ed Riley — CAISO (2)

Sam Jones — ERCOT Any new standards on frequency response need not and should

(2) not be onerous by finding BAs noncompliant with response less

(PZ.)Henderson —IESO than average or below some un-validated norms.

I(32.)Brand|en —ISO-NE If performance is significantly less than an Interconnection norm,
. the standard should not trigger an automatic non-compliance. In

B. Phillips — MISO (2) these situations the BA should perform an internal

B. Balmat — PJM (2) review/assessment that ensures governors are working as

C. Yeung — SPP (2) designed, that the BA knows which resources are frequency

responsive (so the information can be included in restoration
plans), whether governors can be triggered to be more
responsive during disturbances, etc and satisfy the
Interconnection requirement. If the Interconnection requirement is
not met within a reasonable timeframe then the BA should be
deemed as non-compliant.

When required, the validation of governor performance could be
achieved either through online monitoring in an EMS or periodic
testing (both methods should be explained in a reference
document to support the standard).

The standard should acknowledge that some units might not
provide response under normal operations (e.g. nuclear units
operating at full load) and that response is highly variable event-
to-event based on simultaneous load changes.

The standard should acknowledge the differing Interconnection
requirements (smaller Interconnections need greater response).

The standard should also track Interconnection and BA areas
response over time (years) and be reevaluated as performance
changes.

Response: The Resources Subcommittee Frequency Task Force agrees with these comments as a
whole. As envisioned, the standard would not mandate a given amount of response, but would require
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Commenter Yes | No Comment

an analysis if response were measurably below the norm (this detail has been added to the detailed
description in the SAR).

There is another standard under development, (Phase Il & IV MOD-027 - Verification and Status of
Generator Frequency Response) that requires Generator Owners to verify that their governors are
working as designed.

The standard would accommodate the simplification ideas you propose, and in fact, if data is saved in a
common format, the Resources Subcommittee Frequency Task Force has a tool that could calculate the
BA'’s performance to the standard.

The SAR was also changed to reflect the suggestions to accommodate:
e Both fixed and variable bias.
e Cases where a specific unit (e.g. nuclear) is prohibited from providing frequency response.
o Differing Interconnection needs.

CAISO (2) v Frequency response provided by speed governors and loads

Ed Riley helps to prevent Ipad shedding and generator trips at significant
frequency excursions caused by sudden active power
mismatches in the systems. Without a sufficient frequency

Steve McCoy response emerging during the first seconds after a frequency
disturbance, there is a danger of further cascading development
or frequency instability and system collapse cased by
underfrequency generator trips. It has been already noted that
insufficient frequency response in some parts of an
Interconnection may cause certain temporary redistribution of
power flows and reduce stability margins after frequency
disturbances that may limit the OTC on critical paths within the
Interconnection. It has been also observed that insufficient
frequency response may cause a weaker frequency recovery that
bears a greater risk of system collapse at subsequent frequency
disturbances. Therefore, frequency response is definitely a
reliability issue that needs to be addressed by a NERC standard.

Yuri Makarov

Response: The Resources Subcommittee Frequency Task Force agrees that there are several issues
that must be addressed in the standard or in supporting business practices. As envisioned, the proposed
standard would not be prescriptive with regard to “how much” and “where” the response is carried.

Manitoba Hydro (1, 3,5, | v Manitoba Hydro , from a reliability perspective, supports the idea
6) of specifying the quantity and quality of frequency response and
Gerald Rheault incorporating these elements in a Standard. However, the

development of this standard should not be rushed since the
evidence provided in the Standard Authorization Request form
and in the Frequency Response Standard White paper shows
that current frequency response and projected frequency
response trends do not pose a significant potential for
compromising system reliability and for major under-frequency
load shedding to occur in the near term.

Also in the section of the white paper which examines “frequency
response standard considerations”, a broad scope and outline is
given, more detail is required especially regarding methods of
ensuring compliance.

In paragraph 2, page 9 of the white paper where the current
frequency response of the Eastern Interconnection is stated as
3100 MW/0.1 Hz with a standard deviation of 1870 MW/0.1 Hz
and the statement is made that “the fact that an under-frequency
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Commenter Yes | No Comment

event has not happened yet is only coincidence” requires much
more detailed information regarding the origin and calculations of
these numbers before these assumptions can be made. Could it
be that instead of a frequency response closer to 1230MW/ 0.1
Hz it is actually practically closer to 3100 MW/ 0.1 Hz or even
4970 MW/ 0.1 Hz most of the time?

One understandable major concern addressed in the white paper
is the response of combined-cycle units to frequency decline and
the fact that due to a drop in combustion air volume their output
may actually decrease with a drop in frequency or even result in
unit tripping. Also there was concern with the possibility that
larger amounts of these types of units will be installed on the
system thereby potentially increasing the decline in frequency
response rate from 70 MW/ 0.1 Hz /Year (Eastern
Interconnection) .

It is also mentioned (on page 10) that with proper tuning
combined cycle units can provide correct frequency response.
Maybe part of the focus should be on finding ways of enforcing
the Current Requirements (Page 14) and including specific
frequency response requirements for combined-cycle units.

Response: The Resources Subcommittee Frequency Task Force agrees that the standard should not
rush to a decision on the amount and location of frequency response, but should set the framework for
making informed decisions. Frequency response is needed for more than protection against UFLS.
Response is also needed during disturbances and restoration. With regard to “current requirements”, the
Whitepaper listed what existed in NERC Policy, mostly as guides. There is very little in the VO Standards
regarding governors or frequency response. We agree that the standard should not impose
unreasonable costs to demonstrate compliance. We agree that frequency response should be monitored
both at the BA and Interconnection level.

Characterizing how frequency response changes under varying interconnection load and unit
commitment conditions will be addressed by a sampling methodology.

The drafting team is pursuing the addition of functionality in the “NERC —ACE monitoring application” that
will identify generator trips and automate the calculation of Interconnection frequency response.
Evidence to date indicates that frequency response declines significantly during light load periods, even
though the exact mechanism for this is not well defined. Most of the major frequency excursions
experienced in the Eastern Interconnection have occurred during the shoulder period of the year during
either the early morning or late evening periods.

Regarding the last comment, there currently are no governor or frequency response requirements for
generators.

Energy Mark, Inc. (8) v There is a reliability need but it is not an immediate reliability
Howard Illian need for all of the interconnections. The amount of Frequency
Response on the Texas Interconnection is close to the minimum
acceptable amount, and therefore, there is an immediate need for
a FRS on the Texas Interconnection. On the Western
Interconnection, the WECC keeps close tabs on Frequency
Response and takes immediate action when a problem arises
with frequency response on that interconnection. Although there
is no immediate need for a Frequency Response Standard on the
Western Interconnection at this time, the observed reductions in
Frequency Response on that interconnection make this issue an
ongoing concern. Finally, there is no current need for a
Frequency Response Standard on the Eastern Interconnection
because current Frequency Response is adequate. However, it
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Commenter

Yes | No

Comment

takes significant time to develop an effective standard and put it
in place. The Balancing Resources and Demand Standard is
entering its fourth year of development with expectations of at
least another year before implementation. A Frequency
Response Standard would be expected to take a similar period to
develop. That means that it will be at least 2010 before a new
FRS would be put in place. There is no question that adequate
Frequency Response is required for reliability. There is no
question that Frequency Response on the Eastern
Interconnection is declining. There are two paths of action
available; 1) Wait until adequate Frequency Response causes
reliability problems and then begin the five year process to
develop a standard; 2) Begin development of a FRS and
determine the final need for implementation during the five year
development process. | would rather have a standard that
requires measurement that does not result in enforcement action,
and therefore, has no effect on operations, than not have a
standard when there are definite reliability problems. It will be
much easier to implement a standard for Frequency Response
before reliability problems occur than to implement a standard
after reliability problems occur. NERC should develop a
Frequency Response Standard and continue to investigate the
need for the standard during its development.

Response: The Resources Subcommittee Frequency Task Force agrees with the comments that the
standard should initially focus on measuring the amount of response and not impose restrictions on
current operations. As envisioned, the proposed standard would identify a consistent, objective
calculation of frequency response The standard would require regional and local analyses when BAs
have low response. This way, informed technical decisions can be made prior to reaching a point where
reliability is truly threatened.

MAAC (2) v There may be a reliability need in the near future. The white

John Horakh paper does an excellent job of making that case. For the purpose
of commenting on a SAR that has not yet produced a proposed
Standard, | can give it the benefit of the doubt and say yes, there
is reliability need.

Response: The Resources Subcommittee Frequency Task Force appreciates your support and agrees

that there is a reliability ne

ed for this proposed standard.

MRO (2)

Larry Larson — OTTP
Al Boesch — NPPD
Terry Bilke — MISO

R. Coish — MH

Dennis Florom — LES
K. Goldsmith — Alliant
Todd Gosnell - OPPD

W. Guttormson —
SaskPwr

Jim Maenner — WPS

v

Tom Mielnik —

We agree (with qualifications). Any new standards on frequency
response need not and should not be onerous (identifying BAs
noncompliant with less than average response or some un-
validated norms).

The standard should provide the process for a sound calculation
of frequency response and bias (both fixed and variable).

There may be valid reasons why a BA is below observed norms
in response. It may meet most of its obligations with schedules.

Rather than generate an automatic non-compliance when

response is below some benchmark, the standard should require
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Commenter Yes | No Comment
MidAmerican an internal review that ensures governors are working as
Darrick Moe — WAPA designed, that the BA knows which resources are frequency

responsive (so the information can be included in restoration
plans), whether governors can be put in more responsive modes
during disturbances, etc.

Joe Knight - MRO

The standard should have some requirements on generators if
the BA is not providing the response outlined in the standard
(governors should be working as designed).

The standard should also track Interconnection response over
time and identify a target response (different for each
Interconnection). NERC or NAESB will want to look at how this is
allocated to BAs and generators.

Response: The Resources Subcommittee Frequency Task Force agrees with these comments as a
whole. As envisioned the proposed standard would not mandate a given amount of response, but would
require an analysis if response is measurably below the norm. As envisioned the proposed standard is
would acknowledge the variability inherent in measuring frequency response and would provide two
methods of capturing sufficient samples to make an objective measurement. The standard would not
preclude market solutions. The SAR detailed description has been expanded to state that the standard
will include a sound calculation for measuring frequency response with consideration of interconnection
specifics. Another detail added to the SAR requires generator units with nameplate ratings of 10 MW or
greater to be equipped with governors. There is another standard under development, (Phase Il & IV
MOD-027 - Verification and Status of Generator Frequency Response) that requires Generator Owners to
verify that their governors are working as designed. Finally, the SAR was modified to accommodate both
fixed and variable bias.

Southern Company v Trends in Eastern and Western Interconnection Turbine Governor
Transmission, Response and primary frequency response over the past two
Operations, Planning decades (as documented by EPRI Project RP2473-53 and

and EMS Divisions (1) Decline of Eastern Interconnection Frequency Response by

Marc Butts Ingleson and Nagle) as well as trends in frequency error

magnitude and variance over the past five years (as documented

Steve Corbin by the NERC Resources Subcommittee at URL

Jim Viikinsalo http://www.nerc.com/~filez/rs.html) indicate that significant
Jim Griffith frequency response degradation is occurring, particularly in the
Doug McLaughlin Eastern Interconnection. While not yet a crisis, these trends are

indicative of significant changes in design and operational
practices on the interconnected electrical systems of North
America which, if not managed intelligently, can cause significant
degradation in reliability. We strongly urge the industry to support
this SAR and begin the process of controlled management before
the processes behind these trends reach crisis proportion.

Monroe Landrum

Response: The Resources Subcommittee Frequency Task Force agrees with these comments.

New York ISO (2) v We agree in general that there is a reliability need to have
Mike Calimano frequency response, particularly during disturbances, islanding
and restoration. The standard should provide the process for a
technically sound calculation of frequency response and bias
(both fixed and variable).

Any new standards on frequency response need not and should
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Commenter Yes | No Comment

not be onerous by finding BAs noncompliant with response less
than average or below some un-validated norms. There may be
valid reasons why a BA is below observed norms in response.
For example, the BA may meet most of its obligations with
schedules or its native load may be non-responsive.

If performance is significantly less than an Interconnection norm,
the standard should not trigger an automatic non-compliance. In
these situations the BA should perform an internal
review/assessment that ensures governors are working as
designed, that the BA knows which resources are frequency
responsive (so the information can be included in restoration
plans), whether governors can be put in more responsive modes
during disturbances, etc.

When required, the validation of governor performance could be
achieved either through online monitoring in an EMS or periodic
testing (both methods should be explained in a reference
document to support the standard).

The standard should acknowledge that some units might not
provide response under normal operations (e.g. nuclear units
operating at full load) and that response is highly variable event-
to-event based on simultaneous load changes. The standard
should acknowledge the differing Interconnection requirements
(smaller Interconnections need greater response).

The standard should also track Interconnection response over
time (years) and be reevaluated as performance changes.

Response: The Resources Subcommittee Frequency Task Force agrees with these comments as a
whole. As envisioned, the standard would not mandate a given amount of response, but would require
an analysis if response were measurably below the norm (this detail has been added to the detailed
description in the SAR).

There is another standard under development, (Phase Ill & IV MOD-027 - Verification and Status of
Generator Frequency Response) that requires Generator Owners to verify that their governors are
working as designed.

The standard would accommodate the simplification ideas you propose, and in fact, if data is saved in a
common format, the Resources Subcommittee Frequency Task Force has a tool that could calculate the
BA'’s performance to the standard.

The SAR was also changed to reflect the suggestions to accommodate:
e Cases where a specific unit (e.g. nuclear) is prohibited from providing frequency response.
o Differing Interconnection needs.

IESO (2) v We agree in general that there is a reliability need to have
Pete Henderson frequency response, in order to maintain interconnection
frequency and particularly during disturbances, islanding and
restoration. The standard need to address both the system
needs as well as island requirements for frequency response.

The standard should provide the process for a technically sound
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Commenter Yes | No Comment

calculation of frequency response and bias.

The standard should acknowledge that some units might not
provide response under normal operations (e.g. nuclear units
operating at full load) and that load response is highly variable
event based on time of day or year.

The standard should acknowledge smaller areas need greater
response.

Where BA areas are deficient in meeting the interconnection
requirement , they should be allowed a reasonable period of time
to take appropriate steps to make corrections before being
assessed as non compliant.

The standard should also track area response over time (years)
and be reevaluated as performance changes.

Quality should be defined. For generators it should include dead-
band, droop characteristics, etc.

Response: The Resources Subcommittee Frequency Task Force agrees with these comments as a
whole. As envisioned, the standard would not mandate a given amount of response, but would require
an analysis if response were measurably below the norm (this detail has been added to the detailed
description).

The standard accommodates the simplification ideas you propose, and in fact, if data is saved in a
common format, the Resources Subcommittee Frequency Task Force has a tool that will calculate the
BA'’s performance to the standard. The Resources Subcommittee Frequency Task Force agrees with your
“governor quality” comment and has added governor installation and operation details to the SAR’s
detailed description.

As envisioned, the standard will provide the Balancing Authority with sub-par frequency response time to
analyze their situation and make necessary changes and corrections.

ATC (1) v Based on the NERC white paper Frequency Response Standard
Peter Burke Whitepaper dated April 6, 2004 that was prepared by the
Frequency task Force of the NERC Resources Subcommittee, it
would appear that the decline in frequency response of both the
Eastern and Western Interconnections is a reliability concern. As
a transmission provider, however, there is probably little that can
be done other than make sure that governor response and load
modeling can be made as accurate as reasonably possible in
conducting dynamic simulations and be aware of this issue in
studying existing as well as new generating facilities. The control
area, generation operators and turbine-generator manufacturers
need guidance provided as to their responsibilities and
obligations regarding frequency response. Changes in the load
characteristics (e.g. fewer large motors, variable speed drives, etc
) over time, plus changes in reserve sharing practices brought on
by deregulation and competition are and will affect load response
to frequency excursions. The type of generation (e.g.
combustion turbine units, combined-cycle units) being
interconnected to the system as well as the operation of the
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Commenter

Yes

No

Comment

governors (e.g. blocked or improper settings) and turbines (e.g.
sliding pressure, boiler-follower, etc.) of existing generators have
a significant effect on the system frequency response.

Response: The Resources Subcommittee Frequency Task Force agrees with your technical comments
in support of this standard. The team also supports the development of the planning “MOD” standards
that address frequency response at the generator level.

NERC Frequency Task
Force

Raymond L. Vice,
Chairman

v

Trends in Eastern and Western Interconnection Turbine Governor
Response and primary frequency response over the past two
decades (as documented by EPRI Project RP2473-53 and
Decline of Eastern Interconnection Frequency Response by
Ingleson and Nagle) as well as trends in frequency error
magnitude and variance over the past five years (as documented
by the NERC Resources Subcommittee at URL
http://www.nerc.com/~filez/rs.html) indicate that significant
frequency response degradation is occurring, particularly in the
Eastern Interconnection. While not yet a crisis, these trends are
indicative of significant changes in design and operational
practices on the interconnected electrical systems of North
America which, if not managed intelligently, can cause significant
degradation in reliability. | strongly urge the industry to support
this SAR and begin the process of controlled management before
the processes behind these trends reach crisis proportion.

Response: The Resources Subcommittee Frequency Task Force agrees with these comments.

Robert Blohm

v

The CPSL1 equation is a single equation in two variables, primary
(governor) response and secondary response. Two variables
require two equations in order to have a unique solution. That
second equation does not currently exist and must be the
proposed Frequency Response standard that pins down the
value of primary (governor) response. Currently, the single CPS1
equation allows any Balancing Authority an infinity of solutions for
any given CPS1 value. Accordingly, Balancing Authorities have
been tending to reduce expensive primary response and increase
cheaper secondary response (AGC, regulation, load following) to
achieve a given CPS1 score, which is an average over time. The
result has been a halving of system bias in the Eastern

Response: The Resources Subcommittee Frequency Task Force appreciates your comment and your

support for the frequency respon

se standard.

SPP Operating
Reliability Working
Group

Robert Rhodes —SPP
2)

Ron Ciesiel — SPP (2)
Bob Cochran — SPS (1)
Mike Gammon — KCPL
1)

Steve Hillman — WPEK
1)

Allen Klassen — Westar

v

A frequency response standard is needed but only within the
scope and range of the previously provided guides in Policy 1
such as a design criteria of 5% droop, a 36 mHz deadband with
exclusions for nuclear, combined cycle and small generating
units.
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Commenter Yes | No Comment

1)
Bill Nolte — SECI (1)

Mike Stafford — GRDA
(2)

Response: The Resources Subcommittee Frequency Task Force agrees with the comments and has
added statements to the detailed description to reflect the comments. However, the SAR is intended to
capture the scope of the standard and the specific parameters will be determined by the standard drafting
team.

Southern Co. v Trends in Eastern and Western Interconnection Turbine Governor
Generation (6) Response and primary frequency response over the past two
Roman Carter decades (as documented by EPRI Project RP2473-53 and
Tony Reed Decline of Eastern Interconnection Frequency Response by

) Ingleson and Nagle) as well as trends in frequency error
Joel Dison magnitude and variance over the past five years (as documented
Lucius Burris by the NERC Resources Subcommittee at URL
Lloyd Barnes http://www.nerc.com/~filez/rs.html) indicate that frequency

. response degradation is occurring, particularly in the Eastern
Clifford Shepard Interconnection. While not yet a crisis, these trends are indicative
Terry Crawley of significant changes in design and operational practices on the
Roger Green interconnected electrical systems of North America which, if not
Tom Higgins managed !ntelllge.ntly, can cause de_gradahon in reliability. We

support this SAR in an effort to begin the process of controlled
management before the processes behind these trends reach
crisis proportion.

Response: The Resources Subcommittee Frequency Task Force agrees with these comments.

TXU Energy Delivery v Yes, | agree there is a reliability need for specifying the quality
Roy Boyer and quantity of frequency response. There is ample evidence
that specifying a droop value or that specifying governors must be
in operation will not necessarily result in any useful governor
response to a sudden large drop in system frequency. So yes, |
think a SAR team should look into this matter. | would suggest the
part load can play in arresting frequency decline be included in
the scope. | would also suggest that the frequency response
needs of the regions will likely vary, so final specific requirements
should probably be made at the region level.

Response: The Resources Subcommittee Frequency Task Force agrees that load can provide frequency
response and load contribution is, by default, included in the balancing authority’s performance. The
standard is indifferent to whether response is provided by load or generation. The proposed standard
recognizes the role and importance of both the Interconnection and the Regional Reliability Organization
in the establishment of requirements. In general, it is expected there is a “base” Interconnection target
response that will be addressed in this standard. Each Interconnection would have a different target,
based on its size and historic response. There are areas (e.g. Maritimes) that require additional
response. It is expected these unique situations will be primarily addressed in the “MOD” standards. This
standard would enable improved data for the MOD standards.

MISO v These are my individual comments as a member of the NERC
Terry Bilke Resources subcommittee and not those of representing any
organization.

There is a reliability need for a light-handed standard that allows
us to do a better job of ensuring response is available when
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Commenter Yes | No Comment

required. As some entities might comment, there is adequate
response in all interconnections during “system normal”
conditions. The problem is what occurs during major
disturbances and restoration.

A primary reason the industry needs to do a better job of tracking
frequency response is the fact that response is declining when it
should actually be increasing with load and generation growth.

The standard should not be structured such that it finds BAs
noncompliant if response is below average or if response is low
for a given event. Frequency response at the BA level is
extremely variable as the measure is mingled with load
fluctuation.

The standard should guide a technically sound calculation of
response at the BA level and track interconnection performance
over time to enable informed decisions.

If a BA performs significantly below an Interconnection norm, the
standard should require the BA do an internal assessment of its
key generation to verify governors are working as designed and
that there will be frequency responsive resources for disturbances
and restoration.

If Interconnection response significantly changes over time, the
standard should be reevaluated.

Response: The Resources Subcommittee Frequency Task Force agrees with these comments.

TXU Electric Delivery (1) | v TXU Electric Delivery proposes that Frequency Response
Travis Besier or Ellis Guidelines at the NERC level should only be in general terms and
Rankin require that each Reliability Authority establish a specific

Frequency Response Standard with detailed specifications as
appropriate for its region.

Response: The Resources Subcommittee Frequency Task Force intent was not to mandate a specific
amount of frequency response, but to require a consistent, objective calculation of frequency response.
The balancing authority and the Regional Reliability Organization must do an assessment of adequacy if
response is measurably below the norm. The proposed standard recognizes the role and importance of
the Interconnection and the Regional Reliability Organization in the establishment of requirements. In
general, it is expected there is a “base” Interconnection target response that will be addressed in this
standard. Each Interconnection would have a different target, based on its size and historic response.
There are areas (e.g. Maritimes) that require additional response. It is expected these unique situations
will be primarily addressed in the “MOD” standards. This standard would enable improved data for the
MOD standards.

TVA (1) v
Kathie Davis
Larry Akens
Mitch Needham
Chuck Feagans
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Commenter

Yes

No

Comment

Ed Forsythe

Alliant Energy (1)
Kenneth A. Goldsmith

Progress Energy —
Carolinas (1, 3, 5, 6)

Phil Creech

Dick Schulz

Chair, IEEE Task Force
on Large Interconnected
Power System
Response to Generation
Governing

NCPA (4)
Les Pereira

NPCC CP9, Reliability
Standards Working
Group

Guy V. Zito — NPCC (2)
Ralph Rufrano — NYPA
1)

K. Goodman — ISONE
2)

Al Adamson — NYSRC
(2)

Bob Pelligrini — Ul (1)
D. Kiguel — Hydro One
1)

P. Lebro — Nat'l Grid (1)
R. Champagne — TE (1)
B. Hogue — NPCC (2)
K. Khan — IESO (2)

M. Potishnak — ISONE
2)

G. Campoli — NYISO (2)

New York State
Reliability Council (2)
Theodore Pappas

We Energies (3, 4, 5)
Howard Rulf

Calpine (6)
James Stanton
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2. Do you agree with the scope and applicability of the proposed standard?

Summary Consideration: Most commenters agreed that the proposed standard should apply
to the Reliability Authority (or Reliability Coordinator), Balancing Authority and Generator
Operator. With the revisions to the SAR, there are requirements for the Generator Owner to
ensure that certain governors meet a minimum set of criteria

There was no consensus amongst commenters on the scope of the proposed standard. The
drafting team made extensive changes to try to better define the scope.

Commenter Yes | No Comment
MAAC Staff (2) v Frequency Response characteristics should be dictated by the
Al DiCaprio — MAAC (2) Reliability entities as part of their respective control services to

. meet the regional synchronizing requirements as well as the
Joe Willson — MAAC (2) longer duration control standards and of the needs of the
Mark Kuras — MAAC (2) interconnection in which they operate.

Response: The Resources Subcommittee Frequency Task Force’s intent is that the standard be
designed such that a BA can mirror the metrics within its boundaries (evaluate generators and LSES) if it
so chooses.

BPA v The main theme that there needs to be a relationship between

Bart McManus response and frequency decline is the right approach but

Brian Tuck requirements would be different from region to region.
Standards to manage frequency response should be developed

James Randall by individual interconnections; not NERC. The scope and

Francis Halpin applicability should be defined by the needs of the

Bill Mittlestat interconnection to provide the most benefit to system wide

reliability.

James Murphy

Response: The Resources Subcommittee Frequency Task Force agrees that frequency response is
primarily an Interconnection issue and, as envisioned, the Standard would accommodate Interconnection
differences both in amounts of response and methodology in calculating response. The drafting team
believes that stakeholders would prefer the assurance of knowing that NERC is providing oversight to
ensure that all Interconnections have a technically sound basis for the development of respective
frequency response requirements.

NPCC CP9, Reliability v The applicability of this Standard to the LSE should be
Standards Working considered.
Group

Guy V. Zito — NPCC (2)
Ralph Rufrano — NYPA
1)

K. Goodman — ISONE (2)
Al Adamson — NYSRC (2)
Bob Pelligrini — Ul (1)

D. Kiguel — Hydro One (1)
P. Lebro — Nat'l Grid (1)
R. Champagne — TE (1)
B. Hogue — NPCC (2)

K. Khan - IESO (2)

M. Potishnak — ISONE (2)
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Commenter Yes | No Comment

G. Campoli — NYISO (2)

Response: The Resources Subcommittee Frequency Task Force will add LSE to the standard’s
applicability list.

MAAC (2) v Quoted from the SAR (with corrections): This SAR is proposed
John Horakh to develop a standard to measure sub-minute responses to
changes in frequency and to set minimum acceptable responses
of the system to these events. Also quoted: The measurement
selected must be accurate and, to the extent practical, easy to
implement. This seems more like a research project than a
request for a standard. There is no mention of any possible
measurements that might be in the standard. I'm afraid that
proceeding with such a vague idea of a measurement will lead
the SAR or later Standard to become bogged down with
research and field testing even more so than the Balance Load
and Demand Standard. And Balance Load and Demand did
have definite measurements in mind, thereby not requiring much
research, mainly field testing. Come back with a SAR after the
research is done, or at least started.

Response: The Resources Subcommittee Frequency Task Force agrees that the whitepaper bears
some resemblance to the description for a research project. Many in the industry are concerned with the
decline in Frequency Response, while at the same time some are asking how much of a problem is the
decline in response. The drafting team’s goal is to put the infrastructure and process in place to make
informed decisions in the future and to allow the Regions to evaluate the distribution and adequacy of
response and take mitigating action if there are areas found to be deficient. The Resources
Subcommittee Frequency Task Force disagrees with delaying the standard development. The SAR will
define the scope of the standard. The specific detailed requirements and measures will be developed by
the standard drafting team.

TVA (1) v If the purpose is to purchase frequency response, then the
Kathie Davis Market Operator needs to be includes. Will this be considered
an Ancillary Service?

Larry Akens . o .

Mitch Needham Others that may need to be involved are Transmission Service
Provider, Generator Owner, Planning Authority and Resource

Chuck Feagans Planner.

Ed Forsythe Applicability should include #2

Response: The Resources Subcommittee Frequency Task Force agrees that others have roles in
providing Frequency Response, but have focused on the higher level calculation of response at the
balancing authority and Interconnection level. The primary reason for this is that there are about 150
balancing authorities. Only those balancing authorities with sub-normal response need to investigate to
the generator level. The NERC 2002 Generating Unit Statistical Brochure identifies 3694 generators of 1
MW or greater. It would be difficult (and unnecessary if the BA has good response) to monitor thousands
of generators with this standard. The standard doesn'’t preclude market solutions, which NAESB may
adopt. The Resources Subcommittee Frequency Task Force agrees with the comment to include #2 in
the SAR.

ISO/RTO Standards v There is a general need for a standard, but the outcomes and
Review Committee (2) expectations should address the comments raised in question 1.
K. Tammar — NYISO (2) While we agree that the standard should not preclude market

D. McMaster — AESO (2) solutions (e.g. allow purchasing of response as long as

. deliverability and restoration criteria can be met), we have
Ed Riley — CAISO (2) concerns with the statement There must be a means for
Sam Jones — ERCOT (2) sale/purchase of frequency response as for any other quantity.
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Commenter Yes | No Comment
P. Henderson — IESO (2) It is not clear what is meant by A method of allocation must be
P. Brandien — ISO-NE (2) developed.” Is this an allocation of Interconnection response to

: . : -
B. Phillips — MISO (2) BAs, BA allocation to generators or something different?

B. Balmat — PJM (2)
C. Yeung — SPP (2)

New York ISO (2)
Mike Calimano

Response: The Resources Subcommittee Frequency Task Force agrees with these comments, and has
revised the SAR to omit the italicized statements. As envisioned, the proposed standard would not
mandate a given amount of frequency response, but would require an analysis if response were
measurably below the norm. The standard doesn’t preclude market solutions, which NAESB may adopt.

NCPA (4) v The scope needs to be expanded — see detailed comments in a
Les Pereira following section — based on extensive modeling and validation
work in WECC.

Response: The Resources Subcommittee Frequency Task Force appreciates the significant work that
has been done in this area by the WECC and has referenced some of this research in the Whitepaper.
We believe the Planning Standards under development (MOD-13 and MOD-27) deal with the governor
issues that you outline. As envisioned, this standard will provide improved data into the modeling
process.

FRCC (2) v The SAR indicates a measure of frequency response for the

Linda Campbell Interconnection, as a measure of performance. This would be
B very difficult to translate to individual entity compliance and thus

Ron Donahey —TEC (1) render the standard applicable to no entities.

Mark Bennett — GRU (3)

Steve Wallace — SEC (5)

S. McElhaney — FMPA
5)
Ted Hobson — JEA (1)

Response: The interconnection measure of response is intended as a benchmark and as a validation of
the balancing authority’s reported performance. The revised SAR indicates that if frequency response is
outside the norm for the BA, based on its size, BAs and Regions would be required to conduct analyses
to determine the reason for the performance.

IESO (2) v The Frequency control standard needs to address levels
Pete Henderson required for reliability, be consistent and verifiable, and be
simple to monitor for compliance purposes.

Response: This is the intent.

Progress Energy — v Scope:
Carolinas (1, 3, 5, 6) The scope of the proposed standard is appropriate. However,
Phil Creech the reliability requirements would be better addressed by a

comprehensive review that considers the adequacy of existing
reliability standards.

Applicability:
The applicability of the proposed standard is understood to be
Reliability Authorities, Balancing Authorities, and Generator
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Commenter Yes | No Comment

Operators. However, substantial questions remain as to how
the responsibilities implied in the proposed standard will be
equitably distributed.

Response: The Resources Subcommittee Frequency Task Force appreciates your comment. The new
standard for verifying generator governor controls will be under field test through part of 2007 and then
will be finalized, balloted and then implemented. The implementation plan for MOD-027 includes
additional time for entities to become compliant with the requirements. This would mean that any work on
this standard could be delayed for several years. With the decline in Eastern Interconnection frequency
response, the drafting team thinks it would be unwise to wait for the new standards to be developed and
reviewed before developing this standard.

Your questions regarding the applicability of the responsibilities will be better defined during the standard
drafting phase of this standard.

CAISO (2) v Generally, our answer is yes, but the matter of applicability

Ed Riley needs a very careful consideration. The question is whether the
proposed standard should be applied to only the reliability and
balancing authorities and plant operators, or also to the resource
Steve McCoy and system planning authorities and generator owners. For
example, wind generators do not provide a frequency response,
whereas the response from the Combined Cycle units is limited.
This is a matter of design as well as the matter of controllability
of the primary energy source. If the generation portfolio contains
a lot of wind and CC generators, the balancing authority cannot
do much to improve its summary frequency response in general
terms. Also, if frequency responsive generators in a CA are
heavily loaded, would the new standard force the balancing
authorities to re-dispatch generation in favor of non-responsive
generation and commit more responsive generation ahead of
the non-responsive generation? Another issue is whether the
standard should specify the required response in the area or
individual responses from generators. Perhaps, NERC should
work with NASB to find the right answers before establishing the
standard. One possible solution is to establish penalties for non-
compliance that would stimulate generator owners to invest in
frequency responsive generation. Another possible
recommendation could be establishing a market for frequency
response. Without resolving these difficult issues, this standard
cannot be accepted.

Yuri Makarov

Response: The Resources Subcommittee Frequency Task Force agrees that there are several issues
that must be addressed in the standard or in supporting business practices. As envisioned, the draft
standard would not be prescriptive with regard to “how much” and “where” the response is carried. The
standard would allow balancing authorities, reliability coordinators, load-serving entities and Regional
Reliability Organizations to make informed decisions based on their unique situation.

Energy Mark, Inc. (8) v Planning standards are not enough by themselves. Without
Howard Illian continuous measurement, there can be no assurance that those
responsible for meeting the reliability need for Frequency
Response are fulfilling those responsibilities. Only a Frequency
Response Standard that continuously measures response can
insure that the response is available when required.

Response: The Resources Subcommittee Frequency Task Force agrees with your comment. The SAR
drafting team will follow the Planning Standards under development (MOD-13 and MOD-27) that deal with
governors and frequency response to be sure there are no conflicts.
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Commenter

Yes

No

Comment

TXU Energy Delivery
Roy Boyer

Yes, | agree.

Response: The Resources Subcommittee Frequency Task Force agrees with this comment.

MISO
Terry Bilke

v

standard is needed.

| agree, with some qualification. While the standard shouldn’t
preclude market solutions, | don't think it must enable a market
as the scope implies. A little more clarity on the goals of the

Response: The Resources Subcommittee Frequency Task Force agrees with these comments and has

removed the reference in the origi

nal SAR to market solutions.

Dick Schulz

Chair, IEEE Task Force
on Large Interconnected
Power System Response
to Generation Governing

v

The proposed scope and applicability, to the extent that they are
in the given in the SAR, are good.

Response: The Resources

Subcommittee Frequency Task Force agrees with this comment.

We Energies (3, 4, 5) v
Howard Rulf
Manitoba Hydro (1, 3, 5, v
6)
Gerald Rheault
Calpine (6) v
James Stanton
Alliant Energy (1) v
Kenneth A. Goldsmith
MRO (2) v
Larry Larson — OTTP
Al Boesch — NPPD
Terry Bilke — MISO
R. Coish — MH
Dennis Florom — LES
K. Goldsmith — Alliant
Todd Gosnell - OPPD
W. Guttormson —
SaskPwr
Jim Maenner — WPS
Tom Mielnik —
MidAmerican
Darrick Moe — WAPA
Joe Knight - MRO
v

Southern Company
Transmission,
Operations, Planning and
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Commenter

Yes

No

Comment

EMS Divisions (1)
Marc Butts

Steve Corbin

Jim Viikinsalo

Jim Griffith

Doug McLaughlin
Monroe Landrum

NERC Frequency Task
Force

Raymond L. Vice,
Chairman

Robert Blohm

SPP Operating Reliability
Working Group

Robert Rhodes —SPP (2)
Ron Ciesiel — SPP (2)
Bob Cochran — SPS (1)
Mike Gammon — KCPL
1)

Steve Hillman — WPEK
1)

Allen Klassen — Westar
1)

Bill Nolte — SECI (1)
Mike Stafford — GRDA (1)

Southern Co. Generation
(6)

Roman Carter
Tony Reed

Joel Dison
Lucius Burris
Lloyd Barnes
Clifford Shepard
Terry Crawley
Roger Green
Tom Higgins

New York State Reliability
Council (2)

Theodore Pappas

TXU Electric Delivery (1)

Travis Besier or Ellis
Rankin
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3. Do you believe these standards are more appropriately additions to existing
standards as opposed to creating new standards?

Summary Consideration: There was no consensus amongst commenters on this issue.
Refinement of this SAR was delayed for a year. During that time other related standards have
undergone considerable development, and are on a schedule that would not be improved by the
addition of the requirements envisioned with the Frequency Response standard. For these
reasons, the drafting team is recommending that the new requirements for Frequency
Response be in a new, stand-alone standard.

Commenter Yes | No Comment
BPA v WECC has been working on frequency response
Bart McManus standards for a few years and is close to finalizing
Brian Tuck standards specifically for the WECC interconnection.

James Randall
Francis Halpin
Bill Mittlestat

James Murphy

We do think there is a need for standardization of
frequency response (clearly we do since WECC is
doing it) BUT this standard should be developed at the
Regional Council or Interconnection level and then
adopted by NERC as a "Standard" with regional
differences. Any new standards concerning frequency
response should be developed by the individual
interconnections.

Response: The Resources Subcommittee Frequency Task Force agrees that frequency response is
primarily an Interconnection issue and the proposed standard accommodates Interconnection
differences both in amounts of response and methodology in calculating response. The SAR’s detailed
description has been expanded to include broader parameters, including frequency response
calculations that are Interconnection-specific. The drafting team believes that stakeholders would
prefer the assurance of knowing that NERC is providing oversight to ensure that all Interconnections
have a technically sound basis for the development of respective frequency response requirements.

CAISO (2)
Ed Riley

Yuri Makarov
Steve McCoy

v

The new standard should a stand-alone standard
because of its potential implications for control areas
and the necessity to stage the implementation of the
standard in coordination with resolution of the issues
discussed above.

Response: The Resources Subcommittee Frequency Task Force agrees with this comment.

Robert Blohm

v

The SAR acknowledges that the proposed Standard
not only is complementary to the Balancing Resources
and Demand Standard, but also must be coordinated
with that Standard. The two standards could be
combined. But that is insufficient reason to oppose
development of a separate Frequency Response
Standard. Moreover, combining the standards would
reverse the great progress made in consensus on the
Balancing Resources and Demand Standard.

Response: The Resources Subcommittee Frequency Task Force agrees with this comment.

MAAC (2)
John Horakh

v

Adding this requirement to another standard would
only slow down the progress of both.

Response: The Resources Subcommittee Frequency Task Force agrees with this comment.

ISO/RTO Standards Review

v

Unless the Version 0 (BAL-003-0 — Frequency
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Commenter

Yes

No

Comment

Committee (2)

K. Tammar — NYISO (2)
D. McMaster — AESO (2)
Ed Riley — CAISO (2)
Sam Jones — ERCOT (2)
P. Henderson — IESO (2)
P. Brandien — ISO-NE (2)
B. Phillips — MISO (2)

B. Balmat — PIJM (2)

C. Yeung — SPP (2)

Response and Bias) can be clarified and brought in
line with this proposed standard, it should be stand-
alone.

Response: The Resources Subcommittee Frequency Task Force agrees with this comment.

NCPA (4)
Les Pereira

v

A new SAR will be more prescriptive, however there is
also need for other related sections in NERC
Operating Policy and Planning that need to be
modified — see other comments below.

Response: The Resources Subcommittee Frequency Task Force agrees with this comment.

IESO (2)
Pete Henderson

v

If the existing Frequency Response and Bias Standard
Version 0 (Bal-003-0) can not be clarified and brought
in line with this proposed standard, it should be
standalone.

Response: The Resources Subcommittee Frequency Task Force agrees with this comment.

MAAC Staff (2)

Al DiCaprio — MAAC (2)
Joe Willson — MAAC (2)
Mark Kuras — MAAC (2)

v

Manitoba Hydro (1, 3, 5, 6)
Gerald Rheault

We Energies (3, 4, 5)
Howard Rulf

Calpine (6)
James Stanton

TVA (1)

Kathie Davis
Larry Akens
Mitch Needham
Chuck Feagans
Ed Forsythe

FRCC (2)

Linda Campbell

Ron Donahey — TEC (1)
Mark Bennett — GRU (3)

Page 23 of 42




Frequency Response SAR — Comment Report

Commenter

Yes

No

Comment

Steve Wallace — SEC (5)
S. McElhaney — FMPA (5)
Ted Hobson — JEA (1)

New York ISO (2)
Mike Calimano

New York State Reliability
Council (2)

Theodore Pappas

TXU Electric Delivery (1)
Travis Besier or Ellis Rankin

NPCC CP9, Reliability
Standards Working Group

Guy V. Zito — NPCC (2)
Ralph Rufrano — NYPA (1)
K. Goodman — ISONE (2)
Al Adamson — NYSRC (2)
Bob Pelligrini — Ul (1)

D. Kiguel — Hydro One (1)
P. Lebro — Nat'l Grid (1)
R. Champagne — TE (1)
B. Hogue — NPCC (2)

K. Khan - IESO (2)

M. Potishnak — ISONE (2)
G. Campoli — NYISO (2)

Progress Energy — Carolinas
(1,3,5,6)

Phil Creech

The reliability requirements provided in the proposed
standard would be better addressed by a
comprehensive review that considers the adequacy of
the existing reliability standards (i.e., 300 - Balance
Resources and Demand)

Response: Frequency Response was consciously left out of the Balance Resources and Demand
(BR&D) standard. We agree that the Frequency Response standard should complement the BR&D

standard and believe it does.

Energy Mark, Inc. (8)
Howard lllian

v

Frequency Response is closely related to the
Frequency Bias used in the Balancing Resources and
Demand Standard and therefore this standard should
be included as an addition to that standard. If it is not
included in the BRD Standard, a separate standard
would require coordination between the two standards.
This would make the process of updating the
standards more complex.

Response: The Resources Subcommittee Frequency Task Force acknowledges that if the frequency
response requirements and measures were to be included in another standard that the Balance
Resources and Demand standards would be the most likely standard(s). The Resources
Subcommittee Frequency Task Force is working with the Balance Resources and Demand standard
drafting team to ensure that the efforts of both teams are coordinated.
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Commenter Yes | No Comment
Alliant Energy (1) v Version 0 of BAL-003-0, Frequency Response and
Kenneth A. Goldsmith Bias; or its successor.

Response: The Balance Resources and Demand standard drafting team has a successor version of
Frequency Bias posted for review. The Resources Subcommittee Frequency Task Force is working
with the Balance Resources and Demand standard drafting team to ensure that the efforts of both
teams are coordinated.

MRO (2) v Version 0 (BAL-003-0 — Frequency Response and

Larry Larson — OTTP Bias) or its successor is a logical place. Depending on

Al Boesch — NPPD the outcome of the V_l Balance Resource and Demand
standard, it could reside there.

Terry Bilke — MISO

R. Coish - MH

Dennis Florom — LES

K. Goldsmith — Alliant

Todd Gosnell - OPPD

W. Guttormson — SaskPwr
Jim Maenner — WPS

Tom Mielnik — MidAmerican
Darrick Moe — WAPA

Joe Knight — MRO

Response: : The Balance Resources and Demand standard drafting team has a successor version of
Frequency Bias posted for review. The Resources Subcommittee Frequency Task Force is working
with the Balance Resources and Demand standard drafting team to ensure that the efforts of both
teams are coordinated.

Southern Company v The Frequency Response Standard could be included

Transmission, Operations, as part of the Balance Resources and Demand

Planning and EMS Divisions Standard.

1)

Marc Butts Comments

Steve Corbin Since both the Frequency Response Standard and the

Jim Viikinsalo Balance Resources and Demand Standard address

Jim Griffith frequency, they obviously must work together closely.

Doug McLaughlin If they are crafted, as originally intended by the
Frequency Taskforce, to utilize the same CPS

Monroe Landrum database, there may be savings in administrative
overhead in putting them both in the same standard.

Response: The intent is for the Frequency Response Standard to complement the Balance
Resources and Demand standards. The Resources Subcommittee Frequency Task Force is working
with the Balance Resources and Demand standard drafting team to ensure that the efforts of both
teams are coordinated. The ‘new’ Balance Resources and Demand standards are close to completion
and cover related but different topics from those in the proposed Frequency Response SAR. There
doesn’t seem to be any benefit in stalling the implementation of the new Balance Resources and
Demand standards while the technical details of the new Frequency Response standard are
developed, tested and then implemented.

ATC (1) v 11.B.S1M5, Test results of speed/load governor
Peter Burke controls.
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Commenter Yes | No Comment

Comments

It may be appropriate to include this standard in the
Phase Ill/IV standards that address speed/load
governor controls (11.B.S1M5, Test results of
speed/load governor controls). The three following
customer demand related standards would be helpful
in defining load response to frequency excursions:

II.LE.S1.M1, Plans for the evaluation and reporting of
voltage & Frequency characteristics of customer
demands.

IIE.S1.M2 Documentation or requirements for
determining dynamic characteristics of customer
demands.

II.LE.S1.M3, Customer (dynamic) demand data.

Response: The drafting team will follow the development of the Phase IlI/IV planning standards under
development (MOD-13 and MOD-27) that deal with governors and frequency response to be sure there
are no conflicts. The Resources Subcommittee Frequency Task Force believes that a Frequency
Response standard could simplify what is proposed in the planning standards if it allowed an on-line
calculation of generator response.

NERC Frequency Task Force v The Frequency Response Standard could be included
Raymond L. Vice, Chairman as part of the Balance Resources and Demand
Standard.
Comments

Since both the Frequency Response Standard and the
Balance Resources and Demand Standard address
frequency, they obviously must work together closely.
If they are crafted, as originally intended by the
Frequency Taskforce, to utilize the same CPS
database, there may be savings in administrative
overhead in putting them both in the same standard.

Response: The Resources Subcommittee Frequency Task Force’s intent is for the Frequency
Response Standard to complement the Balance Resources and Demand standards. The ‘new’
Balance Resources and Demand standards are close to completion and cover related but different
topics from those in the proposed Frequency Response SAR. There doesn’t seem to be any benefit in
stalling the implementation of the new Balance Resources and Demand standards while the technical
details of the new Frequency Response standard are developed, tested and then implemented.

SPP Operating Reliability v We would recommend that this standard be

Working Group incorporated into the Balance Resource and Demand

Robert Rhodes —SPP (2) Standard (Standard 300) or the Version 0 BAL
Standard.

Ron Ciesiel — SPP (2)

Bob Cochran — SPS (1)
Mike Gammon — KCPL (1)
Steve Hillman — WPEK (1)
Allen Klassen — Westar (1)
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Commenter Yes | No Comment

Bill Nolte — SECI (1)
Mike Stafford — GRDA (1)

Response: The Resources Subcommittee Frequency Task Force’s intent is for the Frequency
Response Standard to complement the Balance Resources and Demand standards. The ‘new’
Balance Resources and Demand standards are close to completion and cover related but different
topics from those in the proposed Frequency Response SAR. There doesn’t seem to be any benefit in
stalling the implementation of the new Balance Resources and Demand standards while the technical
details of the new Frequency Response standard are developed, tested and then implemented.

Southern Co. Generation (6) v The Frequency Response Standard could be included
Roman Carter as part of the Balance Resources and Demand
Standard.
Tony Reed
Joel Dison
Comments

Lucius Burris

Lioyd Barnes Since both the Frequency Response Standard and the

Balance Resources and Demand Standard address

Clifford Shepard frequency, they obviously must work together closely.
Terry Crawley If they are crafted, as originally intended by the
Roger Green Frequency Taskforce, to utilize the same CPS

database, there may be savings in administrative

Tom Higgins overhead in putting them both in the same standard.

Response: The Resources Subcommittee Frequency Task Force’s intent is for the Frequency
Response Standard to complement the Balance Resources and Demand standards. The ‘new’
Balance Resources and Demand standards are close to completion and cover related but different
topics from those in the proposed Frequency Response SAR. There doesn’t seem to be any benefit in
stalling the implementation of the new Balance Resources and Demand standards while the technical
details of the new Frequency Response standard are developed, tested and then implemented.

MISO v It's not a major issue. It appears it should be include
Terry Bilke in the Version 0 (BAL-003-0 — Frequency Response
and Bias).

Response: The Resources Subcommittee Frequency Task Force’s intent is for the Frequency
Response Standard to complement the Balance Resources and Demand standards. The ‘new’
Balance Resources and Demand standards are close to completion and cover related but different
topics from those in the proposed Frequency Response SAR. There doesn’t seem to be any benefit in
stalling the implementation of the new Balance Resources and Demand standards while the technical
details of the new Frequency Response standard are developed, tested and then implemented.

Dick Schulz No comment.

Chair, IEEE Task Force on
Large Interconnected Power
System Response to
Generation Governing

TXU Energy Delivery No opinion.
Roy Boyer
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4. Do you have any additional comments regarding the SAR that you believe should be

addressed?
Commenter Yes | No Comment
MAAC Staff (2) v The SAR requestor has not provided any indication of a reliability
Al DiCaprio — MAAC (2) problem. Decreasing frequency response is in and of itself not a

reliability problem - more evidence is required as to the

Joe Willson — MAAC (2) magnitude of the threat.

Mark Kuras — MAAC (2)

Any standard that is proposed, regarding frequency response,
should consider both generator and load response. If Load
response does provide a significant portion of the frequency
response (as some people contend) then that resource must be
considered in the proposal. In short the standard must make
clear whether it is for interconnection response or for balancing
area response or for individual generator response and individual
load response.

Response: Most commenters indicated that they feel that there is a reliability-related need for a standard
to address Frequency Response.

The standard is not intended to establish a large set of arbitrary requirements, but will establish the
framework to collect the information to make informed engineering decisions. Additional detail has been
added to the SAR’s Purpose/Industry Need and the Detailed Description. The revised SAR does not
specifically consider load response but does state that the proposed standard will include requirements
for the Interconnection response, for the installation of governors and for BAs to operate their automatic
generation control function on tie-line frequency bias and for BAs to respond to requests for information
on frequency response. The revised SAR does not include requirements for generators to provide
response and does not address load response.

BPA v Frequency response requirements are likely different for each of
Bart McManus the three interconnected regions and a generalized approach will

. likely not meet WECC needs. The danger here is that a NERC-
Brian Tuck : . .

wide approach may not be compatible with the needs of a

James Randall regional approach. Standards are currently being developed
Francis Halpin within WECC to address the frequency response concerns of
Bill Mittlestat this interconnection. We feel that if the Eastern Interconnection

needs a Frequency Response Standard, they should utilize the
NERC Frequency Response Standard Whitepaper to draft an
Eastern Interconnection-specific Frequency Response Standard.

James Murphy

Response: The Resources Subcommittee Frequency Task Force agrees that frequency response is
primarily an Interconnection issue and the proposed standard accommodates Interconnection differences
both in amounts of response and methodology in calculating response. As noted in and earlier response,
we would expect some general technical and engineering principles that should be met in order to
calculate and evaluate the amount and distribution of frequency response. Additional SAR Detailed
Description details have been added.

The drafting team believes that stakeholders would prefer the assurance of knowing that NERC is
providing oversight to ensure that all Interconnections have a technically sound basis for the development
of respective frequency response requirements.

Manitoba Hydro (1, 3, 5, v Below are a few general comments on the SAR:
6) There is general agreement with the statement “reliance on load
Gerald Rheault as the sole support to arrest the frequency can lead to a decline

in the reliability of the grid” in paragraph 3, page 4 of the white
paper. However enough information is not provided to
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Commenter

Yes

No

Comment

substantiate statements earlier in the paragraph such as, “the
turn around in frequency from points C to B attributable to unit
governor response has markedly declined and at times is non-
existent in the eastern interconnection” and “the line from points
C to D is shifting down and becoming horizontal”.

In areas where governor response is limited it may be necessary
to explore the necessity of earmarking “high-set” blocks of load ,
as is practiced in ERCOT, to act as a supplementary to governor
response. Although it is anticipated that this approach would
probably be much more difficult and challenging to co-ordinate in
larger areas.

There should be careful thought put into the
system/interconnection performance targets for frequency
response. Perhaps the bar should be higher than preventing
UFLS for credible generation loss events, i.e., provide a margin
above this level. At the same time the standard should not
impose unreasonable costs on entities to demonstrate
compliance. The performance target should address both total
interconnection response and also area or system response
(potential islanding) and be very clear how generator operators
(or load) obligations are allocated to achieve the performance
targets.

NERC should investigate a process to monitor interconnection
frequency response to be able to measure performance.

Response: As envisioned, the standard will accommodate special needs of each Interconnection. It will
not preclude load from being part of the solution.

While not part of the standard, the Resources Subcommittee is pursuing the addition of functionality in the
“NERC ACE-Frequency monitoring application” that will identify generator trips and automate the
calculation of Interconnection frequency response. Evidence to date indicates that frequency response
declines significantly during light load periods, even though the exact mechanism for this is not well
defined. Most of the major frequency excursions experienced in the Eastern Interconnection have
occurred during the shoulder period of the year during either the early morning or late evening periods.

NPCC CP9, Reliability
Standards Working
Group

Guy V. Zito — NPCC (2)
Ralph Rufrano — NYPA
1)

K. Goodman — ISONE (2)
Al Adamson — NYSRC
(2)

Bob Pelligrini — Ul (1)
D. Kiguel — Hydro One
1)

P. Lebro — Nat'l Grid (1)
R. Champagne — TE (1)
B. Hogue — NPCC (2)
K. Khan - IESO (2)

M. Potishnak — ISONE

v

CHANGE

This SAR is proposed to develop a standard to measure sub-
minute responses to changes in frequency and to set minimum
acceptable responses to system these events.

TO
This SAR is proposed to develop a standard to measure sub-

minute responses to changes in frequency and to set minimum
acceptable responses to these system events.
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Commenter Yes | No Comment

2)
G. Campoli — NYISO (2)

Response: The SAR has been revised and no longer includes this phrase.

Energy Mark, Inc. (8) v NERC has the responsibility of maintaining reliability on the
Howard Illian North American Interconnections. NERC cannot perform that
function effectively if it waits for reliability problems to become
apparent in system operations before it takes actions to address
those problems. NERC must be a forward looking organization
that anticipates future reliability problems and takes actions to
resolve those problems before they affect interconnection
reliability.

Response: The Resources Subcommittee Frequency Task Force agrees with the comments and has
made substantial changes to the SAR’s Purpose/Industry Needs and the Detailed Description reflecting
the industry comments.

Calpine (6) v Given the language in the accompanying White Paper: The
James Stanton standard should not preclude market solutions (e.g. allow
purchasing of response as long as deliverability and restoration
criteria can be met).There must be a means for sale/purchase of
frequency response as for any other quantity. — | believe this
Standard should be developed in conjunction with NAESB. The
definition, attributes and procurement metrics of the frequency
response product will be a critical component of this Standard.
Some guidance in defining and developing this service to the
bulk interconnected system can be found in the NERC IOS
Reference Document. The Standard should build on this
previous 10S work.

Response: The Resources Subcommittee Frequency Task Force intent for this proposed standard does
not preclude market solutions. Language in the original SAR that referenced markets has been removed
and is not in the revised SAR.

We hope that the previous I0S work and the related MOD standards will provide balancing authorities a
means to obtain frequency response where needed. It is quite possible that NAESB will pick up where
the 10S left off.

MAAC (2) v It appears Frequency Response is an accepted term used for
John Horakh this requirement, and therefore might be difficult to change.
However, Frequency Response is not a very good description of
the requirement. A term such as Transient Generator and Load
Response would be more descriptive.

Response: Transient Generator and Load Response probably is a more descriptive than Frequency
Response. Note that the focus of the proposed standard would be on generator response, not on load
response. . The Resources Subcommittee Frequency Task Force agrees that changing the name from
Frequency Response would likely encounter resistance.

ISO/RTO Standards v We appreciate the opportunity to comment and believe there is a

Review Committee (2) need for such a standard.

K. Tammar — NYISO (2)

D. McMaster — AESO (2) It needs to be recognized that there are two objectives for

Ed Riley — CAISO (2) governor response, namely, to provide response on an

Sam Jones — ERCOT (2) interconnection wide basis to maintain an acceptable frequency
and secondly to control frequency in island situations. The

P. Henderson — IESO (2) former may allow for averaging over an area of the response
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Commenter

Yes

No

Comment

P. Brandien — ISO-NE (2)
B. Phillips — MISO (2)

B. Balmat — PIM (2)

C. Yeung — SPP (2)

requirement but the latter may limit the extent of averaging.

Published studies show frequency response is declining when it
should be increasing with load. The main concerns with this
decreasing performance are:

There may be areas unable to withstand severe disturbances.

Following a grid separation or collapse, control areas may be
unable to fulfill their blackstart and restoration responsibilities,
thereby becoming a burden to neighbors.

Because engineering models use theoretical frequency
response, they are likely over optimistic and may misstate grid
stability limits.

This standard would allow the industry to determine whether the
decline is local or global.

Rather than implementing a complicated infrastructure or
process, we would suggest that NERC automate the calculation
of frequency response by either:

Asking BAs to save their CPS-source data in a common
format so a common tool can be used (MAPP BAs and some
others use a common tool that can calculate frequency
response with CPS-source data).

Embed the calculation in the NERC ACE-monitoring
application.

Refer to our earlier comments the structure of the standard
(where lower amounts of BA response trigger an internal
assessment rather than automatic assignment of non-
compliance). BAs (and ultimately generators) would only be
initially non-compliant if their response was low AND the BA
failed to perform a reliability assessment in conjunction with its
TOP. Non compliance should be assessed if the BA does not
alleviate the deficiency within a reasonable timeframe. This
default assessment would be at the BA level, but could be on an
area basis (likely islanding area or where a TSP has
responsibility for frequency responsive and black start ancillary
services).

The standard should employ a methodology that not only
captures initial response (first few seconds after the event) but
also the sustained response until AGC action takes over

Each Interconnection should have the ability to add and further
define the standard to meet its needs.
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Commenter

Yes

No

Comment

Providing visibility on where and when performance is
substandard will likely initiate sufficient action to arrest the
decline in performance. Minimum performance standards could
be implemented after the industry has identified what is
reasonably achievable and technically justified.

Response: The Resources Subcommittee Frequency Task Force agrees with these comments as a
whole. A envisioned, the standard will measure response for perhaps a minute to ensure response is not
withdrawn immediately after it is provided.

The proposed standard would not mandate a given amount of response, but would requires an analysis if
response were measurably below the norm. The proposed standard would accommodate the
simplification ideas you propose, and in fact, if data is saved in a common format, the Resources
Subcommittee has a tool that could calculate the BA's performance to the standard.

The drafting team agrees that performance requirements must be validated by the industry. As you
suggested, a long field test may be needed before justifiable minimum performance standards can be

identified.

MRO (2)

Larry Larson — OTTP
Al Boesch — NPPD
Terry Bilke — MISO

R. Coish — MH

Dennis Florom — LES
K. Goldsmith — Alliant
Todd Gosnell - OPPD

W. Guttormson —
SaskPwr

Jim Maenner — WPS

Tom Mielnik —
MidAmerican

Darrick Moe — WAPA
Joe Knight - MRO

v

We appreciate the opportunity to comment and believe there is a
need for such a standard. Published studies show frequency
response is declining when it should be increasing with load.

Because there is no process in place to track BA or
Interconnection response, we don’t know whether the decline is
local or global. Primary concerns with this decreasing
performance in primary control:

1. There may be areas unable to withstand severe
disturbances.

2. Following a grid separation or collapse, control areas may
be unable to fulfill their blackstart and restoration
responsibilities, thereby becoming a burden to neighbors.

3. Because engineering models use theoretical frequency
response, they are likely overoptimistic and may misstate
grid stability limits.

Rather than putting in a complicated infrastructure or process,
we would suggest that NERC automate the calculation of
frequency response by either:

e Asking BAs to save their CPS-source data in a common
format so a common tool can be used (MAPP BAs and some
others use a common tool that can calculate frequency
response with CPS-source data).

¢ Embed the calculation in the NERC ACE-monitoring
application.

The standard will need to acknowledge the large variability in
individual responses at each BA due to coincident load changes
and amount and mix of generation. In addition, smaller
Interconnections likely need greater response.

Refer to our earlier comments the structure of the standard
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Commenter Yes | No Comment

(where lower amounts of response trigger an internal
assessment rather than assessment non-compliance). BAs (and
ultimately generators) would only be initially non-compliant if
their response was low AND they failed to perform the reliability
assessment.

Providing visibility on where and when performance is
substandard will likely initiate sufficient action to arrest the
decline in performance. Minimum performance standards could
be implemented after the industry has identified what is
reasonably achievable and technically justified.

The standard should not preclude market solutions to providing
frequency response, but such arrangements would need to be
looked at closely to be sure they fulfill reliability needs.

Response: The Resources Subcommittee Frequency Task Force agrees with these comments as a
whole. As envisioned, the proposed standard would not mandate a given amount of response, but would
require an analysis if response were measurably below the norm. The proposed standard would
accommodate the simplification ideas you propose, and in fact, if data is saved in a common format, the
Resources Subcommittee has a tool that could calculate the BA’s performance to the standard.

The Resources Subcommittee Frequency Task Force acknowledges the variability inherent in measuring
frequency response. The standard will require capturing sufficient samples to make an objective
measurement. The proposed standard does not preclude market solutions.

The new requirements may need to be field tested for a long duration before compliance with the
requirements is mandatory. As envisioned, the standard does not mandate a specific amount of
response, but requires analysis if response is markedly below the norm. Analysis may identify the need
for corrective measures and the standard will accommodate the necessary time to make corrections.

The references to market solutions that were contained in the original SAR have been removed. NAESB
may choose to develop associated business practices.

NCPA (4) v Two statements are made in the SAR:

Les Pereira 1. The purpose of the proposed SAR is to ensure that
frequency of the Interconnection remains above
underfrequency load shedding setpoints during the
transient period following the sudden loss of generation
on the Interconnection.

2. Furthermore, it is stated that “ In regard to frequency
response, one shortcoming of the recommendations in
policy today is that there is no guidance regarding how
much governor response (in MW) is required at the 5%
droop rate.”

The first is a calculated number and depends not only on the
amount of generation tripped, but also the total generation in the
Whole Interconnection at the time of trip. Obviously two very
different answers will be obtained : one with the Interconnection
intact (normal operation) and the second when islanded. Both
affect reliability.

The second issue has been thoroughly investigated in the
WECC and a new Thermal Governor modeling approach has
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Commenter

Yes

No

Comment

been implemented in the WECC after system tests, an
exhaustive modeling validation effort and obtaining data from the
generator owners. This has been documented in two IEEE
Transaction papers described below. These papers present the
development of a new turbine-governor modeling approach in
WECC that correctly represents thermal units that have
demonstrated unresponsive characteristics such as “base
loaded” units operated with limiters, or partially responsive units
with MW-load-controllers. The May 18"M 2001 system trip test for
1250 MW performed with all AGCs off indicated that only about
40% of the governors effectively responded in the real system. If
all the governors were responsive the calculated generation
pickup for governors with a 5% droop for a 0.1 Hz frequency
deviation would be 3185 MW instead of 1250 MW. The new
modeling approach has been extensively validated against
recordings from three WECC system tests and several large
disturbances, and has been approved for use in all operation and
planning studies in the WECC. The second paper describes the
steps being taken to obtain validated data for the new governor
models.

The work done by WECC indicate clearly that we do not get the
required 5% droop from all units as required by NERC. The
modeling approach taken was to model the governors in
planning and operating studies exactly as they are being actually
operated. Enforcement/compliance of the 5% droop is a
separate issue and must be addressed by operating policies.

Obviously, the SAR touches upon only part of the problem, but it
is a good start and should be expanded. It also needs to be
cross-referenced with other areas such as the 5% droop
requirement, an effective spinning reserves policy that actually
works (see the papers), and the effect on ‘governor’ powerflow
and voltage stability analysis as a result of “unresponsive”
governors.

The white paper referred by the SAR only touches upon the
WECC effort and seems to miss the whole point of the modeling
and validation work by the Governor Modeling Task Force in
WECC - and what we have achieved in WECC to address
realistic modeling of unresponsive governors in the real system.

1. "A New Thermal Governor Modeling Approach in the
WECC"

by L. Pereira, J. Undrill, D. Kosterev, D. Davies, S.
Patterson, IEEE Trans. Power Systems, vol. 18,
Issue.2, pp. 819-829, May 2003. (IEEE 2004 prize
paper). Presented at Toronto IEEE PES, July 2003.

2. “New Thermal Governor Model Selection and
Validation in the WECC” by Les Pereira, Dmitry
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Kosterev, Donald Davies, and Shawn Patterson - IEEE
TPWRS - Vol.19, No.1, pp 517-523, February 2004.
Presented at Denver IEEE PES, July 2004.

Response: The Resources Subcommittee Frequency Task Force appreciates the significant work that
has been done in this area by the WECC and has referenced some of this research in the Whitepaper.
We believe the Planning Standards under development (MOD-13 and MOD-27) deal with the detailed
governor issues that you have outlined.

The Resources Subcommittee Frequency Task Force appreciates the importance of the modeling effort
you mention. This standard is not intended to address the modeling issues, but provides the framework
and data needed to support the modeling.

The SAR was modified to include basic governor requirements.

FRCC (2) v At this time the FRCC has the highest frequency settings for load
Linda Campbell shedding in the Eastern Interconnection (southern part of the

Region). Being a peninsula and out of necessity, the Region has
Ron Donahey —TEC (1) developed a well coordinated, under-frequency program for

Mark Bennett — GRU (3) extreme frequency excursions. Ambiguity of the requirements,
Steve Wallace — SEC (5) uncertainty of measurement and the lack of benefit to the Region
S. McElhaney — FMPA require that th_e FRCC to oppose this Standard Authorization

(5) Request at this time.

Ted Hobson — JEA (1)

Response: The interconnection measure of response is intended as a benchmark and as a validation of
BAs’ reported performance.

Southern Company v We believe that the industry will be exposing the interconnected
Transmission, electrical systems of North America to a significant degree of
Operations, Planning and reliability risk if a Frequency Response Standard similar to the
EMS Divisions (1) one proposed by this SAR is not adopted. This risk can be
Marc Butts mitigated somewhat by the turbine governor requirements of

Standard MOD-014-1 from the Phase Ill/IV Standards SAR, if

Steve Corbin passed. However, the risk can be managed properly (and in the

Jim Viikinsalo most economical manner) only on an interconnection/balancing
Jim Griffith authority basis, not on an individual generator basis as required
Doug McLaughlin by Standard MOD-014-1.

Monroe Landrum
What is important is that the interconnections maintain sufficient
frequency responsive resources to ensure the stability of
interconnection frequency under first contingency conditions.
The Frequency Response Standard, as proposed, sets
requirements for the management and deployment of frequency
responsive resources that achieve this goal without unduly
interfering with the on going operation of the interconnection.
We strongly urge the industry to support this SAR.

Response: The Resources Subcommittee Frequency Task Force agrees with these comments.

New York ISO (2) v We appreciate the opportunity to comment and believe there is a
Mike Calimano need for such a standard. Published studies show frequency
response is declining when it should be increasing with load.
The main concerns with this decreasing performance are:
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There may be areas unable to withstand severe disturbances.

Following a grid separation or collapse, control areas may be
unable to fulfill their blackstart and restoration responsibilities,
thereby becoming a burden to neighbors.

Because engineering models use theoretical frequency
response, they are likely overoptimistic and may misstate grid
stability limits.

This standard would allow the industry to determine whether the
decline is local or global.

Rather than implementing a complicated infrastructure or
process, we would suggest that NERC automate the calculation
of frequency response by either:

Asking BAs to save their CPS-source data in a common
format so a common tool can be used (MAPP BAs and some
others use a common tool that can calculate frequency
response with CPS-source data).

Embed the calculation in the NERC ACE-monitoring
application.

Refer to our earlier comments the structure of the standard
(where lower amounts of BA response trigger an internal
assessment rather than automatic assignment of non-
compliance). BAs (and ultimately generators) would only be
initially non-compliant if their response was low AND the BA
failed to perform a reliability assessment in conjunction with its
TOP. This default assessment would be at the BA level, but
could be on an area basis (likely islanding area or where a TSP
has responsibility for frequency responsive and black start
ancillary services).

The standard should employ a methodology that not only
captures initial response (first few seconds after the event) but
also the sustained response until AGC action takes over

Each Interconnection should have the ability to add and further
define the standard to meet its needs.

Providing visibility on where and when performance is
substandard will likely initiate sufficient action to arrest the
decline in performance. Minimum performance standards could
be implemented after the industry has identified what is
reasonably achievable and technically justified.
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CHANGE

This SAR is proposed to develop a standard to measure sub-
minute responses to changes in frequency and to set minimum
acceptable responses to system these events.

TO

This SAR is proposed to develop a standard to measure sub-
minute responses to changes in frequency and to set minimum
acceptable responses to these system events.

Response: The Resources Subcommittee Frequency Task Force agrees with these comments as a
whole. The proposed standard does not mandate a given amount of response, but requires an analysis
if response is measurably below the norm. The proposed standard accommodates the simplification
ideas you propose, and in fact, if data is saved in a common format, the Resources Subcommittee has a
tool that will calculate the BA’s performance to the standard. The Resources Subcommittee Frequency
Task Force has added to the Detailed Description requirements that all balancing authorities shall operate
their AGC function on tie-line frequency bias and that all balancing authorities shall perform frequency
response characteristics surveys when called for by NERC. The Resources Subcommittee Frequency
Task Force agrees with the sub-minute responses comment and has made the change.

The new requirements may need to be field tested for a long duration before compliance with the
requirements is mandatory. A long field test with extensive data collection may be needed before
justifiable minimum performance standards can be identified.

The references to market solutions that were contained in the original SAR have been removed. NAESB
may choose to develop associated business practices.

As envisioned, the standard will measure the response for up to 60 seconds to ensure initial response is
not withdrawn. The standard will also provide interconnection flexibility.

The phrase noted (starting with , ‘This SAR. . . ") was removed from the revised SAR.

IESO (2) v We appreciate the opportunity to comment and believe there is a
Pete Henderson need for such a standard.

It needs to be recognized that there are two objectives for
governor response, namely, to provide response on an
interconnection wide basis to maintain an acceptable frequency
and secondly to control frequency in island situations. The
former may allow for averaging over an area of the response
requirement but the latter may limit the extent of averaging.

Published studies show frequency response is declining when it
should be increasing with load. The main concerns with this
decreasing performance are:

There may be areas unable to withstand severe disturbances.

Following a grid separation or collapse, control areas may be
unable to fulfill their blackstart and restoration responsibilities,
thereby becoming a burden to neighbors.

Because engineering models use theoretical frequency
response, they are likely over optimistic and may misstate grid
stability limits.
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This standard would allow the industry to determine whether the
decline is local or global.

Rather than implementing a complicated infrastructure or
process, we would suggest that NERC automate the calculation
of frequency response by either:

Asking BAs to save their CPS-source data in a common
format so a common tool can be used (MAPP BAs and some
others use a common tool that can calculate frequency
response with CPS-source data).

Embed the calculation in the NERC ACE-monitoring
application.

The standard should employ a methodology that not only
captures initial response (first few seconds after the event) but
also the sustained response until AGC action takes over

Providing visibility on where and when performance is
substandard will likely initiate sufficient action to arrest the
decline in performance. Minimum performance standards could
be implemented after the industry has identified what is
reasonably achievable and technically justified.

Response: The Resources Subcommittee Frequency Task Force agrees with these comments. We
agree that smaller areas need greater response, and this concept will be applied in establishing the initial
target responses for the interconnections (the historic response will bear this out). Under the ERO,
interconnections can also establish stricter targets.

The new requirements may need to be field tested for a long duration before compliance with the
requirements is mandatory. A long field test with extensive data collection may be needed before
justifiable minimum performance standards can be identified.

As envisioned, the standard will measure the response for up to 60 seconds to ensure initial response is
not withdrawn.

The references to market solutions that were contained in the original SAR have been removed. NAESB
may choose to develop associated business practices.

NERC Frequency Task v | personally believe that the industry will be exposing the

Force interconnected electrical systems of North America to a
Raymond L. Vice, significant degree of reliability risk if a Frequency Response
Chairman Standard similar to the one proposed by this SAR is not adopted.

This risk can be mitigated somewhat by the turbine governor
requirements of Standard MOD-014-1 from the Phase III/IV
Standards SAR, if passed. However, the risk can be managed
properly (and in the most economical manner) only on an
interconnection/balancing authority basis, not on an individual
generator basis as required by Standard MOD-014-1.

What is important is that the interconnections maintain sufficient
frequency responsive resources to ensure the stability of
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Commenter

Yes

No

Comment

interconnection frequency under first contingency conditions.
The Frequency Response Standard, as proposed, sets
requirements for the management and deployment of frequency
responsive resources that achieve this goal without unduly
interfering with the on going operation of the interconnection. |
strongly urge the industry to support this SAR.

Response: The Resources Subc

ommittee Frequency Task Force agrees with these comments.

Dick Schulz

Chair, IEEE Task Force

on Large Interconnected
Power System Response
to Generation Governing

First, | make these comments based on work that I've done
principally at American Electric Power Service Corp, before my
retirement from there in November 2000, and as founding Chair
of the IEEE Task Force on Large Interconnected Power System
Response to Generation Governing. These comments are
entirely mine, and reflect no views of either body.

Second. It appears that the final standard will differ from any
single person's opinions. Thus the specific comments below
may not prevail.

Specific Comment 1:

The comment on page 4 of the SAR, "The standard should not
preclude market solutions (e.g. allow purchasing of response as
long as deliverability and restoration criteria can be met).There
must be a means for sale/purchase of frequency response as for
any other quantity." is workable only in near-normal operating
conditions. But it will fail miserably when there is any islanding
condition. An analogy:

Several skydivers agree that reserve parachutes are
a very good idea, but don't want to invest in 1
reserve each. So they agree that they'll buy one to
share among them, so each will be saved by that
spare. This means that they will hold hands
until they pull their ripcords.

Sounded good, until they tried it, and the first guy to
pull his cord came

unhitched, had a failed main 'chute, and the spare
was on someone else.

Specific Comment 2:

The comment on page 4 of the SAR, "The measurement
selected must be accurate and, to the extent practical, easy to
implement." may be met in the Eastern Interconnection by the
underway DOE "Eastern Interconnection Phasor Project ' and by
the similar WECC measurement systems, commonly called
"WAMS". Les Peieira's paper, cited in the White Paper, used the
WAMS measurements.

Response: The Resources Subcommittee Frequency Task Force appreciates the comments. The
proposed standard does not preclude market solutions. The SAR’s intent is to define the proposed
standard’s scope, the actual detail that you recommend will be developed during the standard drafting
phase. The phasor projects in both the Eastern and Western Interconnections may indeed be a source of
accurate and time stamped frequency data for this standard’s application.
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Commenter Yes | No Comment
Southern Co. Generation | v/ It is believed that the industry will be exposing the interconnected
(6) electrical systems of North America to a significant degree of
Roman Carter reliability risk if a Frequency Response Standard similar to the
Tony Reed one proposed by this SAR is not adopted. This ri_sk can be
Joel Dison mitigated somewhat by the turbine governor requirements of

Lucius Burris
Lloyd Barnes
Clifford Shepard
Terry Crawley
Roger Green
Tom Higgins

Standard MOD-014-1 from the Phase Ill/IV Standards SAR, if
passed. However, the risk can be managed properly (and in the
most economical manner) on an interconnection/Balancing
Authority basis, not on an individual generator basis as required
by Standard MOD-014-1.

The governor response in MW for generators is not just
dependent on the governor droop and dead-band settings, but
on the design of the plant control system (sliding pressure boiler,
nuclear pressurized water reactor, etc.). For example, nuclear
plant operators must control reactivity changes in the core and
generally cannot allow external controls to increase or decrease
power levels on demand. This standard should take such factors
into account and address frequency & MW response at the
Balancing Authority level, not at the individual generator level.

What is important is that the interconnections maintain sufficient
frequency responsive resources to ensure the stability of
interconnection frequency under first contingency conditions.
The Frequency Response Standard, as proposed, sets
requirements for the management and deployment of frequency
responsive resources that achieve this goal without unduly
interfering with the on going operation of the interconnection.
We support this SAR.

Response: The Resources Subcommittee Frequency Task Force appreciates and supports your
comments. As envisioned, the standard will measure response at the Interconnection and Balancing
Authority level. Only when a Balancing Authority’s response measurably below the norm is additional

analysis involved.

MISO
Terry Bilke

v

Thanks for the opportunity to comment. | hope the SAC puts all
comments in perspective. We are in a period where the industry
is reluctant to adopt new standards that generate extra work and
compliance exposure. The reliability of the Interconnections can
benefit with minimal impact to most BAs with a light-handed
standard.

Rather than implementing a complicated process, why not
embed most of the effort in the NERC ACE-monitoring
application? Only those BAs with unusually low response would
need to drill down and do an internal assessment to determine
their ability to withstand disturbances and whether they have
responsive resources for blackstart.

Knowing where and when performance is substandard will likely
arrest the decline in performance. Minimum performance
standards could be implemented once the industry has identified
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Commenter Yes | No Comment

what is reasonably achievable and technically justified.

Response: The Resources Subcommittee Frequency Task Force agrees with these comments.

New York State v The Standard should define the term “event” in terms of time and
Reliability Council (2) frequency deviation. The frequency deviation the event must fall
Theodore Pappas outside the droop deadband.

Response: Response: The Resources Subcommittee Frequency Task Force agrees that there should
be clear criteria set for identifying events that will be used in calculating frequency response. The SAR
was revised to indicate that the standard will require governors to provide droop characteristics within a
specified range (to be determined during standard drafting). At this point, the Resources Subcommittee
Frequency Task Force recommends each interconnection set a target excursion size that is used for
selection of samples and recommends that the target be at least equal to the traditional 36 mHz
deadband.

CAISO (2) v
Ed Riley

Yuri Makarov
Steve McCoy

TXU Electric Delivery (1) v
Travis Besier or Ellis

Rankin

Progress Energy — v
Carolinas (1, 3, 5, 6)

Phil Creech

TXU Energy Delivery v
Roy Boyer

Robert Blohm v
SPP Operating Reliability v

Working Group

Robert Rhodes —SPP (2)
Ron Ciesiel — SPP (2)
Bob Cochran — SPS (1)
Mike Gammon — KCPL

1)
Steve Hillman — WPEK
1)
Allen Klassen — Westar
1)

Bill Nolte — SECI (1)
Mike Stafford — GRDA
(1)

ATC (1) 4
Peter Burke

Southern Company
Transmission,
Operations, Planning and
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Commenter

Yes

No

Comment

EMS Divisions (1)
Marc Butts

Steve Corbin

Jim Viikinsalo

Jim Griffith

Doug McLaughlin
Monroe Landrum

TVA (1)

Kathie Davis
Larry Akens
Mitch Needham
Chuck Feagans
Ed Forsythe

Alliant Energy (1)
Kenneth A. Goldsmith

We Energies (3, 4, 5)
Howard Rulf
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Background:

The Frequency Response SAR Drafting Team thanks all commenters who submitted comments on the
first draft of the SAR for Frequency Response. This SAR was posted for a 30-day public comment period
from April 4, 2006-May 3, 2006. The SAR DT asked stakeholders to provide feedback on the SAR
through a special SAR Comment Form. There were 16 sets of comments, including comments from more
than 59 different people from more than 41 companies representing 6 of the 9 Industry Segments as
shown in the table on the following pages.

The primary changes to the SAR were made based on comments:
o Clarification on the role of the LSE 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.

In this ‘Consideration of Comments’ document stakeholder comments have been organized so that it is
easier to see the responses associated with each question. All comments received on the SAR can be
viewed in their original format at:

http://www.nerc.com/~filez/standards/Frequency Response.html

If you feel that your comment has been overlooked, please let us know immediately. Our goal is to give
every comment serious consideration in this process! If you feel there has been an error or omission, you
can contact the Vice President and Director of Standards, Gerry Adamski at 609-452-8060 or at
gerry.adamski@nerc.net. In addition, there is a NERC Reliability Standards Appeals Process.

Update:

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 an Interconnection grows. The drafting team posted a whitepaper 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 to be on the order of 2800MW/0.1Hz and still trending downward.

! The appeals process is in the Reliability Standards Process Manual:
http://www.nerc.com/standards/newstandardsprocess.html.
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Figure 2 Updated Eastern Interconnection Frequency Response (NERC Resources Subcommittee)

Based on these observations, at its June, 2006 meeting, the NERC Operating Committee
endorsed developing a frequency response standard that includes the following goals and
objectives:
- Improving Interconnection frequency response event cataloging and benchmarking
- Calculating balancing authority frequency response and requiring balancing
authorities to analyze those cases where the response is significantly below the norm
- Establishing time limits to complete the analyses

January 9, 2007 Page 2 of 34



Consideration of Comments on Second Draft of Frequency Response SAR

- Tabulating non-responsive generators
- Measuring generator response (including those units on line)
- Including regional participation and review

Unfortunately, the stakeholders who responded to the second draft of the proposed SAR offered
a wide range of opinions on what should be in the standard, without a clear consensus. Given
this, the drafting team revised the SAR to only require collection of data needed to model
frequency response in each of the interconnections. Once frequency response has been modeled
and analyzed, the Resources Subcommittee and the industry will be in a better position to
recommend specific frequency response targets for each Interconnection.

This revised SAR was reviewed and supported by the NERC Resources Subcommittee on
December 4, 2006.
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Commenter Organization Industry Segment
112(3|4|5|6|7
Ken Goldsmith ALT X
Baj Agrawal APS X X
Bert Peters APS X
Dave Rudolph BEPC
Bart McManus BPA X X X | X
John Anasis BPA X X X | X
Lynn Aspaas BPA X X X | X
Mike Viles BPA X X X | X
Greg Tillitson CMRC X
Edwin Thompson ConEdison X
Rhett Trease Duke (NERC RS)
Tom Pruitt Duke Energy Carolinas X X X | X
Jeffrey T. Baker Duke Energy Midwest X X | X
Howard lllian Energy Mark, Inc.
Dick Pursley GRE
David Kiguel Hydro One Network X
Anita Lee IESO X
Ron Falsetti IESO (Ontario) X
Kathleen Goodman ISO-New England X
Bill Shemley ISO-New England X
Jim Cyrulewski ITC Transmission X
Dennis Florom LES X
Donald Nelson MA Dept of Energy and Tele. X
Tom Mielnik MEC X
Robert Coish MHEB X
Terry Bilke MISO X
Pete Lebro National Grid X
Sydney Niemeyer NRG Texas LP (NERC RS)
Alden Briggs NBSO
Greg Campoli New York ISO X
James W. Ingleson New York ISO X
Alan Adamson New York State Rel. Council X
Don Badley NWPP (NERC RS)
Brian Hogue NPCC X
Guy Zito NPCC X
Alan Boesch NPPD X
Murale Gopinathan NU X

January 9, 2007
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Commenter Organization Industry Segment
1 3|4|5|6|7
Mark Kuras PIM
Joe Willson PIM
Al DiCaprio PIM
Robert Johnson PSC X
Rich Cornelius RDRC
Wayne Guttormson SaskPower X
Tom Botello SCE X
Jim Busbin Southern Company Services X
Jim Viikinsalo Southern Company Services X
Marc M. Butts Southern Company Services X
Raymond Vice Southern Company Services X
Roman Carter Southern Company Services X
J.T. Wood Southern Company Services X
Wayne Guttormson SPC
John Tolo TEP (NERC RS)
Roger Champagne TransEnergie (Quebec) X
Bruce Sembeck Tri-State Generation and X
Transmission Association, Inc.
Nancy Bellows WACM X
Darrick Moe WAPA

Terry Baker

WECC Reliability Coordination
Subc.

Jim Maenner

WPS

Pam Oreschnick

XEL

January 9, 2007
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Index to Questions, Comments and Responses

1.
2.

Do you agree that comments from the first posting of the SAR were adequately addressed? .......... 7
Do you agree with the list of proposed requirements included in the detailed description of the
VT BT AN i PR TP 12
Do you agree that the proposed standard(s) would be applicable to the Reliability Coordinator,
Balancing Authority, Generator Owner, and Load-serving Entity? .........cccccceeeee i, 22

The current standard on Bias requires a Balancing Authority to carry a minimum bias equal to 1% of
peak load. As an example, in the Eastern Interconnection, this value is double current natural
frequency response. Should the standard provide an incentive, such that a Balancing Authority can
use a bias equal to their natural response, but less than 1% of peak, if the response is above an

o Tolod=T 0] ¢z 1] (I F= 1 (0[] AT UURTPTTPP 25

Several commenters suggested response should be measured for an extended period after a
frequency excursion, up to the point where automatic generation control (AGC) would take over.
This was to ensure initial response wasn’t withdrawn prematurely. Should the standard measure
out to 60 seconds fOIlOWING @N EXCUISION?........ciceiiiiiiiiiieie e e e e cetiree e e e e e e e s st e e e e e e e e e sarreaeeeeeeeaesnnnees 28

Do you have other comments 0N the SAR? ... a e e anreeee s 32
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1. Do you agree that comments from the first posting of the SAR were adequately addressed?

Summary Consideration: Most commenters indicated that the SAR drafting team did provide an adequate response to the comments

submitted with the first posting of the SAR.

Commenter

Yes

No

Comment

Energy Mark, Inc. (8)
Howard F. lllian

v

There is an expectation apparent in the first set of responses that indicates that the drafting
team believes they have more knowledge of the solutions that will be required than the final
standard will contain. The two greatest areas of insufficient understanding lie in the
measurement of Frequency Response at less than the full interconnection level and the effect of
the standard as envisioned on markets. These two problems are addressed in the comments to
later questions in this comment form.

Response: There were varying opinions on the scope of the second draft of the SAR. The drafting team revised the scope of the SAR again to
focus solely on collection of data needed to model frequency response in each of the interconnections. Once that data is collected and analyzed,
a standard can be proposed that includes performance requirements that will motivate entities to operate in ways that keep frequency response

within an acceptable range.

NPCC CP9 Reliability Standards
Working Group

K. Goodman — ISONE
Edwin Thompson — ConEd
Pete Lebro — Ngrid

Alan Adamson — NYSRC
Bill Shemley — ISONE

Ron Falsetti — IESO
Murale Gopinathan — NU
Ralph Rufrano — NYPA

R. Champagne — TransEnergie
David Kiguel — Hydro One
Greg Campoli — NYISO
Jim Ingleson — NYISO
Alden Briggs — NBSO

Don Nelson — MA Dept. of Tel.
and Energy

Brian Hogue — NPCC
Guy Vito — NPCC

4

No - The intent of this SAR is unclear which highlights that this issue requires additional studies
and investigation. In the future, it may be beneficial to develop a standard after a reliabliity
issue is identified, and a specific standard can be developed and implemented to address the
issue.

January 9, 2007
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Commenter ‘ Yes ‘ No ‘ Comment

Response: We agree that there needs to be additional studies and investigation. There were varying opinions on the scope of the second draft
of the SAR. The drafting team revised the scope of the SAR again to focus solely on collection of data needed to model frequency response in
each of the interconnections. Once that data is collected and analyzed, a standard can be proposed that includes performance requirements that
will motivate entities to operate in ways that keep frequency response within an acceptable range.

PJM Corporate Development v The Resources Subcommittee in a response to the first draft states "A primary purpose of this
Div. (2) standard is to collect information so informed decisions can be made before there is a problem."
Al DiCaprio It is clear from that reply that the Resources Subcommittee wishes to undertake an analysis of

the system and needs to collect additional information. This data collection effort may be
laudable but it does not rise to the level of being a federally enforced mandatory standard. What
if later on the 'data’' were to show there is no problem, then there will be a need to rescind the
standard and repay those who were non-compliant to a data collection effort.

In their response to the first draft, the Resources Subcommittee cite a WECC study. But they
have no similar study for the East. The Resources Subcommittee still has not shown that the
decrease in sub-minute response is either (1) a problem or (2) nothing more than an indication
that a larger system has more inertia and therefore less response that the smaller system in the
past.

This SAR, with its present theoretical focus, posits the BA as the responsible entity for governor
response. Even those who agreed with the first posting that Frequency Response is an
important issue - stated that a standard cannot define fixed horms (MRO, NYISO, IESO (2) ).
The BA is not responsible to instantaneous response -at best it can establish a capacity
obligation but it can't guarantee continuous response.

Joseph D. Willson
Mark Kuras

Response: There were varying opinions on the scope of the second draft of the SAR. The drafting team revised the scope of the SAR again to
focus solely on collection of data needed to model frequency response in each of the interconnections. Once that data is collected and analyzed,
a standard can be proposed that includes performance requirements that will motivate entities to operate in ways that keep frequency response
within an acceptable range.

IESO (2) v v Yes, with respect to the responses to the IESO's comments. However, the revised SAR appears

Ron Falsetti to get somewhat mixed up between sub-minute frequency response performance with a longer
term (> 1 minute) performance, and lacks clarity on what the proposed standard is intended to
stipulate.

Is the proposed standard intended to stipulate:

(a) a minimum frequency response performance level with which to determine if follow-up
analysis is to be conducted, or,

(b) requirements for calculating, measuring, reporting and analyzing frequency response, or,
(c) both, in addition to,

(d) requirements for generators to be equipped with governors and if so, the target to be
responding to?

January 9, 2007 Page 8 of 34




Consideration of Comments on Second Draft of Frequency Response SAR

Commenter

Yes

No

Comment

If (a) is not specified in the standard, we see a difficulty in stipulating the threshold for (b) and
the target for (d).

From the SDT's response to our previous comments (“The new requirements may need to be
field tested for an extended duration before compliance with the requirements becomes
mandatory. A long field test with extensive data collection may be needed before justifiable
minimum performance standards can be identified"). It is our belief the standard is intended to
stipulate (b) only. We see this as a necessary first step. However, it may then beg the question
of the need of having a standard to develop the basis for a future standard. Might there not be
other alternatives to achieve (b) such as by means of a request from the standing committees or
NERC to the BAs and the regions to compile this information?

Response: There were varying opinions on the scope of the second draft of the SAR. The drafting team revised the scope of the SAR again to
focus solely on collection of data needed to model frequency response within each interconnection. Once that data is collected and analyzed, a
standard can be proposed that includes performance requirements that will motivate entities to operate in ways that keep frequency response

within an acceptable range.

BPA (1, 3, 5, 6)
Bart McManus
John Anasis
Lynn Aspaas
Mike Viles

v

We are still concerned with a NERC standard countering some aspects of the standard we are
in the process of drafting in WECC, so will continue to be active on the drafting team to insure it
does not adversely impact the WECC standard.

Response: We encourage WECC to be actively involved in the drafting of the standard. Note that the drafting team revised the scope of the
SAR so that the SAR focuses solely on the collection of data needed to model frequency response in each interconnection. This should not
conflict with WECC'’s work on its frequency response standard.

ITC Transmission (1)
Jim Cyrulewski

Beth Howell

Mike Moltane

Van Greening

v

ATC LLC (1)
Jason Shaver

NERC Resources Subcommittee
Raymond Vice — SOCO

John Tolo — TEP

Rhett Trease — Duke

Sydney Niemeyer — Texas
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Commenter

Yes

No

Comment

Don Badley — NWPP
Carlos Martinez — CERTS
Robert Rhodes — SPP
Tom Vandervort — NERC
Terry Bilke — MISO

Bill Herbsleb — PIM

Larry Akens — TVA

Bart MaManus — BPA
Mike Pitishnak — ISONE
Gerry Beckerle — Ameren

IESO (1)
Anita Lee

Midwest Reliability Organization
(2)

Terry Bilke

Wayne Guttormson

Jim Maenner

Al Boesch — NPPD (2)
Terry Bilke — MISO (2)
Bob Coish — MHEB (2)
Dennis Florom — LES (2)
Ken Goldsmith — ALT (2)
Todd Gosnell - OPPD (2)
W. Guttormson — SPC (2)
Tom Mielnik — MEC (2)
Darrick Moe — WAPA (2)
P. Oreschnick — XEL (2)
Dick Pursley — GRE (2)
Dave Rudolph — BEPC (2)
Joe Knight — MRO (2)

Southern Company Transm. (1)
Marc Butts

January 9, 2007
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Commenter Yes | No Comment
Raymond Vice
Jim Busbin
Roman Carter
J.T. Wood
Jim Viikinsalo
v

Southern Company Transm. (1)
Marc Butts

Raymond Vice

Jim Busbin

Roman Carter

J.T. Wood

Jim Viikinsalo

January 9, 2007
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2. Do you agree with the list of proposed requirements included in the detailed description of the revised SAR?

Summary Consideration: Most commenters disagreed with the proposed requirements included in the second draft of the SAR. The drafting
team revised the SAR to focus solely on the collection of data needed to model frequency response in each interconnection. Additional SARs may
be proposed in the future to propose requirements for operating in ways that support frequency response.

Commenter Yes | No Comment
Arizona Public Service Co. (1, 5) The requirements on individual generator are unnecessary. The requirements should be on a
Baj Agrawal group of generators in a control area to achieve a desired response. Thus, one could have

some generators which are being operated as non responsive and the others which are
responding well to offset for those which are not responsive.

Additionally, the 10 MW size requirements are too restrictive and unnecessary. It should be
plant based and should apply to plants of 100 MW or more aggregate capacity. In any
realistic scenario, the smaller plants are not expected to contribute much to frequency
response and hence subjecting them to frequency response requirements is uneconomic.

Response: The SAR was revised and will address only the collection of data needed to model frequency response in each interconnection.
Once more is known about frequency response, additional SARs may be proposed with specific performance requirements for generators.

IESO(1) 4 The purpose is definitely suggested for under frequency conditions. However, when

Anita Lee specifying that the generators shall have governors with droop etc... the role of the governor
is for both high and low frequency conditions and not just underfrequency FRR. In a market
environment it is very possible that not every generator will provide FRR services. Thus, the
governor and governor deadband should be a requirement to interconnect to a power
system. Generators that provide FRR shall have responsive governor and prime mover.

The standard is based on balancing area response which will include generators and in some
jurisdications will include load. So is the intent that whatever load is considered, additional
FRR resources such as generators are used to provide the required FRR?

What about load as FRR providers? Some industrial facilities are capable to dynamically vary
the load of the facility to frequency (ie virtual governor). The standard should apply to FRR
providers which can be generators and loads.

We agree that generator owners have an obligation to have working governors or provide
explanations why not. The "10 MW" requirement should be evaluated for consistency with
other standards. This should not hold up the progress of the SAR, but should be evaluated
by the ultimate standard drafting team.

Response: The SAR drafting team agrees that governors must work for both high and low frequency events. One methodology under
discussion would monitor both high and low events. The logic behind capturing low frequency (typically associated with trips of large
generators) is that these events are much more common than large loss of load.

January 9, 2007 Page 12 of 34



Consideration of Comments on Second Draft of Frequency Response SAR

Commenter ‘ Yes ‘ No ‘ Comment

Any resource (load or generation) within the BA can provide frequency response. As envisioned, the standard would have provided a
methodology whereby a BA could monitor its FRR providers. Load, by default, would have been measured along with generators when the BA
calculated its performance.

We agree that all generators may not need to provide frequency response. As envisioned, as long as the BA had adequate response, it would
have had some flexibility under the proposed standard. Note, however, that the SAR has been revised and no longer includes these
performance requirements. The SAR was revised and will address only the collection of data needed to model frequency response in each
interconnection. Once more is known about frequency response, additional SARs may be proposed with specific performance requirements
for generators.

As each new standard is developed, greater attention will be paid on the ‘applicability’. The threshold of '10 MW’ will need to be reviewed from
a reliability-related perspective rather than ‘consistency across all standards’ perspective.

IESO (2) v The intent of some of the requirements is again unclear to the IESO, for example.

Ron Falsetti (i) Does Bullet #2 mean the flexibility in the calculation and reporting process or in the
target/minimum frequency response level?

(i) Assuming Bullet #4 a requirement, and one which relates to the minimum level of
frequency response, how is this requirement stipulated at this time while data collection and
follow-up analysis are to be proposed as standard requirements and field testing has yet to
commence? Same comment applies to Bullet #9.

(i) Bullet #6 appears to go beyond the sub-minute time frame. Further, we are unable to
understand the leading sentence "Will not mandate a given amount of frequency response”.
We feel it is important that if poor frequency response performance in the sub-minute time
frame is to be assessed and improved, specific target which may well be the minimum
amount of frequency recovery would need to be stipulated.

(iv) Bullet #7 also appears to be beyond the sub-minute time frame, which is to mandate
AGC but which should be covered by other BAL standards.

(v) Bullets #8 and #1 appear to be the main requirements for the proposed standard that are
achievable at this time.

(vi) As mentioned in (ii) above, we are unable to visualize how the range and target of
response be stipulated in the standard before Bullets #1 and #8 are implemented.

(v) If generators are allowed to seek exception, the standard should provide some basic
premise that bounds the exception cases rather than leaving the door wide open and the
decision solely to the judgment of the BAs and RROs.

Response: "Flexibility to meet the needs of each Interconnection” was intended to mean some flexibility in calculation (for example ERCOT is
interested in “point C” (the extreme) of an event, but this point is not observable and has little value in the East. The WECC has expressed
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Commenter ‘ Yes ‘ No ‘ Comment

concern for extended contribution of response (perhaps out several minutes). As envisioned, there would have been different target levels in
each Interconnection. Interconnections would have been able to choose to have a tighter target droop setting.

Bullet 4 relates to a statistically-sound measurement of frequency response at both the Interconnection and BA level. The data would have
been collected and reported each year of the standard. In effect, the data collection in the first year of the standard would have served as the
field test.

“Long term target measure” intended to imply that the BA would be measured on many events over the year and its performance would have
been evaluated on the whole, not on single events.

It is true operation of AGC goes beyond the sub-minute window of time. The intent of this bullet was that the bias a BA provides should match
its natural frequency response. Just as was originally intended in Policy 1, a BA calculates its natural response in one year and uses those
observations to operate in the next year. The drafting team envisioned the same would occur in the originally proposed standard. The
establishment of the “12 month basis” either on a calendar year or on a rolling 12 month period like CPS1 would have been determined during
standard drafting.

Note, however, that the SAR was revised and will address only the collection of data needed to model frequency response in each
interconnection. Once more is known about frequency response, additional SARs may be proposed with specific performance requirements
for generators.

NPCC CP9 Reliability Standards v The proposed requirements nor the White Paper adequately make the case that there is a
Working Group need for a frequency response standard at this time. However, it is recommended that the
subject be further investigated. The analysis should evaulate if a frequency response
standard that addresses the three major short term frequency control components (inertial
response, governor response, and automatic generation control) are required. The report
writers should include a broad range of participants including (at least) 3 OEM's (original
equipment manufacturers) representing steam, gas and hydro generation control. Some
specific issues that should be addressed are:

1. Inertial Response: Evaluate historical changes in the inertial response of the electric grid
as a result of changing power equipment designs and types of load. For example, the
addition of new industrial and aero-derivative turbine-generators have lower inertia-power
ratios than tranditonal nuclear/fossil units and, in addition, they are not base loaded (as a
result of more efficient dispatching and improved power plant controls).

2. Governor Response: Evaulate generation governor performance as a result of newer,
more configurable prime mover controls. Digital controls provide increased plant reliability,
however, this may be at the expense of decreased governor response. For example, the use
of main steam pressure controls on steam units and low NOx controls on gas turbines may
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Commenter Yes | No Comment

produce unexpected droop output responses.

3. Automatic Generation Control (AGC): Perform a control area survey to determine if there
is sufficient regulation capacity within control areas to maintain generation and load balance.
Include a review of incentives and penalties for generators to respond accurately and reliably
to AGC signals.

Response:

When the first draft of the SAR was posted for comment, the drafting team asked stakeholders if they felt that there was a reliability-related
need for a standard that focuses on frequency response, and most stakeholders indicated there is a reliability-related need for a frequency
response standard.

While we don’t know the exact amount of frequency response needed for each interconnection, a 12 year decline in response when it is
expected to be increasing and without knowledge of where the response is low is a reliability concern.

Failure of generators to follow AGC signals would appear to be either a CPS issue or a business practice.

The SAR was revised and will address only the collection of data needed to model frequency response in each interconnection. Once more is
known about frequency response, additional standards may be proposed with specific performance requirements for generators. This will
allow analyses to focus on the different types of response and should, eventually, facilitate the development of another standard that includes
performance requirements aimed at providing a specified amount of frequency response.

Energy Mark, Inc. (8) v Requirements that apply to individual generators cannot be implemented as indicated in the
Howard E. lllian standard without failing to comply with Market Interface Principle 2. Frequency Response
(Governor Response) have economic costs associated with standing ready to supply. These
costs have been documented in EPRI Reports on Ancillary Services. If any generator is
given an exception to not provide a response, that generator will also be given a market
advantage resulting from the savings they will receive by not providing a response. The SAR
as currently written will create a market advantage for all generators below 10 MW and all
generators that are given an exception to the governor response requirement. The
alternatives to these generator requirements are either not have a competitive market and
decide the provision of frequency response administratively (the old VIU method), or
determine who provides frequency response through a competitive market process.

Response: We appreciate the comments on Market Interface Principle 2. As envisioned the original SAR proposed measuring the
approximately 140 Balancing Authorities rather than the roughly 4000 individual generators (NERC 2004 Generating Unit Statistical Brochure).
The SAR intended to be indifferent to what entity provides response (whether load, large generator or small generator). It was intended to
measure the BA, with the expectation that the BA would have had to document exceptions that would have been reviewed by the BA and the
Region for reliability implications. As envisioned, the drafting team did not expect owners to install many small generators rather than one
larger generator to avoid providing data for the standard.
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Commenter

‘Yes‘No ‘

Comment

Note that the SAR was revised and will address only the collection of data needed to model frequency response in each interconnection. Once
more is known about frequency response, additional standards may be proposed with specific performance requirements for generators.

Duke Energy Midwest (1, 3, 6)
Jeff Baker

v

Not totally, | need to understand more of what would be required to meet the obligation of
Generator owners to equip generating units with nameplate ratings of 10 MW or greater, with
a governor capable of providing immediate and sustained response to frequency deviations.

have been required.

requirements for generators.

Response: As envisioned, all generators would have governors that respond to frequency deviations. The BA and the Region would need to
be aware of exceptions for study purposes. If the BA’'s performance were significantly below the norm, an analysis and assessment would

Note, however, that the SAR was revised and will address only the collection of data needed to model frequency response in each
interconnection. Once more is known about frequency response, additional standards may be proposed with specific performance

BPA (1, 3, 5, 6)

v

RE: bullet 2: Instead of flexibility to meet interconnection needs, each interconnection should
have its own requirements on frequency response, this is due to the unique frequency
response of each interconnection.

re bullet 4: This Standard will need to measure frequency response for the duration of the
frequency deviation. Measuring it until frequency recovers will overlap with the Balance
Resources and Demand standard slightly, but will give much better results than simply going
out a few minutes.

re bullet 6: Target levels should be BA specific to insure there is not an incentive to lean on
other BA's. How will the target levels be calculated?

Re bullet 7: BAs must be free to operate their automatic generation control in any method
they desire. The tie-line frequency bias is used for compliance monitoring, but must not be a
requirement for the actual automatic generation control algorithm. Recommend this be
modified to state: Balancing Authorities will calculate an Area Control Error for monitoring
purposes using tie-line frequency bias.

re bullet 8: WECC should call FRC surveys for WECC instead of NERC.

re bullet 9: Recommend generating unit nameplate of 10 MW plus multi-unit installations of
10 MW or greater be required to have a governor(s) capable of providing immediate and
sustained response to frequency deviations.

Re bullets 9 and 10: Currently wind generation does not have governor response capability.
Due to the amount of wind integration planned in the next decade, new installations should
have a requirement for frequency responsive units. Historically, requirements have provided
incentive for manufacturers to modify machine design (low-voltage ride-through capability,
voltage control capability) to meet the requirements.
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Response: We agree — the proposed standard would have assumed that each interconnection had a unique frequency response.

Regarding bullet 4, some thought would have to be given on how to measure over the entire duration of a frequency disturbance (typically up to
15 minutes for a DCS event) and how to remove AGC response from the estimate of frequency response. Suggestions are welcome.
However, the Interconnection would be able to define specific requirements.

Regarding bullet 8, WECC has the right to call FRC Surveys for WECC, as does NERC (historically through the NERC OC and Resources
subcommittee)

We agree with your comment regarding bullet 9.

Regarding wind generation, governor response is normally provided by calling on more energy from the prime mover when frequency drops.
We are unsure how this would normally be done with wind, unless the goal would be to under-utilize the wind during normal operation and then
call for full available energy when the frequency drops. Again, this standard as originally proposed, was intended to measure BA response- as
long as the pool of generation within the BA provided adequate response, it would have allowed the BA flexibility on which generators provide
that response.

Note, however, that the SAR was revised and will address only the collection of data needed to model frequency response in each
interconnection. Once more is known about frequency response, additional standards may be proposed with specific performance
requirements for generators. This will allow analyses to focus on the different types of response and should, eventually, facilitate the
development of another standard that includes performance requirements aimed at providing a specified amount of frequency response.

ATC LLC (1) v The SAR identifies Load-Serving Entities as a function that will be affected by any

Jason Shaver requirements that are developed from this SAR. Question three, on this comment form, goes
one step further and asked the industry if the proposed standard would be applicable to
Load-Serving Entities. ATC was unable to determine from the detailed description section
any requirements that would apply to a Load-Serving Entity. With that being said ATC
suggests that language be added to the SAR that would require the Load-Serving Entities to
be responsible for procurement of adequate frequency response.

ATC found bullet number six lacks a clear description of the standard that could be
developed. ATC recommends that this bullet be rewritten to better inform the industry of the
type of standard the SAR requestor wants developed. Is the SAR requestor requesting a
standard that will not mandate frequency response, but instead recommend a frequency
response? ATC, in general, feels that standards should require something not make
recommendation. or, Is the SAR requestor requesting that a standard be develop that would
set long-term Interconnection target levels and then require the industry to meet those target-
levels? ATC is in support of a standard that would require entities to set long-term target
levels and require other entities to meet the determined target levels. ATC is not in support
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of a standard that requires functions to set long-term target levels but not require other
entities to meet those levels. Lastly, this bullet should clearly identify who are the
responsible entities.

ATC is concerned that Generator Owners could be allowed to categories the same
generating units differently. A Generator Owner that aggregates their units for purposes of
determining a voltage schedule (VAR-001-1) should then not be allowed to individualize their
units for this standard to escape under the nameplate rating of 10 MW.

Response: We agree that the LSE is the ultimate beneficiary of frequency response. However, since the standard isn't mandating a particular
amount of frequency response for individual events, it would seem inappropriate to have the LSE obtain a given amount of frequency response
for any specific event.

As originally proposed, this standard would have been primarily a technical/preparedness standard. Initially, the target levels of frequency
response would have been based on observed interconnection history.

We agree that bullet # 6 needs additional clarification for it to be understood. The long-term measure was envisioned to be an annual metric,
based on a calendar year or on a rolling 12 month basis like CPS1 that captures many events over the year to come up with a composite
estimate of performance. It was expected that the standard would allow interconnections to set their own frequency response limits. Absent
specific frequency response bounds for an interconnection, the standard would have used recent history. The standard was intended to focus
on the frequency response needs of each interconnection, and would have allocated a portion of each interconnection’s frequency response
responsibility to each of the interconnection’s Balancing Authorities.

Note that the SAR was revised and will address only the collection of data needed to model frequency response in each interconnection. Once
more is known about frequency response, additional standards may be proposed with specific performance requirements for generators. This
will allow analyses to focus on the different types of response and should, eventually, facilitate the development of another standard that
includes performance requirements aimed at providing a specified amount of frequency response.

PJM Corporate Development Div. v The SAR is still not clear about what is to be developed in the standard. Of the ten bulleted
(2) items several seem to show a misunderstanding between a sub-minute frequency response
obligation and Automatic Generation control. The RS must make clear what it wants to do.
Sub-minute frequency response occurs with or without frequency bias; sub-minute frequency
response is not helped or hurt by having AGC. This is a major problem with the proposal. It is
not clear and it is not definitive.

Item 1 indicates the standard will be a Report

Item 2 states the standard will be flexible (that is mandated in the Process Manual)

Item 3 seems to indicate that non-compliance will be met with a requirement to analyze the
incident (if this is standard is so important why isn't every event critical?)

Item 5 is the most unusual - the standard will not mandate a response but will provide
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"LONG-TERM" targets (how is it that a sub-minute response gets translated into a long-term
target?)
Item 6 is to mandate AGC. This is not related to sub-minute frequency response.

Item 7 is to mandate a post-incident survey. Again this is a good idea but it a data collection
mandate - it is not a frequency response standard. The RS has the tools to collect that
information today, without the need to resort to mandatory penalties.

Item 10 will allow generators to seek exceptions (which means that the RS will allow a
generator to opt out and still require the BA to comply. In the absurd case that all generators
opt out (let's say the BA has only nuclear units) then according to the RS, the BA is held non-
compliant. This is just not a good idea.

In summary: #1 is a calculation and report on response but no measure of performance; #3
requires a BA and the RRO to perform an analysis if response is measurable (by what
amount) below the norm (which is a constantly moving value); #4 is the only possibility for
true standard; #9 generators must have governors is more a certification issue than a BA
standard. Three of the bullets are not requirements (#2, #5, and #10). Two of the bullets are
already in other standards while two of the bullets duplicate each other. The SAR team needs
to better describe exactly what is being proposed to be in the standard so that the industry
can evaluate the proposal. The industry does not need to get involved in a research project.

Response: The standard was intended to measure response within the first minute (or longer if determined it was needed by the
interconnection) following a frequency disturbance (which is prior to the timeframe when AGC contributes to frequency stabilization). Since
natural frequency response is much less than Bias for most control areas, AGC will make a contribution to frequency stabilization over a period
of time.

Regarding item 1, part of this technical/readiness standard was envisioned as a report, much as BAs are responsible to calculate and report
CPS or DCS. Refer to the NERC Reliability Standards Process Manual for the different types of standards.

Regarding item 2, thank you.
Regarding item 3, the standard would not have required analysis of single events, but rather performance over a 12-month period.

Regarding item 5, as envisioned, the BA would have calculated its response based on several events over the long term (12 months).
Interconnection performance is tracked by the Regions and NERC over years.

Item 6 refers to using a bias in AGC that is reflective of the BA’s natural frequency response. However, based on comments, the Resources
Subcommittee agrees this requirement more appropriately belongs in the AGC standard.
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Regarding item 10, the SAR was not proposing that generators may opt out of participation. As envisioned, generators were expected to have
governors that respond to frequency. Exceptions would have been documented. Nevertheless, the standard would have measured overall
BA response.

Note, however, that the SAR was revised and will address only the collection of data needed to model frequency response in each
interconnection. Once more is known about frequency response, additional standards may be proposed with specific performance
requirements for generators. This will allow analyses to focus on the different types of response and should, eventually, facilitate the
development of another standard that includes performance requirements aimed at providing a specified amount of frequency response.

Duke Energy Carolinas (1, 3, 5, v v Generally, yes, but more clarity is desired on a number of points, e.g., who decides which
6) generators will be granted exemptions - the BA or the RRO; who sets the criteria - BA or
Tom Pruitt RRO. In addition, | think some of the proposed requirements may conflict with each other as

details are driven out; if a number of a BA's generators applied for and were granted
exemptions from governor response, the (anticipated) 5% droop range may need to be
adjusted for the generators which do provide governor response for the BA.

Governor response is not the only equipment consideration at the plant/unit. Plant/unit control
systems also should be operated so that the desired unit response will occur and be
sustained.

Response: The SAR was revised and will address only the collection of data needed to model frequency response in each interconnection.
Once more is known about frequency response, additional standards may be proposed with specific performance requirements for generators.
This will allow analyses to focus on the different types of response and should, eventually, facilitate the development of another standard that
includes performance requirements aimed at providing a specified amount of frequency response.

NERC Resources Subcommittee | v/ Re Bullet 7 - BAs must be free to operate their automatic generation control in any method
they desire. The tie-line frequeency bias is used for complinace monitoring, but should not
be a requirement for the actual automatic generation algorithm. Recommend this be
modified to state : Balancing authorities will calculate an Area Control Error for compliance
reporting purposes using tie-line frequency bias.

Response: Based on comments, the Resources Subcommittee recommends this requirement more appropriately belongs in the AGC
standard.

The SAR was revised and will address only the collection of data needed to model frequency response in each interconnection. Once more is
known about frequency response, additional standards may be proposed with specific performance requirements for generators. This will
allow analyses to focus on the different types of response and should, eventually, facilitate the development of another standard that includes
performance requirements aimed at providing a specified amount of frequency response.

ITC Transmission (1) v However some bullets need further clarification
Jim Cyrulewski Bullet 2: The standards process allows for regional differences. What more flexibility is
needed?
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Beth Howell Bullet 6: Keep this bullet simple by simply stating target levels will be set for BAs and RROs
Mike Moltane to take actions cited. Also a sub-bullet needs to be added on what are options to get

additional frequency response; specifically for the BAs. In particular what can the BAs do if
the Generation Owners do not provide adequate response. The BAs don't have generation
interconnection agreements, the transmission owners do.

Van Greening

Response: As originally envisioned, the primary differences would have been at the Interconnection level. For example, it was envisioned that
there might be more than one authorized method that could be used by a BA to calculate response.

We agree that transmission owners have interconnection agreements that provide leverage to get generators to perform through “good utility
practices” provisions.

The SAR was revised and will address only the collection of data needed to model frequency response in each interconnection. Once more is
known about frequency response, additional standards may be proposed with specific performance requirements for generators. This will
allow analyses to focus on the different types of response and should, eventually, facilitate the development of another standard that includes
performance requirements aimed at providing a specified amount of frequency response.

Midwest Reliability Organization v In particular we agree that generator owners have an obligation to have working governors or
(2) provide explanations why not. The 10 MW requirement should be evaluated for consistency
with other standards. This should not hold up the progress of the SAR, but should be
evaluated by the ultimate standard drafting team.

Response: The SAR was revised and will address only the collection of data needed to model frequency response in each interconnection.
Once more is known about frequency response, additional standards may be proposed with specific performance requirements for generators.
This will allow analyses to focus on the different types of response and should, eventually, facilitate the development of another standard that
includes performance requirements aimed at providing a specified amount of frequency response.

With respect to the 10 MW threshold - As each new standard is developed, greater attention will be paid on the ‘applicability’. The threshold of
10 MW’ will need to be reviewed from a reliability-related perspective rather than ‘consistency across all standards’ perspective.

Southern Company Transm. (1) ‘ v ‘ ‘
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3. Do you agree that the proposed standard(s) would be applicable to the Reliability Coordinator, Balancing Authority,
Generator Owner, and Load-serving Entity?

Summary Consideration: Although most commenters agreed with the proposed applicability, the drafting team has reduced the scope of the
proposed standard, and the proposed applicability has been changed. The revised SAR shows that, in addition to the functional entities listed
above, the Generator Operator may have some requirements in the proposed standard.

Commenter

Yes

No

Comment

Tri-State G&T (1)
Bruce Sembeck

v

Since the standard is concerned with governor regulated frequency response of generating
units that applicability should also apply to the Generator Operator (currently this box is not
checked). It will ultimately be the Generator Operators responsibility to ensure frequency
responsiveness of the units, e.g. ensuring that the unit is not operating in Valve Wide Open
mode.

interconnection.

Response: Note that the SAR was revised and will address only the collection of data needed to model frequency response in each

We will include generator operator as an applicable entity.

PJM Corporate Development
Div. (2)

v

This question would require an assumption of what the standard would be. If the standard is to
provide sub-minute frequency response, then the only entity should be the generator owner.

Response: The SAR was revised and will address only the collection of data needed to model frequency response in each interconnection.

IESO. (2)
Ron Falsetti

v

Not having a good handle on what the standard is intended to achieve and stipulate, we are
unable to comment on whom the standard should apply to. Among the ones included in the
guestion, we are unclear on the role of the RC in requiring anyone to install devices or take
actions to improve frequency response in day to day operation.

Response: The SAR was revised and will address only the collection of data needed to model frequency response in each interconnection.

We expect the Reliability Coordinator’s role to be limited (most likely only alerting other Reliability Coordinators of generation or load events
causing significant frequency excursions)

Duke Energy Midwest (1, 3, 6) v

Jeff Baker

IESO (1) v v The Generator Operator may also have some responsibilities, such as the selection of control
Anita Lee modes.

We're not sure what the LSE can do regarding the standard. They cannot control response
from load. The exception may be coordination of frequency response with UFLS.

Planners may have some responsibilities with regard to new interconnections and also using
observed frequency response in models as opposed to theoretical response.
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Response: The SAR was revised and will address only the collection of data needed to model frequency response in each interconnection.
The LSE does need to provide some of this data and is listed as an applicable entity in the revised SAR.

BPA (1, 3, 5, 6) v v The only portion we can think of that would applicable to the Load-serving entity is for the
load-serving entity to report their underfrequency load shedding settings. We believe LSEs
should be removed as applicable entities.

Response: The SAR was revised and will address only the collection of data needed to model frequency response in each interconnection.
The LSE does need to provide some of this data and is listed as an applicable entity in the revised SAR.

Duke Energy Carolinas (1, 3,5, | v However, the standard applies to each entity in different ways. The lion's share of
6) responsibility lies with the BA to insure that the aggregate of the Gen Owners responses
Tom Pruitt provide the response needed.

Response: The SAR was revised and will address only the collection of data needed to model frequency response in each interconnection.

WECC Reliability Coordination | v/ The only portion we can think of that would applicable to the Load-serving entity is for the
Subc. load-serving entity to report their underfrequency load shedding settings. We believe LSEs
should be removed as applicable entities.

Response: The SAR was revised and will address only the collection of data needed to model frequency response in each interconnection.
The Load-serving Entity does need to provide some of this data and is listed as an applicable entity in the revised SAR.

ATCLLC (1) v Please see comment in questions two about the Load-serving Entity.
Jason Shaver

Response: Please see the response to your comment on question 2.

Midwest Reliability Organization | v/ The Generator Operator may also have some responsibilities, such as the selection of control
2) modes.

We're not sure what the LSE can do regarding the standard. They cannot control response
from load. The exception may be coordination of frequency response with UFLS.

Planners may have some responsibilities with regard to new interconnections and also using
observed frequency response in models as opposed to theoretical response.

Response: The SAR was revised and will address only the collection of data needed to model frequency response in each interconnection.
The Load-serving Entity does need to provide some of this data and is listed as an applicable entity in the revised SAR.

NERC Resources v The proposed standards may apply to LSEs when demand side resources are utilized for
Subcommittee frequency control, but will not apply to many of the LSEs. There may also be cases where
Generator Operators have obligations under the standard.

Response: The SAR was revised and will address only the collection of data needed to model frequency response in each interconnection.
The Load-serving Entity does need to provide some of this data and is listed as an applicable entity in the revised SAR.

Energy Mark, Inc. (8) | v | | The requirements applicable to the Generator Owner and Load-serving Entity may only
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Howard F. lllian include requirements for measurement processes, not necessairly requirements to provide
any frequency response.

Response: The SAR was revised and will address only the collection of data needed to model frequency response in each interconnection.
The Load-serving Entity does need to provide some of this data and is listed as an applicable entity in the revised SAR.

NPCC CP9 Reliability v If required.
Standards Working Group

Response: Thank you.

ITC Transmission (1) v Also pertains to Generator Operator.
Jim Cyrulewski
Beth Howell
Mike Moltane
Van Greening

Response: The SAR was revised and will address only the collection of data needed to model frequency response in each interconnection. In
the revised SAR, the Generator Operator is responsible for providing data when the BA’s performance is below an Interconnection target.

Southern Company Transm. (1) | v | |
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4. The current standard on Bias requires a Balancing Authority to carry a minimum bias equal to 1% of peak load. As
an example, in the Eastern Interconnection, this value is double current natural frequency response. Should the
standard provide an incentive, such that a Balancing Authority can use a bias equal to their natural response, but
less than 1% of peak, if the response is above an acceptable target?

Summary Consideration: While most commenters supported this suggestion, there was not consensus on the scope of the proposed
requirements, and the drafting team revised the SAR to focus solely on collecting data needed to model frequency response in each of the
interconnections. The drafting team will forward these comments to the Director of Standards Development so that they can be addressed by the
Balance Resources and Demand standard drafting team or another drafting team. This shall serve as a summary response to all comments

provided.

Commenter

Yes

No

Comment

IESO. (2)
Ron Falsetti

(i) The question seems to get the sub-minute and longer-term targets intertwined. We are
unclear on which "standard be provided an incentive". Is it the proposed sub-minute
standard which has yet to be determined or the current standard on Bias? If it is the
former, then this question seems a bit premature as we don't even know what the
performance target for sub-minute response should be. If it's the latter, then the issue
belongs to other BAL standards.

The RS again is avoiding the issue of what sub-minute frequency response it MUST
mandate. The 1% is related to the frequency bias setting (basically a long term average
response). The BRD deals with the longer term issue of frequency response - this
standard was designed for the shorter-term response.

If the RS is willing to accept under-biased systems then it would seem to be going against
conventional wisdom, and should explain why it would even consider such an idea. If the
real intent of this frequency SAR is to establish a minimum frequency response value
then the SAR needs to state that.

Perhaps the SAR should establish a minimum 1 minute response for every generator (if
they can't provide it they are obligated to contract for it from another unit) and maybe a 1
minute average over a week, month, or year if a longer term value is needed. However,
since the SAR authors state the problem is sub-minute response, it is suggested that the
long term response is better be addressed by the BRD standard.

In addition the SAR does not adequately address the load portion of the frequency
response. The standard seems to presuppose the solution is having governors.

BPA (1, 3, 5, 6)

The standard should not provide an incentive, but the standard should provide a
methodology that would allow a Balancing Authority to calculate a bias based on their
natural response, provided that response is above an acceptable target.
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Commenter

Yes

No

Comment

Southern Company Transm. (1)

The 1% minimum frequency bias is obsolete and does not take into account the changes
in interconnection frequency response over recent years. If not modified, it will lead to
increased frequency oscillations within the interconnections and needless maneuvering of
generating assets with associated wear and tear on these assets.

IESO(1)
Anita Lee

There should be a safeguard in place, such that if frequency performance declines, the
industry reverts to the 1% minimum.

Midwest Reliability Organization (2)

There should be a safeguard in place, such that if frequency performance declines, the
industry reverts to the 1% minimum.

Energy Mark, Inc. (8)
Howard F. lllian

There is a minimum frequency response below which the interconnection will be less
reliable than acceptable. We currently do not know what this value is but we do know
that a value exists. We also know that this value is less than the 1% of peak load
specificed in the current standards. A standard that arbitrairly requires a 1% of peak load
response without a technical justification based on reliability cannot be called a reliabiltiy
standard. However, even though we do not know the minimum frequency response
below which the interconnection will be less reliable than acceptable, we can perform the
work necessary to estimate a reasonable value for a minimum frequency response and
assign responsibility for that response among the Balancing Authorities on an
interconnection. A Frequency Response Standard without this characteristic cannot
maintain reliability of the interconnection.

Duke Energy Midwest (1, 3, 6)
Jeff Baker

| believe that an incentive should be included in the standard.

Duke Energy Carolinas (1, 3, 5, 6)
Tom Pruitt

Calculation of each BA's bias should be based on a rigorous analysis which demonstrates
that the BA can provide the expected response, regardless of peak load. This is
consistent with the proposed requirements - ‘technically-sound calculation and report of
frequency response’ and 'Will not mandate a given amount of frequency response'.

ATC LLC (1)
Jason Shaver

Although ATC is in support of this recommendation, we feel that it should be classified as
an "allowable exemption" not an "incentive".

NERC Resources Subcommittee

The 1% minimum frequency bias should be evaluated to take into account the reliability
requirements of the interconnections. frequency response over recent years. We suggest
that the minimum bias be addressed during the development of the Frequency Response
Standard. It is unclear what the word "incentive" means above.

ITC Transmission (1)
Jim Cyrulewski
Beth Howell

However this requirement still does not address the need for enough frequency response
on the system.

January 9, 2007

Page 26 of 34




Consideration of Comments on Second Draft of Frequency Response SAR

Commenter

Yes

No

Comment

Mike Moltane
Van Greening
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5. Several commenters suggested response should be measured for an extended period after a frequency excursion,
up to the point where automatic generation control (AGC) would take over. This was to ensure initial response
wasn’t withdrawn prematurely. Should the standard measure out to 60 seconds following an excursion?

Summary Consideration: There was not consensus on the scope of the proposed requirements, and the drafting team revised the SAR to
focus solely on collecting data needed to model frequency response in each of the interconnections. The drafting team modified the SAR to
specify that data will be collected to measure response over a period up to 5 minutes. This window may be reduced during the standard drafting
phase. This should provide sufficient data to analyze frequency response and should help identify the window of time where frequency response
appears to be masked by Automatic Generation Control action.

Commenter Yes | No Comment
Duke Energy Midwest (1, 3, 6) | did not provide an answer but believe that this is a decision that could be made over time
Jeff Baker and not necessarily with the inception of the standard.
Response: We agree.
v Most of the frequency recovery happens in first 30 seconds. Thus anything more than 30

Arizona Public Service Co. (1, 5)
Baj Agrawal

seconds is unnecessary. It is also seen that the response of a unit varies greatly within that
30 seconds period. Thus, it is very important that the measured response be the average
response over the 30 seconds period and not be the response at 30 seconds.

Response: We agree that frequency response should be measured over a period of time (as opposed to a measure for a single event).

Southern Company Transm. (1)

v

AGC response begins within only a few seconds after the disturbance with a maximum ramp
rate achieved within three to five minutes. Governor response and load frequency response
typically peak within 30 seconds. There is some logic to monitoring governor respone for
sustainability past its initial peak, but we have not seen anything about that in this SAR.

Response: There was no consensus on this matter. The drafting team modified the SAR to specify that data will be collected to measure
response over a period up to 5 minutes. This should provide sufficient data to analyze frequency response and should help identify the window
of time where frequency response appears to be masked by AGC action.

v

The standard should measure out to when the frequency recovers. This could be up to the 15
minute DCS limit. AGC control may or may not kick in within 60 seconds depending on
deadbands, etc. However, generators on setpoint control may hold for between 10 and 60
seconds then drop back off prior to AGC pulses reaching the generator. In order to see the
full response of a BA it is necessary to see data for the full event rather than just the first
minute. Rather than overlapping the BRD standard, this will work hand-in-hand with this
standard.

Response: There was no consensus on this matter. The drafting team modified the SAR to specify that data will be collected to measure
response over a period up to 5 minutes. This should provide sufficient data to analyze frequency response and should help identify the window
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Commenter ‘ Yes ‘ No ‘ Comment
of time where frequency response appears to be masked by AGC action.
NPCC CP9 Reliability Standards v This question is not clear. AGC control pulses generation every 5 seconds, therefore, the
Working Group measurement should be based on the amount of time it takes to restore the generation load
balance.

Response: In general, following a unit trip, frequency will not recover until the contingent BA has replaced the energy that was lost. This
typically takes up to 15 minutes. Unless over-biased, a non-contingent BA will not contribute AGC response to a frequency event.

PJM Corporate Development Div. v Unsure as to what is being suggested here. The SAR drafters need to be specific about what
(2) requirements are needed and how they will be measured. The details contained in the white
paper are supporting information but they do not define the standard that is being proposed.

Response: There was no consensus on the scope of the proposed requirements, and the drafting team revised the SAR to focus solely on
collecting data needed to model frequency response in each of the interconnections.

NERC Resources Subcommittee v v AGC response begins within only a few seconds after the disturbance with a maximum ramp
rate achieved within three to five minutes. Governor response and load frequency response
typically peak within 30 seconds. There is logic to monitoring governor response for
sustainability past its initial peak and this should be investigated during standard
development.

Response: We agree with this comment. The drafting team modified the SAR to specify that data will be collected to measure response over a
period up to 5 minutes. This should provide sufficient data to analyze frequency response and should help identify the window of time where
frequency response appears to be masked by AGC action.

IESO(1) v Sixty seconds is a reasonable balance to capture the period prior to AGC response.
Anita Lee

Response: Agree — However, several commenters indicated there may be value in analyzing response for several minutes and the drafting
team modified the SAR to specify that data will be collected to measure response over a period up to 5 minutes. This should provide sufficient
data to analyze frequency response and should help identify the window of time where frequency response appears to be masked by AGC
action.

IESO. (2) v This should cover the entire spectrum of immediate response before AGC kicks in.
Ron Falsetti

Response: Agree However, several commenters indicated there may be value in analyzing response for several minutes and the drafting team
modified the SAR to specify that data will be collected to measure response over a period up to 5 minutes. This should provide sufficient data to
analyze frequency response and should help identify the window of time where frequency response appears to be masked by AGC action.

Energy Mark, Inc. (8) v There are two issues associated with this question. The first is that the change in

Howard E. lllian instantaneous frequency be limited to within a range that limits the risk of a cascading outage
on the interconnection. The second is that each generation technology provides a different
response characteristic within the first minute after a sudden frequency excursion. Work
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Commenter

Yes

No

Comment

performed at NIPSCo and published by IEEE indicated that a measurement interval of one to
two minutes worked well for the measurement of frequency response. Without specific
knowledge of the nature of the individual responses that make up the sustained frequency
response to an excursion, it may be difficult to justify the selection of a measurement interval
shorter than one-minute that might put some generation technologies at a disadvantage with
respect to the measurement method. This is a subject that the drafting team should
technically evaluate before including a specific measurement period in the standard.

Response: Several commenters indicated there may be value in analyzing response for several minutes and the drafting team modified the
SAR to specify that data will be collected to measure response over a period up to 5 minutes. This should provide sufficient data to analyze
frequency response and should help identify the window of time where frequency response appears to be masked by AGC action.

Duke Energy Carolinas (1, 3, 5, 6)
Tom Pruitt

v

At least. Based on the words in the SAR Purpose statement, 'this proposed standard
coordinates with and complements the Balance Resources and Demand standards, which
addresses Interconnection frequency control generally 5 minutes and longer', it seems that
this standard should cover out to the 5 minute mark of an event. AGC actions will commence
at the first scan cylcle or two after the event (5 -15 secs), but the actual generation response
may not settle out for several minutes, depending on the type and amount of generation on
AGC at the time.

Response: Several commenters indicated there may be value in analyzing response for several minutes and the drafting team modified the
SAR to specify that data will be collected to measure response over a period up to 5 minutes. This should provide sufficient data to analyze
frequency response and should help identify the window of time where frequency response appears to be masked by AGC action.

Midwest Reliability Organization
(2)

v

This is a significant issue, because if the governor system withdraws the unit's support prior to
the recovery of frequency, this does have a problematic impact. A period of at least 60
seconds should be considered, and 60 seconds may not be adequate as often frequency
recovery of the interconnection extends beyond the initial 60 seconds.

Response: Several commenters indicated there may be value in analyzing response for several minutes and the drafting team modified the
SAR to specify that data will be collected to measure response over a period up to 5 minutes. This should provide sufficient data to analyze
frequency response and should help identify the window of time where frequency response appears to be masked by AGC action.

ITC Transmission (1)
Jim Cyrulewski

Beth Howell

Mike Moltane

Van Greening

v

Needs to be verified with a field trial.

Response: Several commenters indicated there may be value in analyzing response for several minutes and the drafting team modified the
SAR to specify that data will be collected to measure response over a period up to 5 minutes. This should provide sufficient data to analyze
frequency response and should help identify the window of time where frequency response appears to be masked by AGC action. Note that the
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Commenter ‘ Yes ‘ No ‘ Comment

drafting team modified the scope of the entire SAR to focus solely on collecting data needed to model frequency response in each of the
interconnections.

ATC LLC (1) v
Jason Shaver
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6. Do you have other comments on the SAR?

Commenter

Comment

ITC Transmission (1)
Jim Cyrulewski

Beth Howell

Mike Moltane

Van Greening

Reliability and Market Interface Principles 3, 5 and 6 should be checked as well.

Response: We made this change.

PJM Corporate Development Div. (2)

Please be clear about the terminology. Frequency response comes in many flavors - sub-minute;
several minutes; and hours. The RS seems to touch on all of them in this proposal.

frequency response up to five minutes.

Response: There was no consensus on the scope of the proposed requirements, and the drafting team revised the SAR to focus solely on
collecting data needed to model frequency response in each of the interconnections. The data collection will include data to model and analyze

Southern Company Transm. (1)

In our opinion, this SAR, or one like it, is required to ensure that the primary frequency response of the
interconnections and the BAs do not deteriorate to a point where 1) the interconnection can not
adequately respond to major generator trips (including potential multiple contingencies which, though
rare, do happen) and 2) primary frequency response of the BAs is inadequate to support islanding
during severe local disturbances, thus allowing local disturbances to cascade into regional or
interconnection wide disturbances. Primary frequency response is declining in at least the Eastern and
Western Interconnections. WECC has taken a proactive approach to addressing this problem, but
there is no similar work being done in the Eastern Interconnection. This SAR, or one like it, is needed
to take the best practices in the industry, wherever they may be found, and utilize them to protect the
interconnections from disturbances that could be avoided if we take action now rather than waiting until
the problems actually occur.

Response: There was no consensus on the scope of the proposed requirements, and the drafting team revised the SAR to focus solely on
collecting data needed to model frequency response in each of the interconnections. Your support is very much appreciated.

IESO. (2)
Ron Falsetti

(i) The SAR does not address the load portion of the frequency response but it indicates that the
standard would apply to the LSEs as well. Please clarify or eliminate LSE from the Reliability Function
check list.

(i) We feel that the SAR needs to be very clear on what the proposed standard is intended and what
will be included. Conducting calculation, measuring and report on frequency excursion events followed
by analysis would help to ascertain whether or not poor performance exists. However, the
determination of poor performance also relies on having a minimally acceptable level to gauge. If the
standard is to provide requirements for calculation, reporting and conducting analysis only, then there
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Commenter

Comment

needs to be some general guideline on the threshold for reporting and analyzing, which in turn begs the
question of should this "guideline” be included as the initial standard, whose compliance would not be
enforced until sufficient experience has been gained and field test conducted, with possible revision as
experience and field test so suggest. Absent a minimum performance level, the requirements for
governor setting would be difficult to determine.

Response: There was no consensus on the scope of the proposed requirements, and the drafting team revised the SAR to focus solely on
collecting data needed to model frequency response in each of the interconnections. The Load-serving Entity will need to provide some of the
data needed to model frequency response.

Energy Mark, Inc. (8)
Howard F. lllian

The current measurement methods for determining individual Balancing Authority Frequency Response
may not be reliable. This is because the current measurement methods only capture a small sample of
the frequency responses provided limited to only several minutes per year. The metering methods we
currently use on the interconnection can shed some light on this problem. Since the each BA
measures its Tie Line Error with common metering with adjancent BAs, the sum of the Tie Line Errors
over the total interconnection must equal zero at all times. Each tie line has a positive error for one BA
and a negative error of equal value to the other BA that the tie line connects. If the errors must sum to
zero, then the change in errors must also sum to zero between any two points in time. Since the
Frequency on an interconnection is the same throughtout the interconnection at any point in time for
the purpose of the frequency response measurement, the change in frequency between two points in
time must also be the same throughout the interconnection. Therefore, the change in tie-line error
divided by the change in frequency must indicate a total frequency response for the interconnection as
measured by the sum of the individual BA frequency responses must be equal to zero. In other words,
there is a BA or a set of BAs that cause each frequency response on the interconnection. Only
knowledge of the distribution of individual frequency responses among BAs will provide the necessary
information to determine whether or not the frequency response indicated by current measurement
methods will maintain adequate reliablity. It may not be the average frequency response to large
events that indicates interconnection reliability, but the distribution of frequency responses among BAs
including both the positive and negative responses. Therefore, the measurement methods included in
the standard should have the goal of capturing the distribution of both positive and negative frequency
responses over the entire range of frequency operation should be a goal of standard. The
measurement methods suggested will not accomplish this goal.

considered.

Response: We agree with the concerns on errors induced in the measurement process. The standard will be designed to capture enough
events to provide a statistically-sound estimate of Balancing Authority response. We also agree that the distribution of responses needs to be

Duke Energy Midwest (1, 3, 6)
Jeff Baker

| believe we have to address the frequency issue, but feel that it can be developed over time proactivly.

Response: The revised SAR focuses solely on the collection of data needed to model frequency response. The data can be analyzed and
additional standards can be developed that build on the results of those analyses. This supports your suggestion that the standard(s) be
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Commenter Comment

developed proactively over time.

NERC Resources Subcommittee In our opinion, this SAR, or one like it, is required to ensure that the primary frequency response of the
interconnections and the BAs do not deteriorate to a point where 1) the interconnection can not
adequately respond to major generator trips (including potential multiple contingencies which, though
rare, do happen) and 2) primary frequency response of the BAs is inadequate to support islanding
during severe local disturbances, thus allowing local disturbances to cascade into regional or
interconnection wide disturbances. Primary frequency response is declining in all Interconnections,
Eastern, Western and ERCOT. WECC and ERCOT have taken a proactive approach to addressing
this problem, but there is no similar work being done in the Eastern Interconnection. This SAR, or one
like it, is needed.

Response: There was no consensus on the scope of the proposed requirements, and the drafting team revised the SAR to focus solely on
collecting data needed to model frequency response in each of the interconnections. Your support is very much appreciated.
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The Frequency Response SAR Requesters thank all commenters who submitted comments on
Draft 3 of the Frequency Response SAR. This SAR was posted for a 30-day public comment
period from February 8 through March 9, 2007. The requesters asked stakeholders to provide
feedback on the standard through a special standard Comment Form. There were 26 sets of
comments, including comments from more than 59 different people from 39 companies
representing 9 of the 10 Industry Segments as shown in the table on the following pages.

Based on the comments received, the drafting team did not make any changes to the SAR
(except to update the descriptions of the Reliability Functions to match the latest version of the
Functional Model) and is recommending that the Standards Committee authorize moving this
SAR forward to standard drafting.

In this “Consideration of Comments” document stakeholder comments have been organized so
that it is easier to see the responses associated with each question. All comments received on
the standards can be viewed in their original format at:

http://www.nerc.com/~filez/standards/Frequency Response.html

If you feel that your comment has been overlooked, please let us know immediately. Our goal
is to give every comment serious consideration in this process! If you feel there has been an
error or omission, you can contact the Director of Standards, Gerry Adamski, at 609-452-8060
or at qerlrv.adamski@nerc.net. In addition, there is a NERC Reliability Standards Appeals
Process.

! The appeals process is in the Reliability Standards Development Procedures:
http://www.nerc.com/standards/newstandardsprocess.html.

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

Industry Segments are:

1 — Transmission Owners

2 — RTOs, ISOs

3 — Load-serving Entities

4 — Transmission-dependent Utilities

5 — Electric Generators

6 — Electricity Brokers, Aggregators, and Marketers

7 — Large Electricity End Users

8 — Small Electricity End Users

9 — Federal, State, Provincial Regulatory or other Government Entities
10 - Regional Reliability Organizations, Regional Entities

Commenter Organization Industry Segment
1 2 3 4 5 6 7 8 9 10
Dan Boezio (G8) | AEP v
Jason Shaver American Transmission Co. | v
Bart McManus Bonneville Power v
Administration
4, James Murphy Bonneville Power v
Administration
5. John Anasis Bonneville Power v
Administration
6. Brenda Anderson | Bonneville Power v
Administration
7. Brent Kingsford California ISO 4
8 Ed Thompson ConEd v
(G2)
9. Michael Gildea Constellation Generation 4
10. | Doug Hils (G3) Duke Energy 4
11. | Howard F. Illian Energy Mark, Inc. v
12. | Steve Myers (G1) | ERCOT v
13. | Bruno Jesus (G2) | Hydro One Networks v
14. | Roger Hydro Québec v
Champagne (G1) | TransEnergie
15. | Ron Falsetti (G1) | IESO 4
16. | Kathleen ISO-NE v
Goodman (G1)
17. | Bill Shemley (G2) | ISO-NE v
18. | Brian Thumm ITC Transmission v
(G3)
19. | Jim Cyrulewski JDRJC Associates v
(G3)
20. | Michael Gammon | Kansas City Power & Light 4
21. | Jim Useldinger KCPL v
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Commenter Organization Industry Segment
1 |2|3|4|5|6|7|8]|9]10
(G8)
22. | Jason Atwood Kelson Energy v
(G8)
23. | Don Nelson (G2) | MA Dept. of Tele. And v
Energy
24. | Robert Coish Manitoba Hydro v 4 vV
25. | Alan R. Oneal MidAmerican Energy Co.
26. | Jason Marshall Midwest ISO Stakeholders v
(G3) Standards Collaboration
Participants
27. | Herb National Grid 4
Schrayshuen
28. | Randy McDonald | NBSO v
(G2)
29. | Guy V. Zito (G2) | NPCC v
30. | Sydney Niemeyer | NRG Texas, Qualified v
Scheduling Entity
31. | Jerad Barnhart NStar 4
32. | Mike Calimano NYISO v
(G1)
33. | Greg Campoli NYISO v
(G1)
34. | Ralph Rufrano NYPA v
(G2)
35. | Theodore Papaps | NYSRC v
36. | Al Adamson (G2) | NYSRC v
37. | Pete Kuebeck OG&E v
(G8)
38. | Al DiCaprio PIM v
39. | Alicia Daughtery | PIM v
40. | Joseph Willson PIM v
41. | Tom Bowe PIM 4
42. | Mike Pfeister Salt River Project 4
43. | Jim Busbin (G6) Southern Company v
Services, Inc.
44. | Marc Butts (G6) Southern Company v
Services, Inc.
45. | 1.T. Wood (G6) Southern Company 4
Services, Inc.
46. | Roman Carter Southern Company v
Services, Inc.
47. | Raymond Vice Southern Company v
Services, Inc.
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Commenter Organization Industry Segment
4 5 6 7
48. | Jim Viikinsalo Southern Company
Services, Inc.
49. | Tom Higgins Southern Company v
Services, Inc.
50. | Terry Crawley Southern Company v
Services, Inc.
51. | Ron Beck Southwestern Power
Administration
52. | Bill Grant (G8) Southwestern Public
Service
53. | Wayne Galli (G8) | SPP
54, | Steve Massey Westar Energy v
(G8)
55. | Mich Crouch (G8) | Western Farmers
56. | Greg Pieper Xcel Energy Services
57. | Michael Ibold Xcel Energy Services
58. | Steve Beuning Xcel Energy Services 4
59. | David Lemmons Xcel Energy Services v

I - Indicates that individual comments were submitted in addition to comments submitted as

part of a group
G1 - IRC Standards Review Committee
G2 - NPCC CP9 Reliability Standards Working Group (NPCC CP9)

G3 - Midwest ISO Stakeholders Standards Collaboration Participants (MISO SSC)

G4 - TVA

G5 - Public Service Commission of SC (PSC of SC)

G6 - Southern Company Transmission (Southern Co)

G7 - MRO

G8 - Southwest Power Pool Operating Reliability Working Group

Page 4 of 31 June 30, 2007



Consideration of Comments on 3" Posting of Frequency Response SAR

Index to Questions, Comments, and Responses

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
Y 0 1= T 1 6

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

9] oY 00 TY=Ta I =1 a Lo F= ' 12 12

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

Lo 1= | Tot= o 1P 17

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? ... 22

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. .................... 26
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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?

Summary Consideration:

The majority of the comments agreed with the reduced scope of the SAR, which now focuses only on the data collection that is
needed to support the development of accurate models of Frequency Response in North America. For most of the commenters
that did not support the reduced scope, the SAR Drafting Team believes there may be a misunderstanding with respect to the
use of the Target Frequency Response. The SAR Drafting Team explained to those commenters that the Target Frequency
Response does not set a minimum for any particular Balancing Authority. Rather it sets a benchmark, beyond which additional
data is needed from the Balancing Authority.

Question #1

Commenter Yes | No Comment
SWPA IZI The scope of this SAR is for data collection, and should not include establishing a Target
Frequency Response as stated in Paragraph #5.

Response: The SAR Drafting Team appreciates your input, but disagrees with your conclusion. There should always be a
purpose for going to the trouble and expense of capturing and analyzing data. The SAR Drafting Team considers the
establishment of a Target Frequency Response for each Interconnection as vital for the reliability of the Interconnections and
one of the two fundamental reasons why this SAR was initially drafted. The SAR Drafting Team believes there may be a
misunderstanding with respect to Target Frequency Response, which does not set a minimum for any particular Balancing
Authority. The Target Frequency Response sets a benchmark, beyond which additional data is needed from the Balancing
Authority.

Xcel Energy Services IZI We agree with the proposed scope except that items 5 and 6 do not deal specifically with
data collection and therefore are beyond the scope of the SAR. We are concerned over
establishing a Target Frequency Response. This is presumptious in that it advances a
proposed remedy before first meeting the intent of the SAR-determining the cause for
the percieved decline in frequency response. We support Items 6a. and 6b. if referenced
to item 4 as modified as follows: Modify 4 to require generator level reporting when the
Frequency Response for a BA is less than [75]* percent of the Previous Years observed
Frequency Response. Delete items 5 and 6.

Response: In response to your first comment on Paragraph 5, the SAR Drafting Team considers the establishment of a
Target Frequency Response for each Interconnection as vital for the reliability of the Interconnections and one of the two
fundamental reasons why this SAR was drafted initially. The reason for establishing the target frequency response is to
determine the point at which additional data is needed from a given Balancing Authority.

In response to your comment on Paragraph 6, the SAR Drafting Team does not view the provisions of Paragraph 6 as
presumptive or proscriptive, but as a necessary step in identifying and understanding potential frequency response variations
within a given Interconnection. No specific action is required by the Balancing Authority or the Generation Owner at this
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Question #1

Commenter | Yes | No | Comment

point in the process beyond supplying the data needed for NERC to understand why variations in Frequency Response occur
in different regions and to determine if further actions are required, via the NERC Reliability Standards Process, to address
them.

PIM 1 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 PJM does not agree that collecting data rises to the level of
a valid NERC reliability standard.

Response: NERC's Reliability Standards Development Plan: 2007 - 2009 describes the characteristics of a Reliability
Standard as follows: ™ Although reliability standards have a common format and process, several types of reliability standards
may exist, each with a different approach to measurement:

» Technical standards related to the provision, maintenance, operation, or state of bulk power systems will likely contain
measures of physical parameters and will often be technical in nature.

» Performance standards related to the actions of entities providing for or impacting the reliability of the bulk power
systems will likely contain measures of the result of such actions, or the nature of the performance of such actions”.

Collecting, correlating and analyzing data on a continental scale is not a simple matter. The SAR Drafting Team believes that
the scale of this project and the potential importance of the conclusions to be developed per the specifications in Paragraphs
5 and 6 more than warrant the use of the NERC Reliability Standards Process to address them. Directed research can be
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Question #1

Commenter | Yes | No | Comment
investigated during the standard development effort.
IESO |z[ We do not agree with the reduced scope of this SAR. It does not require a standard to

enable a data collection task(s). Data collection procedures and processes, charged by a
standing committee, e.g. the OC, or respective working groups, would be more than
sufficient.

Response: The SAR Drafting Team believes that the scale of this project, the ongoing nature, and the potential importance
of the conclusions to be developed per the specifications in Paragraphs 5 and 6 more than warrant the use of the NERC
Reliability Standards Process to address them. We believe the Standing Committees would play a vital role in evaluating the
initial results of the standard.

SPP ORWG 1 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.

Response: The SAR Drafting Team appreciates your input, but disagrees with your conclusion. The SAR Drafting Team
considers the establishment of a Target Frequency Response for each Interconnection as vital for the reliability of the
Interconnections and one of the two fundamental reasons why this SAR was drafted initially. The reason for establishing the
target frequency response is to determine the point at which additional data is needed from a given Balancing Authority.

With respect to your comment on Paragraph 6, the SAR Drafting Team does not view the provisions of Paragraph 6 as
presumptive or proscriptive, but as a necessary step in identifying and understanding potential frequency response variations
within a given Interconnection. No specific action is required by the Balancing Authority or the Generation Owner at this
point in the process beyond supplying the data needed for NERC to understand why variations in Frequency Response occur
in different regions and to determine if further actions are required, via the NERC Reliability Standards Process, to address
them. The intent of the Target Frequency Response is to determine the point where additional data is required. The SAR
Drafting Team does not recognize the specific wording that you are referring to in Paragraph 6 and request clarification.

KCP&L IZI 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 presumptuous to advance a remedy
prior to determining cause of the perceived decline in frequency response. Allow the
techincal SAR to perform its function to determine cause. Any appropriate remedy in
operating standards should become apparent.

Do not agree with point 6 of the description. In order to get a handle on what is really
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Consideration of Comments on 3" Posting of Frequency Response SAR

Question #1

Commenter Yes | No Comment

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.

Response: We appreciate your input, but disagree with your conclusion. The SAR Drafting Team considers the
establishment of a Target Frequency Response for each Interconnection as vital for the reliability of the Interconnections and
one of the two fundamental reasons why this SAR was drafted initially. The reason for establishing the target frequency
response is to determine the point at which additional data is needed from a given Balancing Authority.

In response to your comment on Paragraph 6, the SAR Drafting Team does not view the provisions of Paragraph 6 as
presumptive or proscriptive, but as a necessary step in identifying and understanding potential frequency response variations
within a given Interconnection. No specific action is required by the Balancing Authority or the Generation Owner at this
point in the process beyond supplying the data needed for NERC to understand why variations in Frequency Response occur
in different regions and to determine if further actions are required, via the NERC Reliability Standards Process, to address
them. The intent of the Target Frequency Response is to determine the point where additional data is required. The SAR
Drafting Team does not recognize the specific wording that you are referring to in Paragraph 6 and request clarification.

Hydro Québec V1 1 HQT believe there might be other means than Reliability Standards to accomplish this
TransEnergie data collection.

Response: The SAR Drafting Team agrees that there may be methods other than the use of the NERC Reliability Standards
Process to address this issue. However, due to the scale of this project and the potential importance of the conclusions to be
developed per the specifications in Paragraphs 5 and 6, the SAR Drafting Team believes that the use of the NERC Reliability
Standards Process is appropriate.

NPCC CP9 V1 1 Many of NPCC's participating members believe there are other means to accomplish this
phase of the initiative and that appropriate revisions to existing standard(s) may address
the issue determined by the data analysis could be proposed.

Response: The SAR Drafting Team agrees that there may be methods other than the use of the NERC Reliability Standards
Process to address this issue. However, due to the scale of this project and the potential importance of the conclusions to be
developed per the specifications in Paragraphs 5 and 6, the SAR Drafting Team believes that the use of the NERC Reliability
Standards Process is appropriate.

NYISO |Z[ |Z| The NYISO is uncertain if this is the appropriate means to require data collection for
purposes of developing models. A review should be made to be certain that this
proposed scope meets the criteria for a standard.

Response: The SAR Drafting Team agrees that there may be methods other than the use of the NERC Reliability Standards
Process to address this issue. However, due to the scale of this project and the potential importance of the conclusions to be
developed per the specifications in Paragraphs 5 and 6, the SAR Drafting Team believes that the use of the NERC Reliability
Standards Process is appropriate. Note that the NERC Standards Committee and the industry as a whole are currently
performing just such a review, as you request, by commenting on this draft SAR.
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Consideration of Comments on 3" Posting of Frequency Response SAR

Question #1

Commenter

Yes

No

Comment

Energy Mark, Inc.

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?

Response: The SAR Drafting Team agrees that there may be technical issues which may allow the Standard Drafting Team
to accomplish the functional purpose of this SAR differently than anticipated by the SAR Drafting Team. This is allowed for in
the NERC Reliability Standards Process Manual, page 19, as noted by PJM above.

It is anticipated by the SAR Drafting Team that the work set forth in the SAR will aid in determining if a Performance
Standard is required and, if so, how the standard should be structured. A SAR for a Frequency Response Performance
Standard can be written and submitted to the NERC Standards Committee at any time.

MidAmerican Energy
Co.

M

This standard would be a start, at least, at bringing to light where and why response is
being lost. It may well be that exposure and peer pressure, as well as the tiered
reporting requirements, will keep plant and operations personnel abreast of their
obligations for providing reserves of all types.

Response: The SAR Draftin

Team

appreciates your support.

Southern

|

Frequency response and its dynamic behavior is a complex issue that requires detailed
analysis and study to understand. This in turn requires sufficient high quality data be
obtained to support the development of models and concepts. The data could be
collected voluntarily, but without the force of NERC standards behind it not many people
are going to devote the resources required to collect the data. We strongly support this
effort.

Response: The SAR Draftin

Team

appreciates your support.

ISO New England

Bonneville Power
Administration

American
Transmission Co.

CAISO

ERCOT

NN N RN
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Consideration of Comments on 3" Posting of Frequency Response SAR

Question #1

Commenter

n

No

Comment

Manitoba Hydro

MISO

NRG Texas

NYSRC

Salt River Project

American Electric
Power

ITC Transco

N NHNENEG
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Consideration of Comments on 3" Posting of Frequency Response SAR

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?

Summary Consideration:

The majority of the commenters supported the functional entities for which the proposed standard would be applicable,
specifically the Reliability Coordinator, Balancing Authority, Generator Owner, Generator Operator, and Load-Serving Entity. All
commenters that responded that they did not agree to the proposed functional entities requested clarification on the
applicability to a Load-serving Entity (LSE).

The SAR Drafting Team explained that the LSE functional entity was added in response to stakeholder comments received on
the first draft of the SAR. The SAR Drafting Team also explained to commenters that various industry experts estimate that as
much as 1/3 of the total Interconnection Frequency Response may be supplied by Load Frequency Response (the other 2/3 is
supplied from Turbine Governor Support). Thus information from the LSE concerning the composition and variations of load
served within the Interconnection can be critical in understanding total Interconnection Frequency Response.

One commenter suggested that if there is a future performance standard, it would be unreasonable to implement a technical
standard that requires functional entities to provide data. The SAR Drafting Team does not see the linkage between requiring
data from entities in order to qualify and quantify Frequency Response with the interconnections and NOT including all these
entities in a Frequency Response Performance Standard.

Question #2

Commenter Yes | No Comment

PIM 7 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.

Response: The stated purpose of this SAR is to collect and analyze data in order to determine the Frequency Response for
each Interconnection, recommend a target Frequency Response for each Interconnection and determine the cause of any
significant variations in Frequency Response within each of the Interconnections.

In response to your comment on applicability to LSEs, various industry experts estimate that as much as 1/3 of the total
Interconnection Frequency Response may be supplied by Load Frequency Response (the other 2/3 is supplied from Turbine
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Consideration of Comments on 3" Posting of Frequency Response SAR

Question #2

Commenter | Yes | No | Comment

Governor Support). Thus information from the LSE concerning the composition and variations of load served within the
Interconnection can be critical in understanding total Interconnection Frequency Response. The applicability to LSEs was
added at the specific request of commenters in a previous version of the SAR.

SWPA 1 Load serving entities should not be included due to the characteristics of load and
frequency. Load Serving Entities should contribute data to determine FRC.

Response: Various industry experts estimate that as much as 1/3 of the total Interconnection Frequency Response may be
supplied by Load Frequency Response (the other 2/3 is supplied from Turbine Governor Support). Thus information from the
LSE concerning the composition and variations of load served within the Interconnection can be critical in understanding total
Interconnection Frequency Response. The applicability to LSEs was added at the specific request of commenters in a
previous version of the SAR. Note that your two statements seem to contradict each other.

NPCC CP9 |Z[ NPCC participating members question the need to include the applicability to the LSEs in
this SAR and requests the drafting team to explain this.

Response: Various industry experts estimate that as much as 1/3 of the total Interconnection Frequency Response may be
supplied by Load Frequency Response (the other 2/3 is supplied from Turbine Governor Support). Thus information from the
LSE concerning the composition and variations of load served within the Interconnection can be critical in understanding total
Interconnection Frequency Response. The applicability to LSEs was added at the specific request of commenters in a
previous version of the SAR.

NYSRC IZI Explain the applicability of the SAR to LSEs.

Response: Various industry experts estimate that as much as 1/3 of the total Interconnection Frequency Response may be
supplied by Load Frequency Response (the other 2/3 is supplied from Turbine Governor Support). Thus information from the
LSE concerning the composition and variations of load served within the Interconnection can be critical in understanding total
Interconnection Frequency Response. The applicability to LSEs was added at the specific request of commenters in a
previous version of the SAR.

SPP ORWG |Z[ A standard can not be imposed on the response of load to frequency. Load Serving
Entities can only provide data.

Response: The SAR Drafting Team agrees that the role of the LSE will primarily be to supply data concerning the
composition and variations of load served within the Interconnection. There is nothing in the SAR imposing a response
requirement on any of the functional entities.

Hydro Quebec | We question the need to include the applicability to the LSEs in this SAR and requests
TransEnergie the drafting team to explain the purpose.

Response: Various industry experts estimate that as much as 1/3 of the total Interconnection Frequency Response may be
supplied by Load Frequency Response (the other 2/3 is supplied from Turbine Governor Support). Thus information from the
LSE concerning the composition and variations of load served within the Interconnection can be critical in understanding total
Interconnection Frequency Response. The applicability to LSEs was added at the specific request of commenters in a
previous version of the SAR.
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Consideration of Comments on 3" Posting of Frequency Response SAR

Question #2

Commenter Yes | No Comment
IESO 1 For the purpose of data collection, assigning responsibility to the Balancing Authority,
Generator Operator and Load-serving Entity would suffice.

Response: Most of the data will be collected from the entities you list. However, the SAR Drafting Team believes the other
entities included in the SAR have some of the data that is needed for this standard. For example the Generator Owner might
have relevant data that may not be available from the Generator Operator.

ISO New England IZI 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.

Response: Various industry experts estimate that as much as 1/3 of the total Interconnection Frequency Response may be
supplied by Load Frequency Response (the other 2/3 is supplied from Turbine Governor Support). Thus information from the
LSE concerning the composition and variations of load served within the Interconnection can be critical in understanding total
Interconnection Frequency Response. The applicability to LSEs was added at the specific request of commenters in a
previous version of the SAR.

American 1 ATC does not see the need to identify the Load Serving Entity in the Applicability section.
Transmission Co. The SDT should provide an explanation as to the reasoning behind the selection of Load
Serving Entities.

Response: Various industry experts estimate that as much as 1/3 of the total Interconnection Frequency Response may be
supplied by Load Frequency Response (the other 2/3 is supplied from Turbine Governor Support). Thus information from the
LSE concerning the composition and variations of load served within the Interconnection can be critical in understanding total
Interconnection Frequency Response. The applicability to LSEs was added at the specific request of commenters in a
previous version of the SAR.

Energy Mark, Inc. |Z| IZI I 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
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Consideration of Comments on 3" Posting of Frequency Response SAR

Question #2

Commenter Yes | No Comment

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.

Response: The SAR Drafting Team appreciates your input, but disagrees with some of your conclusions.

The SAR Drafting team does not see the linkage between requiring data from entities in order to qualify and quantify
Frequency Response with the interconnections and NOT including all these entities in a Frequency Response Performance
Standard.

Available Frequency Response and its distribution within an Interconnection may require that certain generators be treated
differently than others due to their location and electrical characteristics. How this difference is compensated is neither
within the scope of this SAR nor within NERC’s authority.

The SAR drafting team agrees with your statement about the data collection being performed in the most efficient manner.

Salt River Project ™ Ultimately there may be some impact to the Planning Coordinator and/or Resource
Planner if a frequency response requirement is specified. Could there be an extreme
scenario where an entity would have to consider shedding load to meet some frequency
reserve criteria?

Response: The SAR Drafting Team does not anticipate that the standard resulting from this SAR will contain any
requirement for specific Frequency Responses from the Interconnections or the Balancing Authorities. Future standards are
beyond the scope of this SAR. The SAR Drafting Team would expect that in any standard (whether dealing with transmission,
dynamics or reserves) load shedding only makes sense if the entity cannot withstand the next contingency.

Xcel Energy Services V1 To the extent information is needed from these entities, they are appropriate to list. It
is possible that the LSE is not required.

Response: Various industry experts estimate that as much as 1/3 of the total Interconnection Frequency Response may be
supplied by Load Frequency Response (the other 2/3 is supplied from Turbine Governor Support). Thus information from the
LSE concerning the composition and variations of load served within the Interconnection can be critical in understanding total
Interconnection Frequency Response. The applicability to LSEs was added at the specific request of commenters in a
previous version of the SAR.

American Electric |Z[ The role of the load serving entity in item 6b is unclear.
Power

Response: Various industry experts estimate that as much as 1/3 of the total Interconnection Frequency Response may be
supplied by Load Frequency Response (the other 2/3 is supplied from Turbine Governor Support). Thus information from the
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Consideration of Comments on 3" Posting of Frequency Response SAR

Question #2

Commenter

|Yes | No

| Comment

LSE concerning the composition and variations of load served within the Interconnection can be critical in understanding total
Interconnection Frequency Response. The applicability to LSEs was added at the specific request of commenters in a
previous version of the SAR.

ERCOT

CAISO

Bonneville Power
Administration

KCP&L

Manitoba Hydro

MidAmerican Energy
Co.

MISO

NRG Texas

NYISO

Southern

ITC Transco

NINNNFN NN NXNR
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Consideration of Comments on 3" Posting of Frequency Response SAR

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?

Summary Consideration:

Most comments agreed that the clarification helped to identify the window of time when frequency response appears to be
masked by AGC action. Several commenters requested more specific information on the sample rates and the specific data that
would be collected. The SAR Drafting Team explained that this type of information will be developed in the standard
development process and not captured in the SAR. The SAR drafting team agreed to forward these comments to the Director
of Standards Development so that they can be addressed by the Frequency Response Standard Drafting Team.

Question #3

Commenter Yes | No Comment
SWPA |Z[ Need more specific information regarding sample rates. The 5-minutes of frequency
response should identify time periods prior to and after the event.

Response: The SAR Drafting Team agrees with the comment. Specific information, such as sampling rate and specific data
requirements, will be developed in the standard development process and not captured in the SAR. The five minute period
was proposed based on comments to a prior version of the SAR. Some commenters were concerned that governors were
withdrawing response shortly after the initial excursion. The SAR drafting team will forward these comments to the Director
of Standards so that they can be addressed by the Frequency Response Standard Drafting Team. We expect the data
sampling rate to be on existing SCADA periodicity.

SPP ORWG |Z| The 5 minute time is adequate, 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. It is also important to
include a sample rate, such as 4 seconds (obviously, faster samples are better, but may
not be practical).

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.

Response: The SAR Drafting Team agrees with the comment. Specific information, such as sampling rate and specific data
requirements, will be developed in the standard development process and not captured in the SAR. The five minute period
was proposed based on comments to a prior version of the SAR. Some commenters were concerned that governors were
withdrawing response shortly after the initial excursion. The SAR drafting team will forward these comments to the Director
of Standards so that they can be addressed by the Frequency Response Drafting Team. We expect the data sampling rate to
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Consideration of Comments on 3" Posting of Frequency Response SAR

Question #3

Commenter | Yes | No | Comment
be on existing SCADA periodicity.
Xcel Energy Services |z[ Further clarification is needed around the time period for which data will be collected. It

important to note that description of the 5 minutes data collection period should include
1 minute before and 4 minutes after the event.

Response: In response to your first comment, the SAR Drafting Team agrees with the comment. Specific information, such
as sampling rate and specific data requirements, will be developed in the standard development process and not captured in
the SAR. The five minute period was proposed based on comments to a prior version of the SAR. Some commenters were
concerned that governors were withdrawing response shortly after the initial excursion. The SAR drafting team will forward
these comments to the Director of Standards so that they can be addressed by the Frequency Response Standard Drafting
Team. We expect the data sampling rate to be on existing SCADA periodicity.

In response to your second comment, the SAR Drafting team agrees that data is required both before and after the
contingency to be analyzed.

ITC Transco |Z| Five minutes of data seems arbitrary. If the collection period were extended to 15
minutes, it would coincide with the Disturbance Control period.

Response: Thank you for your comment. The SAR Drafting Team agrees with the comment. Specific information, such as
sampling rate and specific data requirements, will be developed in the standard development process and not in the SAR.
The five minute period was proposed based on comments to a prior version of the SAR. Some commenters were concerned
that governors were withdrawing response shortly after the initial excursion. The SAR drafting team will forward these
comments to the Director of Standards so that they can be addressed by the Frequency Response Drafting Team. We expect
the data sampling rate to be on existing SCADA periodicity.

PIM IZI 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.

Response: Specific information, such as sampling rate and specific data requirements, will be developed in the standard
development process and not captured in the SAR. The five minute period was proposed based on comments to a prior
version of the SAR.

NYSRC |z[ It is not clear what type of data is going to be collected from this requirement. AGC
response is continuous. What is the justification for the specific "five minutes" reffered
to? Since AGC control is every 4 seconds, five minutes appears to be too long a period to
collect this data. Imposing this requirement will require the installation of local data
storage retention facilities & telemetering equipment that may not be necessary.

Response: The SAR Drafting Team agrees with the comment. Specific information, such as sampling rate and specific data
requirements, will be developed in the standard development process and not captured in the SAR. The five minute period
was proposed based on comments to a prior version of the SAR. Some commenters were concerned that governors were

Page 18 of 31




Consideration of Comments on 3" Posting of Frequency Response SAR

Question #3

Commenter | Yes | No | Comment

withdrawing response shortly after the initial excursion. The SAR drafting team will forward these comments to the Director
of Standards so that they can be addressed by the Frequency Response Standard Drafting Team. We expect the data
sampling rate to be on existing SCADA periodicity.

NPCC CP9 1 It is not clear what type of data is going to be collected from this requirement. AGC
response is continuous. What is the justification for the specific "five minutes" referred
to? Since AGC control is every 4 seconds, five minutes appears to be too long a period to
collect this data. Imposing this requirement will require the installation of local data
storage retention facilities & telemetering equipment that may not be necessary and
NPCC participating members would like the drafting team to explain why 5 minutes is
necessary.

Also, when requesting data from a generator what is expected scan-rate/exception
reporting clarity of the data?

Response: The SAR Drafting Team agrees with the comment. Specific information, such as sampling rate and specific data
requirements, will be developed in the standard development process and not in the SAR. The five minute period was
proposed based on comments to a prior version of the SAR. Some commenters were concerned that governors were
withdrawing response shortly after the initial excursion. The SAR drafting team will forward these comments to the Director
of Standards so that they can be addressed by the Frequency Response Standard Drafting Team. We expect the data
sampling rate to be on existing SCADA periodicity.

KCP&L IZI The 5 minute time is adequate, 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). It is 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. It is also important to
include a sample rate, such as 4 seconds (obviously, faster samples are better, but may
not be practical).

Response: The SAR Drafting Team agrees with the comment. Specific information, such as sampling rate and specific data
requirements, will be developed in the standard development process and not captured in the SAR. The five minute period
was proposed based on comments to a prior version of the SAR. Some commenters were concerned that governors were
withdrawing response shortly after the initial excursion. The SAR drafting team will forward these comments to the Director
of Standards so that they can be addressed by the Frequency Response Standard Drafting Team. We expect the data
sampling rate to be on existing SCADA periodicity.

Energy Mark, Inc. |Z[ |Z| I agree with the concept of measuring Frequency Response for an extended period after
a disturbance, but I 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
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Consideration of Comments on 3" Posting of Frequency Response SAR

Question #3

Commenter Yes | No Comment

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.

Response: The SAR Drafting Team agrees with the comment. Specific information, such as sampling rate and specific data
requirements, will be developed in the standard development process and not captured in the SAR. The five minute period
was proposed based on comments to a prior version of the SAR. Some commenters were concerned that governors were
withdrawing response shortly after the initial excursion. The SAR drafting team will forward these comments to the Director
of Standards so that they can be addressed by the Frequency Response Standard Drafting Team. We expect the data
sampling rate to be on existing SCADA periodicity.

Hydro Québec |Z| IZI We requests clarification as to what data and at what periodicity will be collected from
TransEnergie the identified entities.

Response: The SAR Drafting Team agrees with the comment. Specific information, such as sampling rate and specific data
requirements, will be developed in the standard development process and not captured in the SAR. The five minute period
was proposed based on comments to a prior version of the SAR. Some commenters were concerned that governors were
withdrawing response shortly after the initial excursion. The SAR drafting team will forward these comments to the Director
of Standards so that they can be addressed by the Frequency Response Standard Drafting Team. We expect the data
sampling rate to be on existing SCADA periodicity.

ISO New England |Z[ |Z[ ISO New England requests clarification as to what data and at what periodicity will be
collected.

Response: The SAR Drafting Team agrees with the comment. Specific information, such as sampling rate and specific data
requirements, will be developed in the standard development process and not captured in the SAR. The five minute period
was proposed based on comments to a prior version of the SAR. Some commenters were concerned that governors were
withdrawing response shortly after the initial excursion. The SAR drafting team will forward these comments to the Director
of Standards so that they can be addressed by the Frequency Response Standard Drafting Team. We expect the data
sampling rate to be on existing SCADA periodicity.

MISO ™ 7 Five minutes is acceptable. There may be merit in collecting 15 minutes of data to cover
the DCS window. The data should be readily available since the BAs are already
examining this data to determine their compliance with the DCS standard. The final
decision can be made during the standards drafting phase.

Response: The SAR Drafting Team agrees with the comment. Specific information, such as sampling rate and specific data
requirements, will be developed in the standard development process and not captured in the SAR. The five minute period
was proposed based on comments to a prior version of the SAR. Some commenters were concerned that governors were
withdrawing response shortly after the initial excursion. The SAR drafting team will forward these comments to the Director
of Standards so that they can be addressed by the Frequency Response Standard Drafting Team. We expect the data
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Consideration of Comments on 3" Posting of Frequency Response SAR

Question #3

Commenter | Yes | No | Comment
sampling rate to be on existing SCADA periodicity.
NYISO |Z[ |z[ It is not clear what type of data is going to be collected from this requirement. AGC

response is continuous. What is the justification for the specific "five minutes" reffered
to? Since AGC control is every 4 seconds, five minutes appears to be too long a period to
collect this data. Imposing this requirement will require the installation of local data
storage retention facilities & telemetering equipment that may not be necessary and
NPCC participating members would like the drafting team to explain why 5 minutes is
necessary.

Also, when requesting data from a generator what is expected scan-rate/exception
reporting clarity of the data?

Response: The SAR Drafting Team agrees with the comment. Specific information, such as sampling rate and specific data
requirements, will be developed in the standard development process and not captured in the SAR. The five minute period
was proposed based on comments to a prior version of the SAR. Some commenters were concerned that governors were
withdrawing response shortly after the initial excursion. The SAR drafting team will forward these comments to the Director
of Standards so that they can be addressed by the Frequency Response Standard Drafting Team. We expect the data
sampling rate to be on existing SCADA periodicity.

ERCOT V1 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.

Response: The SAR Drafting Team agrees with the comment. Specific information, such as sampling rate and specific data
requirements, will be developed in the standard development process and not captured in the SAR. The five minute period
was proposed based on comments to a prior version of the SAR. Some commenters were concerned that governors were
withdrawing response shortly after the initial excursion. The SAR drafting team will forward these comments to the Director
of Standards so that they can be addressed by the Frequency Response Standard Drafting Team. We expect the data
sampling rate to be on existing SCADA periodicity.

Manitoba Hydro V1 Ten minutes might be more useful, especially in any areas where it appears to take a
long time to settle down after a frequency deviation event. This could be left up to the
discretion of operators and balancing authorities in any areas where slow or bumpy
returns to normal frequency levels are experienced.

Response: The SAR Drafting Team agrees with the comment. Specific information, such as sampling rate and specific data
requirements, will be developed in the standard development process and not in the SAR. The five minute period was
proposed based on comments to a prior version of the SAR. Some commenters were concerned that governors were
withdrawing response shortly after the initial excursion. The SAR drafting team will forward these comments to the Director
of Standards Development so that they can be addressed by the Frequency Response Drafting Team. We expect the data
sampling rate to be on existing SCADA periodicity.
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Question #3

Commenter
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Comment
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Consideration of Comments on 3" Posting of Frequency Response SAR

4. Should afield 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?

Summary Consideration:

Most commenters indicated that a field trial should be initiated whereby a set of events for each Interconnection is posted
throughout the year, to be used by Bias to calculate their 2007 Frequency Response.

Question #4

Commenter Yes | No Comment
Manitoba Hydro Only if field trials are deemed to have very high probability of not causing significant

difficulties on overly sensitive network area.

Response: The SAR Drafting Team agrees that no field trial should adversely impact the reliability of the Bulk Power System.
MidAmerican Energy |z| This is not a new concept. I support institution of the standard as written so a start can
Co. be made to identify and, with luck, remediate the decline in frequency response.
Response: Thank you for your support.

Bonneville Power
Administration

|

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.

Response: Thank you

for yo

ur sup

ort.

PIM

|

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.

Response: Thank you

for yo

ur comment.

NYSRC

M

Energy Mark, Inc.

|

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.
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Question #4

Commenter

| Yes | No | Comment

Response: Thank you for your comment. The SAR drafting team will forward these comments to the Director of Standards
so that they can be addressed by the Frequency Response Standard Drafting Team.

MISO

M

This should not be a problem as BAs should already be performing this calculation in the
annual determination of their frequency bias.

Response: Thank you

for yo

ur comment.

NRG Texas

M

A field trial may indicate the need for more or different data for the proper calculation of
a BAs Frequency Response.

Response: Thank you for your comment.

ERCOT

M

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.

Response: Thank you

for yo

ur comment.

IESO

M

A field test is a must and would definitely provide useful information on the types of
event that would necessiate such data collection (The threshold needs to be clarified
though - e.g. should it be >10MW loss of generator or some other threshold?), and any
specific areas that need to be worked on in order to ensure that all relevant and required
data is collected.

Response: Thank you for your comment. The SAR Drafting Team agrees with the comment. Specific information, such as
sampling rate and specific data requirements, will be developed in the standard development process and not in the SAR.
The SAR drafting team will forward these comments to the Director of Standards so that they can be addressed by the
Frequency Response Standard Drafting Team. We expect the data sampling rate to be on existing SCADA periodicity.

Southern

|

Currently BAs in the Eastern Interconnection have little, if any, way to actually calculate
their frequency responses. As a result, most default to the one percent minimum. A
good database of disturbance events will provide the information to calculate BA
frequency response more accurately while at the same time allowing the NERC OC/RS to
determine if the one percent minimum is appropriate in the EI today.

Response: Thank you

for yo

ur comment.

Hydro Québec
TransEnergie

CAISO

ISO New England

KCP&L

NPCC CP9

NNRNEN N
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Question #4

Commenter

n

No

Comment

NYISO

SPP ORWG

Salt River Project

Xcel Energy Services

American Electric
Power

ITC Transco

SWPA

NN NN EG
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Consideration of Comments on 3" Posting of Frequency Response SAR

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.

Question #5

Commenter

Comment

Bonneville Power
Administration

BPA agrees with the necessity of a frequency response standard. BPA highly encourages that this
effort be implemented as soon as possible.

Response: Thank you

for your support.

Constellation

Specific to the Requirement 6 a which states:

Each Generator Operator that operates a generator larger than [10 MW]*, 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.

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.

Response: The SAR Drafting Team anticipates that Frequency Response information will be collected directly from measured
guantities on the grid or the generator bus. We do not anticipate using design curves or other archival data.

Energy Mark, Inc.

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 I 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 standard to be developed that applies to all three interconnections.

Page 26 of 31




Consideration of Comments on 3" Posting of Frequency Response SAR

Question #5

Commenter Comment

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. I 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.

Response: Thank you for your comment. We believe the Standards Development Procedure provides the solution you are
seeking. The proposed SAR sets the foundation for a technical standard for a common way to measure and evaluate
frequency response. Should a Region or Interconnection determine they need a more stringent, performance-based
standard, there is a means to pursue a difference.

Hydro Quebec Being a single Balancing Authority Interconnection, there might be a need for a «regional» difference
TransEnergie 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.

Response: We agree with this comment. The SAR Drafting Team anticipates that specific regional differences will be
addressed in the Standard and not in the SAR.

IESO While we felt that the previous SAR was unclear on the intent, this SAR has such a reduced scope that
the intended task does not require a reliability standard to achieve . A task team charged by a
standing committee (the OC), would suffice. The requirements proposed in the SAR can be set as
conditions for completing the data collection effort by the task team.

Response: The SAR Drafting Team disagrees and believes that the scale of this project, the ongoing nature, and the
potential importance of the conclusions to be developed per the specifications in Paragraphs 5 and 6 are sufficiently important
to warrant the use of the NERC Reliability Standards Process.

KCP&L 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.
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ments on 3" Posting of Frequency Response SAR

Question #5

Commenter

Comment

One reason a decline in frequency response may be perceived occuring is a result of more on-line
generating units being fully loaded. That means when a frequency decline occurs there are less units
able to respond because they are already loaded. That does not mean the interconnection is at risk.
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 subsequent cause(s) for the decline is
finding a solution before defining the problem. Any standards involving frequency response needs 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 to
meet 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.

collected and analyzed

action will be required,

Response: The SAR Drafting Team agrees with you speculations, but strongly believes that actual field data must be

to determine the specific processes impacting Frequency Response. It may well be that no further
but that is beyond the scope of this SAR.

MidAmerican Energy
Co.

I have concern about the "shall"s in the standard, in that there is no apparent enforcement behind
the requirements for data submittals. If I'm wrong in this, then I would be comfortable with the
effectiveness possible. If I'm right, what is to be done with an entity which finds it convenient not to
report?

things as failure to rep

Response: The SAR Drafting Team anticipates that the Standard that evolves from this SAR will have measures for such

ort and other practical details.

NRG Texas

Frequency Response of Resources is vital to the reliability of an interconnection. Large differences
between the measured Frequency Response of a BA, its Bias setting and the models of Frequency
Response may indicate a reliability risk. Updating the models with accurate Frequency Response data
will improve the evaluation of this reliability risk. Please implement this process as soon as possible.

Response: The SAR Drafting Team agrees and thanks you for your support.

NYSRC

The results of the data collection efforts should be used to develop a standard governing frequency

response.
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Question #5

Commenter

| Comment

Response: The SAR Drafting Team agrees and thanks you for your support.

Southern

This SAR starts the process toward understanding frequency behavior, particularly in the Eastern
Interconnection. In our opinion this is a necessary first step in determining whether we need
frequency response allocations or other measures to ensure the sustained frequency performance
that is required for reliable operations.

Wherever possible, the scope and extent of data collection required for generators, their dynamic
models including all associated control devices, and any other system data parameters covered under
this SAR be limited such that it should not duplicate or exceed system modeling data requirements of
any other NERC standard. One important system modeling parameter not emphasized in this SAR is
the characteristic behavior of load at each substation (constant power, constant current, etc.), which
would seem to have a significant effect on overall frequency response of the interconnected system.
It is quite possible that advancements in consumer appliances and electronics, and their proliferation
of use, have collectively changed the overall characteristics of system load to a composite state that
is significantly different from modeling assumptions made within the previous few years.

Response: The SAR Drafting Team agrees and thanks you for your support.

SPP ORWG

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
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Question #5

Commenter Comment

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.

Response: The SAR Drafting Team disagrees and believes that a fundamental understanding of frequency response in each
of the Interconnections is necessary to ensure reliability of the Bulk Power System. This is particularly important as new,
untested technologies are integrated into the Bulk Power System with potentially unanticipated outcomes. Although no follow
up Standards may be required after the Frequency Response Standard is developed, there is a potential risk to
Interconnection reliability unless we do implement this SAR and Standard and develop a firm understanding of specifically
how Frequency Response operates.

It appears that there is a misunderstanding of the Target Frequency Response in that this does not set a minimum for any
particular Balancing Authority. The Target Frequency Response sets a benchmark, beyond which additional data is needed
from the Balancing Authority.

Salt River Project The SAR includes some requirement language pertaining to generators greater than 10 MW. Old NERC
Policy included language requiring frequency responsive governors "unless restricted by regulatory
mandates". This makes sense for most nuclear facilities. Another type of restriction on governors
involves small hydro units that are dependent on water order. For this type of unit there truly is no
governor response yet the unit capabilities may exceed 10 MWSs. Please consider these types of
exemptions as work progresses on this SAR and resulting standard.

Response: Your comments are good and will be provided to the Standard Drafting Team as it wrestles with the specific
details of this project. The SAR does not propose to set a mandatory level of governor response for each generator. The
proposed standard requires data and an identification of which generators are not providing response should the Balancing
Authority be below the Target Response.

Xcel Energy Services Establishing a Target Frequency Response is premature. It advances a proposed remedy in advance
of first meeting the intent of the SAR-determining the cause for the percieved decline in frequency
response. It is our view that the percieved decline of frequency response, if that turns out to be the
confirmed as a true decline, of itself does not necessarily indicate an significantly increased threat to
reliability. As long as generating reserve obligations are being met to meet Reliability Standards and
the real time regulating reserves are being carried, also to meet Standards, there may not be a need
to go further depending on the outcome of the study proposed by the SAR.

Response: The SAR Drafting Team does not anticipate that a Target Frequency Response will be developed until such time
that it can be technically supported as required by the NERC Reliability Standards Process.

PIM 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.
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Question #5

Commenter Comment

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.

Response: The SAR Drafting Team appreciates your thoughtful comments but does not agree with your conclusions. Many
of the details you are concerned about will be worked out as part of the details addressed by the Standards Drafting Team.
The SAR Drafting Team does not anticipate that this SAR will mandate any specific frequency response. The stated purpose
of this SAR is to collect and analyze data in order to determine the Frequency Response for each Interconnection, recommend
a target Frequency Response for each Interconnection and determine the cause of any significant variations in Frequency
Response within each of the Interconnections.

In response to your suggestion to create a Frequency Project, the NERC Standards Development Procedure Manual allows for
the development of SAR/Standard to collect and analyze data as needed to ensure the reliability of Interconnections.

SWPA Data collection and FRC assessments should also take into account loss of load, not just loss of
generation. If load is lost, causing a high frequency excursion, FRC should be observed on heavily
loaded generators.

Response: You are correct; however the collection of statistically significant load loss data has proven to be very difficult, if
not impossible, in the past. The SAR Drafting Team will forward your comments to the Director of Standards so that they can
be addressed by the Frequency Response Standard Drafting Team.
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The Frequency Response and Frequency Bias Setting | providing a comment in response to a
Drafting Team thanks all commenters who submitted | Suggestion — these are highlighted in yellow.
comments on the 1st draft of BAL-003-1 — Frequency | N general, the team did a good job of
Response and Frequency Bias Setting. This standard responding!

was posted for a 30-day public comment period from

There are a few places where the team missed

February 4, 2011 through March 7, 2011. The stakeholders were asked to provide feedback on the
standards through a special electronic comment form. There were 36 sets of comments, including
comments from more than 139 different people from approximately 86 companies representing 10 of
the 10 Industry Segments as shown in the table on the following pages.

Based on the comments received the drafting team made the following changes to the proposed
Standard:

Removed the Single Event Frequency Response Data (SEFRD) definition from the standard.

Modified the definitions for Frequency Response Measure (FRM) and Frequency Response
Obligation (FRO).

Modified the proposed definition of Frequency Bias Setting.
Modified FRS Form 1 to correct errors, allow for adjustments and provide clarity.

Separated Attachment A Background Document into two documents; 1) Attachment A — Supporting
Document detailing the methodology to be followed for calculations, and 2) Background Document
detailing the rational for the development of the requirements.

Created Attachment B — Process for Adjusting Bias Setting Floor to clarify the methodology to be
used in reducing the present 1% minimum Frequency Bias Setting.

Added measures, VRFs and VSLs.

There were a couple of minority issues that the team was unable to resolve, including the following:

A few stakeholders requested the SDT to consider a standard for generators to support the
Balancing Authority in achieving the targeted level of Frequency Response. The team stated that
this was outside the scope of the industry approved SAR. The SDT further stated that any entity
could submit a SAR addressing this issue to the SC for consideration and that the SDT supported this
option.

RELIABILITY | ACCOUNTABILITY




e A couple of comments stated they believed that the standard should support the development of a
market for supporting a Balancing Authority in achieving the target Frequency Response. The SDT
explained that this standard would provide for the metrics for Frequency Response while the
market would define itself. The SDT further stated a market could be created by a region, sub-
region, I1ISO, RTO or other entity as appropriate to facilitate compliance however the NERC
Reliability Standards do not establish markets.

In this “Consideration of Comments” document stakeholder comments have been organized so that it
is easier to see the responses associated with each question. All comments received can be viewed in
their original format at:

http://www.nerc.com/filez/standards/Frequency_Response.html

If you feel that your comment has been overlooked, please let us know immediately. Our goal is to give
every comment serious consideration in this process! If you feel there has been an error or omission,
you can contact the Vice President and Director of Standards, Herb Schrayshuen, at 404-446-2560 or at
herb.schrayshuen@nerc.net. In addition, there is a NERC Reliability Standards Appeals Process.*

' The appeals process is in the Reliability Standards Development Procedures: http://www.nerc.com/standards/newstandardsprocess.html.

Consideration of Comments: Project 2007-12 BAL-003-1 — 1° Draft



mailto:herb.schrayshuen@nerc.net�

Index to Questions, Comments, and Responses

1.

The SDT has developed three new terms to be used with this standard.

e Single Event Frequency Response Data (SEFRD) The individual sample of event data from a
Balancing Authority which represents the change in Net Actual Interchange (NIA), divided by
the change in frequency, expressed in MW/0.1Hz.

e Frequency Response Measure (FRM) The median of all Single Event Frequency Response Data
observations reported annually on FRS Form 1.

e Frequency Response Obligation (FRO) The Balancing Authority’s contribution to the total
aggregate Frequency Response needed for reliable operation of an Interconnection assigned
by the ERO.

Do you agree with the proposed definitions in this standard? If not, please explain in the comment
T =T U UUPPURN 12

The SDT has modified the definition for the term Frequency Bias Setting. The current definition
and revised definition are shown below to show the changes proposed. Do you agree with this
new definition for Frequency Bias Setting? If not, please explain in the comment area................. 25

The proposed purpose statement in the draft standard is: To require sufficient Frequency
Response from the Balancing Authority to maintain Interconnection Frequency within predefined
bounds by arresting frequency deviations and supporting frequency until the frequency is restored
to schedule. To provide consistent methods for measuring Frequency Response and determining
the Frequency Bias Setting. Do you agree with this purpose? If not, please explain in the comment
[T PP 35

Requirement 1 identifies a minimum level of Frequency Response. R1. Each Balancing Authority
shall achieve a Frequency Response Measure (FRM) (as detailed in Attachment A and calculated
on FRS Form 1) that is equal to or more negative than its Frequency Response Obligation (FRO).

Do you agree with the concept that a Balancing Authority should be required to achieve a
minimum level of Frequency Response and the method for measurement? If not, please explain in
The COMMEBNT ArEa. ..o e 44

Requirement 2 identifies when the Balancing Authority must implement its Frequency Bias Setting.
R2. Each Balancing Authority shall implement the Frequency Bias Setting (fixed or variable)
provided by the ERO into its Area Control Error (ACE) calculation beginning on the date specified
by the ERO to ensure effective coordinated secondary control, using the results from the
calculation methodology detailed in Attachment A.

Do you agree with this implementation? If not, please explain in the comment area.................. 56
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10.

11.

12.

13.

14.

15.

Requirement 3 mandates that a Balancing Authority operate its Automatic Generation Control
(AGC) on Tie Line Bias unless it becomes adverse to the integrity of its system.

R3. Each Balancing Authority shall operate its Automatic Generation Control (AGC) on Tie Line
Bias, unless such operation would have an Adverse Reliability Impact on the Balancing Authority’s
Area.

Do you agree that a Balancing Authority should operate its AGC on Tie Line Bias unless it becomes
adverse to its system? If not, please explain in the comment area below..... ................oolL 67

Do you agree with the proposed Implementation Plan for this standard? If not, please explain in
ThE COMMEBNT ArEa. .. e e e 79

This standard proposes to eliminate the 1% minimum Frequency Bias over a period of 4 years as
outlined in the Implementation Plan. Do you agree that the elimination of the 1% minimum will
bring Frequency Bias closer or equal to natural Frequency Response? If not, please explain in the
[oloY 0] 001 0] A= =T P 90

Do you agree with the drafting team that this standard should be field tested? If not, please
eXPlain iN the COMMIENT @I .. et et eaeaeeens 99

Attachment A of the proposed standard describes the criteria for selecting events to be analyzed.
Do you agree with the criteria as described in Attached A? If not, please explain in the comment

The proposed standard has a document attached to it that describes the SDT’s reasoning for the
Requirements (Attachment A - Frequency Response Background Document). Do you agree with
the SDT that this document is useful and provides a clear understanding of the Requirements? If
not, please explain in the COMMENt Area.........ccovieiiiiieie e 115

The proposed standard requires the use of FRS Form 1 for calculating a Balancing Authority’s FRM.
Do you agree with the SDT that this is the proper method to calculate its FRM? If not, please
explain in the comment area and if possible provide an alternate method to calculate FRM......127

The proposed standard requires the use of FRS Form 1 for calculating a Balancing Authority’s
Frequency Bias Setting. Do you agree with the SDT that this is the proper method to calculate its
Frequency Bias Setting? If not, please explain in the comment area and if possible provide an
alternate method to calculate Frequency Bias Setting..... ..o.oovvviiiiiiiiiiii e 135

The SDT has provided a document (FRS Form 1 Instructions) describing how to use FRS Form 1 for
calculating FRM and Frequency Bias Setting. Do you agree with the SDT that this document
provides a clear understanding of how to use the form? If not, please explain in the comment

The SDT is soliciting comments on methods of obtaining Frequency Response to meet the FERC
Order 693 directive. If possible please provide any thoughts you may have on this subject........ 149
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16. If you are aware of any conflicts between the proposed standard and any regulatory function, rule
order, tariff, rate schedule, legislative requirement, or agreement please identify the conflict

01T T PPN 126
17. Please provide any other comments (that you have not already provided in response to the
guestions above) that you have on the draft standard BAL-003-1..... .....coovniiiiiieiniiieeenennns 131
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The Industry Segments are:

1 — Transmission Owners

2 — RTOs, ISOs

3 — Load-serving Entities

4 — Transmission-dependent Utilities

5 — Electric Generators

6 — Electricity Brokers, Aggregators, and Marketers

7 — Large Electricity End Users

8 — Small Electricity End Users

9 — Federal, State, Provincial Regulatory or other Government Entities
10 — Regional Reliability Organizations, Regional Entities

Group/Individual Commenter Organization Registered Ballot Body Segment
3 4 5 6 7 8 10
1. Group Guy Zito Northeast Power Coordinating Council X
Additional Member Additional Organization Region Segment Selection
1. Alan Adamson New York State Reliability Council, LLC NPCC 10
2. Gregory Campoli New York Independent System Operator NPCC
3. Kurtis Chong Independent Electricity System Operator NPCC
4. Sylvain Clermont Hydro-Quebec TransEnergie NPCC
5. Bohdan M. Dackow US Power Generating Company (USPG) NPCC NA
6. Chris de Graffenried Consolidated Edison Co. of New York, Inc. NPCC 1
7. Gerry Dunbar Northeast Power Coordinating Council NPCC 10
8. Brian D. Evans-Mongeon Utility Services NPCC
9. Mike Garton Dominion Resources Services, Inc. NPCC
10. Brian L. Gooder Ontario Power Generation Incorporated NPCC




Group/Individual Commenter Organization Registered Ballot Body Segment
1 2 3 4 5 6 7 8 9 10
11. Kathleen Goodman ISO - New England NPCC 2
12. David Kiguel Hydro One Networks Inc. NPCC 1
13. Michael R. Lombardi Northeast Utilities NPCC 1
14. Randy MacDonald New Brunswick Power Transmission NPCC 1
15. Bruce Metruck New York Power Authority NPCC 6
16. Chantel Haswell FPL Group, Inc. NPCC 5
17. Lee Pedowicz Northeast Power Coordinating Council NPCC 10
18. Robert Pellegrini The United Illluminating Company NPCC 1
19. Saurabh Saksena National Grid NPCC 1
20. Michael Schiavone National Grid NPCC 1
21. Wayne Sipperly New York Power Authority NPCC 5
22. Donald Weaver New Brunswick System Operator NPCC 2
23. Ben Wu Orange and Rockland Utilities NPCC 1
24. Peter Yost Consolidated Edison Co. of New York, Inc. NPCC 3
2. | Group Terry L. Blackwell Santee Cooper | X ‘ | X ‘ | X ‘ X | ‘ ‘ |
Additional Member Additional Organization Region Segment Selection
1. S. Tom Abrams Santee Cooper SERC 1
2. Glenn Stephens Santee Cooper SERC 1
3. Rene Free Santee Cooper SERC 1
4. Wayne Ahl Santee Cooper SERC 1
5. Jim Peterson Santee Cooper SERC 1
3. MRO's NERC Standards Review
Group Carol Gerou Subcommittee X
Additional Member Additional Organization Region Segment Selection
1. Mahmood Safi Omaha Public Utility District MRO 1,3,5,6
2. Chuck Lawrence American Transmission Company MRO 1
3. Tom Webb Wisconsin Public Service Corporation MRO 3, 4,5, 6
4. Jason Marshall Midwest I1SO Inc. MRO 2
5. Jodi Jenson Western Area Power Administration MRO 1,6
6. Ken Goldsmith Alliant Energy MRO 4
7. Alice Ireland Xcel Energy MRO 1,3,5,6
8. Dave Rudolph Basin Electric Power Cooperative MRO 1,3,5,6
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Group/Individual Commenter Organization Registered Ballot Body Segment
1 3 4 5 6 7 8 10

9. Eric Ruskamp Lincoln Electric System MRO 1,3,5,6

10. Joseph Knight Great River Energy MRO 1,3,5,6

11. Joe DePoorter Madison Gas & Electric MRO 3,4,5,6

12. Scott Nickels Rochester Public Utilties MRO 4

13. Terry Harbour MidAmerican Energy Company MRO 1,3,5,6

14. Richard Burt Minnkota Power Cooperative, Inc. MRO 1,3,5,6

4. | Group Brent Ingebrigtson LG&E and KU Energy | ‘ | X ‘ | ‘ | ‘
Additional Member Additional Organization Region Segment Selection

1. Brenda Truhe PPL Electric Utilities Corporation NA - Not Applicable 1

2. Annette Bannon PPL Generation LLC NA - Not Applicable 5

3. Mark Heimbach PPL Energy Plus NA - Not Applicable 6

5. | Group Jason Marshall Midwest ISO Standards Collaborators | ‘ X | ‘ | ‘ | ‘
Additional Member  Additional Organization = Region Segment Selection

1. Robert Thomasson Big Rivers Electric Cooperative SERC 1, 3

2. Terry Harbour Midamerican Energy MRO 1

3. Joe Knight Great River Energy MRO 1,3,5,6

4. Mike Moltane ITC Holdings RFC 1

6. ‘ Group | Sam Ciccone ‘ FirstEnergy | X ‘ | X ‘ X | X ‘ X | ‘
Additional Member Additional Organization Region Segment Selection

1. Dave Folk FE RFC 1,3,4,5,6

2. Doug Hohlbaugh FE RFC 1,3,4,5,6

7. ‘ Group | Denise Koehn ‘ Bonneville Power Administration | X ‘ | X ‘ | X ‘ X | ‘

Additional Member
. Jamie Murphy
. Bart McManus

Additional Organization Region Segment Selection
BPA, Transmission Technical Operations WECC 1
BPA, Transmission Technical Operations WECC 1
BPA, Transmission Technical Operations WECC 1

1
2
3. Dave Kirsch
4
8

. Deanna Phillips BPA, FERC Compliance Office WECC 1,3,5,6
Group Robert Rhodes SPP Standards Development | ‘ | ‘ | ‘ | ‘
Additional Member Additional Organization Region Segment Selection
1. John Allen City Utilities of Springfield, MO SPP 1,4
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Group/Individual Commenter Organization Registered Ballot Body Segment
1 3 4 5 6 7 8 10
2. Michelle Corley Cleco SPP 1,3,5
3. Lisa Duffey Cleco SPP 1,3,5
4. Jeff Elting Nebraska Public Power District MRO 1,3,5
5. Denney Fales Kansas City Power & Light SPP 1,3,56
6. Louis Guidry Cleco SPP 1,3,5
7. Allen Klassen Westar Energy SPP 1,3,5,6
8. Rick Koch Nebraska Public Power District MRO 1,3,5
9. Errol Ortego Louisiana Energy and Power Authority SPP 10
10. David Pham Empire District Electric SPP 1,3,56
11. Don Schmit Nebraska Public Power District MRO 1,3,5
12. John Stephens City Utililties of Springfield, MO SPP 1,4
13. Bryan Taggart Westar Energy SPP 1,3,56
14. Jim Useldinger Kansas City Power & Light SPP 13,56
15. Barry Warren Empire District Electric SPP 1
16. Bryn Wilson Empire District Electric SPP 1
9. | Group Albert DiCaprio IRC Standards Review Committee | ‘ X | ‘ | ‘ | ‘
Additional Member Additional Organization Region Segment Selection
1. Patrick Brown PIM RFC 2
2. Matt Goldberg ISO-NE NPCC 2
3. Dan Rochester IESO NPCC 2
4. Steve Myers ERCOT ERCOT 2
5. Mark Thompson AESO WECC 2
6. Greg Van Pelt CAISO WECC 2
7. Charles Yeung SPP SPP 2
8. Terry Bilke Midwest ISO RFC 2
9. Greg Campoli NYISO NPCC 2
10. Kathleen Goodman ISO-NE NPCC 2
11. Ben Li IESO NPCC 2
12. Jason Marshall Midwest ISO RFC 2
13. Don Weaver NBSO NPCC 2
10. | Group Gerald Beckerle SERC OC Standards Review Group | X ‘ | X ‘ | ‘ | ‘ ‘
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Group/Individual Commenter Organization Registered Ballot Body Segment

1 2 3 4 5 6 7 8 9 | 10

Additional Member Additional Organization Region Segment Selection

1. John Neagle AECI SERC 1,3,5
2. Larry Akens TVA SERC 1,3,5,9
3. Chris Adams EKPC SERC 3,5,9,1
4. Joel Wise TVA SERC 1,3,5,9
5. Ron Wyble CWLD SERC 1,5,9
6. Andy Burch EEI SERC 1,5

7. Rene' Free Santee Cooper SERC 1,3,5,9
8. Glenn Stephens Santee Cooper SERC 1,3,5,9
9. Robert Thomasson BREC SERC 1,3,5,9
10. Gene Delk SCE&G SERC 1,3,5
11. Mike Oatts Southern SERC 1,3,5
12. Sam Holeman Duke SERC 1,3,5
13. Marc Butts Southern SERC 1,3,5
14. Melinda Montgomery Entergy SERC 1,3

15. Ron Carlsen Southern SERC 1,3,5
16. Tim Hattaway PowerSouth SERC 1,3,5,9
17. John Troha SERC SERC 10

11. | Group Michael Gammon Kansas City Power & Light | X ‘ | X ‘ | X ‘ X | ‘ ‘ |

Additional Member Additional Organization Region Segment Selection
1. Jennifer Flandermeyer Kansas City Power & Light SPP 1,3,5,6

2. Denney Fales Kansas City Power & Light SPP 1,3,5,6

12. | Individual Janet Smith Arizona Public Service Company X X X X

13. | Individual Cindy Martin Southern Company

14. | Individual James Eckelkamp Progress Energy X X X X

15. | Individual Rob Coulbeck ENBALA Power Networks

16. | Individual Joe O'Brien NIPSCO X X X X

17. | Individual John Canavan NorthWestern Energy X

18. | Individual Howard F. lllian Energy Mark, Inc. X
19. | Individual Si Truc PHAN Hydro-Quebec TransEnergie X
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Group/Individual Commenter Organization Registered Ballot Body Segment
3 4 5 6 7 8 10
20. | Individual Isaac Read Beacon Power Corporation X
21. | Individual Bryan Taggart Westar Energy X X X
22. | Individual Thomas Washburn FMPP X
23. | Individual Chris Adams EKPC X X X
24. | Individual Kathleen Goodman ISO New Engand Inc.
25. | Individual Hao Li Seattle City Light X X
26. | Individual Kasia Mihalchuk Manitoba Hydro X
27. | Individual JC Culberson ERCOT
28. | Individual Howard Rulf We Energies X X X
29. | Individual Thad Ness American Electric Power X X | X
30. | Individual Greg Rowland Duke Energy X X X
31. | Individual LeRoy Patterson Patterson Consulting, Inc.
32. | Individual RolLynda Shumpert South Carolina Electric and Gas X
33. | Individual Todd Bennett Associated Electric Cooperative, Inc. X X
34. | Individual Mark Thompson Alberta Electric System Operator
35. | Individual Dan Rochester Independent Electricity System Operator
36. | Individual Alice Ireland Xcel Energy X X X
11
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1. The SDT has developed three new terms to be used with this standard.
e Single Event Frequency Response Data (SEFRD) The individual sample of event data from a Balancing Authority which
represents the change in Net Actual Interchange (NI1A), divided by the change in frequency, expressed in MW/0.1Hz.
e Frequency Response Measure (FRM) The median of all Single Event Frequency Response Data observations reported
annually on FRS Form 1.
e Frequency Response Obligation (FRO) The Balancing Authority’s contribution to the total aggregate Frequency
Response needed for reliable operation of an Interconnection assigned by the ERO.

Do you agree with the proposed definitions in this standard? If not, please explain in the comment area?

Summary Consideration: The majority of the commenters disagreed with the proposed definitions for this standard. The primary
concerns cited are the definitions, and the calculations and methodology associated with the definitions, are not clear.

Many commenters expressed concern that the FRM methodology did not allow exclusion of events that, if included, would mask true
frequency response. Commenters also indicated that the ‘average’ and not the ‘median’ should be used for the FRM calculation. Other
observations include inconsistency between the FRM definition and its calculation on FRS Form 1; that proposed language allows the ERO
to unilaterally change FRO value; and that definitions seem more focused on the frequency excursion curve point B value and not point C
value. Suggestions for improving the standard include making it clear that 25 events are used for determining FRM; that definitions should
specify how to calculate each term; and that FRM should take into account nonconforming load.

In response to industry comments, the SDT has deleted the SEFRD definition from the standard; revised the FRO and FRM definitions; and
also improved the calculations. With regards to use of the median for calculating FRM, in general, statisticians use the median as the best
measure of central tendency when a population has outliers. Two independent reviews by the FR SDT have shown the Median to be less
influenced by noise in the measurement process. FRS Form 1 has been modified to allow for adjustments to the load and generation. To
allay industry concern over the ERO’s role, the SDT is evaluating if a modification to the NERC Rules of Procedure to obligate the ERO to
perform the tasks specified in the standard is necessary.

In regards to concerns over the frequency excursion curve point B value, the SDT explained that while point B measurements have some
data quality challenges to be mastered, point C measurements are not practical at this time for Balancing Authorities in an Interconnection
with more than one Balancing Authority. The SDT intends to study point B and point C relationships of each Interconnection with more
than one Balancing Authority to address this issue during the field trial.

The SDT has chosen the deterministic approach detailed in Attachment A as the method to use to allocate the Interconnection FRO to the
BAs. The SDT is evaluating a probabilistic method during the field trial.

Organization Yes or No Question 1 Comment
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Organization

Patterson Consulting, Inc.

Yes or No

No

Question 1 Comment

From the definition, it is not clear whether SEFRD is a Balancing Authority's 1) data collected for each
frequency event, 2) calculated Frequency Response for a selected event, 3) Net Actual Interchange divided by
the change in frequency for a selected event, or 4) some combination of these interpretations. If the SDT
determines that adjustments to Net Actual Interchange should be made such as adjustments for joint-owned
generation and nonconforming loads as suggested in the field test document, then since this definition requires
Frequency Response to be determined from Net Actual Interchange, this definition would require changing to
allow those adjustments. | suggest defining SEFRD as

"The individual sample of event data from a Balancing Authority that is necessary to calculate its

Frequency Response on FRS Form 1, expressed in MW/0.1Hz."

FRM: This definition and its calculation in FRS Form 1 do not match. FRS Form 1 calculates FRM as "The
median of Single Event Frequency Response Data observations reported annually on FRS Form 1 [for events
external to the Balancing Authority].” (Brackets added for emphasis.) The FRS Form 1 calculation appears more
appropriate based on data collected, since data are not reported and calculations are not adjusted to
compensate for contingencies within the Balancing Authority. Regardless, the difference between definition and
calculation makes it impossible for a Balancing Authority to know the expected performance measure.

FRO: The definition should be changed to remove the opposing concepts of performance and obligation. For
example: FRO is defined to be "The Balancing Authority's contribution to the total aggregate Frequency
Response..." FRM, not FRO, is the Balancing Authority's contribution toward the aggregated Frequency
Response. FRO is

"The Balancing Authority's allocation of the interconnection's required Frequency Response..." or "The

Balancing Authority's required Frequency Response needed for reliable operation of an Interconnection

Response: The SDT agrees with your concern regarding the definition of SEFRD. The SDT has removed the definition from the standard.

The SDT has modified the definition for FRM to read “The median of all the Frequency Response observations reported annually on FRS Form 1.”

The SDT also agrees with your concern regarding the definition of FRO and has revised the definition to read “The Balancing Authority’s share of the required
Frequency Response needed for the reliable operation of an Interconnection.”

Santee Cooper

No

We suggest the SDT consider defining SEFRD as: The calculated frequency response by a Balancing
Authority for a specific frequency excursion event as identified by the ERO (or NERC). As a comment, how
frequency response is calculated needs to be defined and may not always be the Net Actual Interchange
(Nla) divided by the change in frequency expressed in hertz. For example, the Nla may need to be adjusted
for known generation and load changes that do not represent frequency response for the period being
measured such as known generation and load ramp changes.

Change in frequency needs to be more specific, such as the frequency difference between B and A measured

at B. If Frequency Response Obligation (FRO) is a targeted value, then perhaps the definition should be: The
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Organization Yes or No Question 1 Comment

Balancing Authority’s annual median frequency response as assigned by the ERO (or NERC). The word
“contribution” should be considered to be replaced with “the balancing authority piece of the total....."The
review team is concerned that the FRO and FRM definitions do not contain enough clarity as to how the BAs
will be held accountable. Also, the definitions do not explain who will determine the value of each BA's FRO
and the method used to determine the FRO value.Should the definition of Frequency Response Measure be a
median or mean value?

Response: The SDT agrees with your concern regarding the definition of SEFRD. The SDT has removed the definition from the standard.

The SDT also agrees with your concern regarding the definition of FRO and has revised the definition to read “The Balancing Authority’s share of the required
Frequency Response needed for the reliable operation of an Interconnection.”

With regards to use of the median for calculating FRM, in general, statisticians use the median as the best measure of central tendency when
a population has outliers. Two independent reviews by the FR SDT have shown the Median to be less influenced by noise in the measurement
process.

LG&E and KU Energy No We suggest the SDT consider defining SEFRD as: The calculated frequency response by a Balancing
Authority for a specific frequency excursion event as identified by the ERO (or NERC). As a comment, how
frequency response is calculated needs to be defined and may not always be the Net Actual Interchange
(Nla) divided by the change in frequency expressed in hertz. For example, the Nla may need to be adjusted
for known generation and load changes that do not represent frequency response for the period being
measured such as known generation and load ramp changes. Change in frequency needs to be more
specific, such as the frequency difference between two physical locations B and A measured at B. Frequency
deviation used in the calculation needs to be the deviation observed by the BA performing the calculation.

If Frequency Response Obligation (FRO) is a targeted value, then perhaps the definition should be: The
Balancing Authority’s annual median frequency response as assigned by the ERO (or NERC). The word
“contribution” should be considered to be replaced with “the balancing authority piece of the total....."The
standard does not explain who will determine the value of each BA’s FRO nor the method used to determine
the FRO value.

Should the definition of Frequency Response Measure be a median or mean value?

Response: The SDT agrees with your concern regarding the definition of SEFRD. The SDT has removed the definition from the standard.

The SDT also agrees with your concern regarding the definition of FRO and has revised the definition to read “The Balancing Authority’s share of the required
Frequency Response needed for the reliable operation of an Interconnection.”

With regards to use of the median for calculating FRM, in general, statisticians use the median as the best measure of central tendency when
a population has outliers. Two independent reviews by the FR SDT have shown the Median to be less influenced by noise in the measurement
process.
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Organization

SERC OC Standards Review
Group

Yes or No

No

Question 1 Comment

We suggest the SDT consider defining SEFRD as: The calculated frequency response by a Balancing
Authority for a specific frequency excursion event as identified by the ERO (or NERC). As a comment, how
frequency response is calculated needs to be defined and may not always be the Net Actual Interchange
(Nla) divided by the change in frequency expressed in hertz. For example, the Nla may need to be adjusted
for known generation and load changes that do not represent frequency response for the period being
measured such as known generation and load ramp changes. Change in frequency needs to be more
specific, such as the frequency difference between B and A measured at B.

If Frequency Response Obligation (FRO) is a targeted value, then perhaps the definition should be: The
Balancing Authority’s annual median frequency response as assigned by the ERO (or NERC). The word
“contribution” should be considered to be replaced with “the balancing authority piece of the total....."The
review team is concerned that the FRO and FRM definitions do not contain enough clarity as to how the BAs
will be held accountable.

Also, the definitions do not explain who will determine the value of each BA’'s FRO and the method used to
determine the FRO value.

Should the definition of Frequency Response Measure be a median or mean value?

Response: The SDT agrees with your concern regarding the definition of SEFRD. The SDT has removed the definition from the standard.

The SDT also agrees with your concern regarding the definition of FRO and has revised the definition to read “The Balancing Authority’s share of the required
Frequency Response needed for the reliable operation of an Interconnection.”

The ERO is the responsible party for determining a BA’s FRO. The explanation of who determines the BA’s FRO as-well-as how the BA’'s FRO
is determined is now contained in the revised Attachment A.

With regards to use of the median for calculating FRM, in general, statisticians use the median as the best measure of central tendency when
a population has outliers. Two independent reviews by the FR SDT have shown the Median to be less influenced by noise in the measurement

process.

South Carolina Electric and Gas

No

We suggest the SDT consider defining SEFRD as: The calculated frequency response by a Balancing
Authority for a specific frequency excursion event as identified by the ERO (or NERC). As a comment, how
frequency response is calculated needs to be defined and may not always be the Net Actual Interchange
(Nla) divided by the change in frequency expressed in hertz. For example, the Nla may need to be adjusted
for known generation and load changes that do not represent frequency response for the period being
measured such as known generation and load ramp changes. Change in frequency needs to be more
specific, such as the frequency difference between B and A measured at B.

If Frequency Response Obligation (FRO) is a targeted value, then perhaps the definition should be: The
Balancing Authority’s annual median frequency response as assigned by the ERO (or NERC). The word
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Organization Yes or No Question 1 Comment

“contribution” should be considered to be replaced with “the balancing authority piece of the total.....

The review team is concerned that the FRO and FRM definitions do not contain enough clarity as to how the
BAs will be held accountable.

Also, the definitions do not explain who will determine the value of each BA's FRO and the method used to
determine the FRO value.

Should the definition of Frequency Response Measure be a median or mean value? May need to clarify what
FRS stands for.

Response: The SDT agrees with your concern regarding the definition of SEFRD. The SDT has removed the definition from the standard.

The SDT also agrees with your concern regarding the definition of FRO and has revised the definition to read “The Balancing Authority’s share of the required
Frequency Response needed for the reliable operation of an Interconnection.”

The ERO is the responsible party for determining a BA’s FRO. The explanation of who determines the BA’s FRO as-well-as how the BA’'s FRO
is determined is now contained in the revised Attachment A.

With regards to use of the median for calculating FRM, in general, statisticians use the median as the best measure of central tendency when
a population has outliers. Two independent reviews by the FR SDT have shown the Median to be less influenced by noise in the measurement
process.

MRO's NERC Standards Review No For Frequency Response Measure, the drafting team should consider using average rather than median.
Subcommittee Because median is literally the middle value, a Balancing Authority could have 12 really bad Single Event
Frequency Response Data and still comply. Average values would prevent this from happening.

Should FRM be clear that it includes at least 25 events in the definition? While that can be garnered from
Attachment A, it is not specified in the Form 1 instructions. We are concerned that the regulators may argue
that 25 events do not apply because an attachment is not part of the standard.

Response: Based on analysis of data the SDT has determined that the median value is the proper method to be used in defining FRM.

The SDT has been advised by NERC Legal that an attachment explicitly referenced in a Reliability Standard Requirement is enforceable as part of that
Requirement.

Midwest ISO Standards No For Frequency Response Measure, the drafting team should consider using average rather than median.
Collaborators Because median is literally the middle value, a Balancing Authority could have 12 really bad Single Event
Frequency Response Data and still comply. Average values would prevent this from happening.

Should FRM be clear that it includes at least 25 events in the definition? While that can be garnered from
Attachment A, it is not specified in the Form 1 instructions. We are concerned that the regulators may argue
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Organization Yes or No Question 1 Comment

that 25 events do not apply because an attachment is not part of the standard.

Response: With regards to use of the median for calculating FRM, in general, statisticians use the median as the best measure of central
tendency when a population has outliers. Two independent reviews by the FR SDT have shown the Median to be less influenced by noise in
the measurement process.

The SDT has been advised by NERC Legal that an attachment explicitly referenced in a Reliability Standard Requirement is enforceable as part of that
Requirement.

We Energies No For Frequency Response Measure, the drafting team should consider using average rather than median.
Because median is literally the middle value, a Balancing Authority could have 12 really bad Single Event
Frequency Response Data points and still comply. Average values would prevent this from
happening.Should FRM be clear that it includes at least 25 events in the definition? While that can be
garnered from Attachment A, it is not specified in the Form 1 instructions. We are concerned that the
regulators may argue that 25 events do not apply because an attachment is not part of the standard.

Response: With regards to use of the median for calculating FRM, in general, statisticians use the median as the best measure of central
tendency when a population has outliers. Two independent reviews by the FR SDT have shown the Median to be less influenced by noise in
the measurement process.

The SDT has been advised by NERC Legal that an attachment explicitly referenced in a Reliability Standard Requirement is enforceable as part of that
Requirement.

Westar Energy No For FRM, why is median used rather than average?

The method in the standard for dsetermining FRM needs to allow for excluding some events due to non-
conforming loads, scan rates, intermittent resources, large interchange ramps, etc that may cause the actual
response during the 16 seconds to actually be opposite of the expected response.

Response: With regards to use of the median for calculating FRM, in general, statisticians use the median as the best measure of central
tendency when a population has outliers. Two independent reviews by the FR SDT have shown the Median to be less influenced by noise in
the measurement process.

The FRS Form 1 has been modified to allow for adjustments (not exclusions) to the load and generation.

Bonneville Power Administration No FRO definition - BPA feels uncomfortable supporting this standard when the ERO is given a blank check to
FRO. The methodology for determining the FRO must be spelled out in detail in order to allow all entities an
opportunity to comment on that methodology.

Response: The SDT is evaluating if a modification to the NERC Rules of Procedure to obligate the ERO to perform the tasks identified in the standard is
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Organization Yes or No Question 1 Comment
necessary.
SPP Standards Development No In the past tie line flow changes that did not have the expected response for the given frequency deviation

have been excluded from the determination of Frequency Bias. It appears that this exclusion does not carry
forth in the determination of Frequency Response Measure. Therefore, non-conforming loads, intermittent
resources and other events/issues within a Balancing Authority could very well mask its natural frequency
repsonse thereby setting the Balancing Authority's Frequency Bias and its Frequency Response Obligation
incorrectly. Then the Balancing Authority is obligated to respond and will be measured for compliance against
an incorrect value. This being the case, we can support the definition of Single Event Frequency Response
Data but have reservations about Frequency Response Measure and Frequency Response Obligation.

process.

Response: The SDT agrees with your concern regarding the definition of FRO and has revised the definition to read “The Balancing Authority’s share of the
required Frequency Response needed for the reliable operation of an Interconnection.”

With regards to use of the median for calculating FRM, in general, statisticians use the median as the best measure of central tendency when
a population has outliers. Two independent reviews by the FR SDT have shown the Median to be less influenced by noise in the measurement

'The FRS Form 1 has been modified to allow for adjustments (not exclusions) to the load and generation.

Note that based on other stakeholder concerns, the definition of SEFRD has been deleted.

IRC Standards Review
Committee

No

The definition of SEFRD will not work as described for a single BA Interconnection. There is no change in NI
for frequency deviations. Similarly, the definition assumes all response is provided by change in Interchange
and does not really reflect the frequency response of a contingent BA. Either the definition needs to be
changed to accommodate single BA Interconnections (such as ERCOT and Hydro Quebec), or regional
variances for them need to be written by the SDT. A BA'’s frequency response is composed of load frequency
response, governor response, and, for BAs external to the resource loss, change in Net Interchange. Some
approximation may be achieved by recognizing that the magnitude of frequency deviation is attenuated by
load frequency response and governor response (or frequency activated demand response to reduce load).

The definition of FRM specifies the median of all SEFRD observations reported annually. What is the
technical basis for selecting the median rather than the mean?

The definition of FRO raises questions. The discretely administered determination of FRO described in the
draft Attachment A sets too stringent a requirement; particularly for the smaller Interconnections which may
also have large size generation resources just as do the larger Interconnections.

To “assure that Point C will not encroach on the first step UFLS” is significantly more stringent than existing
and historical performance for those smaller Interconnections. Such assurance will assuredly prove to be
very expensive.In fact, we question the need to define FRM and FRO since they can easily be stipulated in
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Organization Yes or No Question 1 Comment

the standard requirements. Having them defined and added to the ever-growing NERC glossary creates
unnecessary work to maintain the glossary, unless these terms are used by other NERC standards for which
consistent meaning need to be established. For example, R1 can easily be reworded as:"R1: Each Balancing
Authority shall achieve a median of all Single Event Frequency Response Data observations reported
annually on FRS Form 1 that is equal to or more negative than its contribution obligation to the total
aggregate Frequency Response needed for reliable operation of an Interconnection assigned by the ERO.\

"Similar wording changes can be made to the FRS Form 1 to eliminate the need to define these two
terms.Further, the Attachment A states that the SDT is evaluating a risk based approach to establishing an
Interconnection Frequency Response Obligation which can be based on a probability function. If the N-2
criteria is established, it will be unlikely to be possible to change that if the new approach is viewed as a
reduction in required performance. As an example, in the ERCOT Interconnection, it is recognized that the
present level of required frequency responsive reserve cannot in all scenarios assure that Point C will not
encroach the first step of UFLS. The system conditions that exist for the encroachment to occur represent a
small likelihood and would require the N-2 contingency to occur on something like the minimum hour of the
minimum load day of the year. It has occurred one time in the history of ERCOT. Thus, it is less than once in
ten years based upon actual history. The cost of precluding such an event would be astronomical.

Response: The SDT believes that the FRO and FRM definitions will be used in later revisions to the BAL group of standards and therefore is keeping the
definitions in the standard so they can be added to the approved NERC Glossary of Terms.

The SDT agrees with your concern regarding the definition of SEFRD. The SDT has removed the definition from the standard.

The SDT also agrees with your concern regarding the definition of FRO and has revised the definition to read “The Balancing Authority’s share of the required
Frequency Response needed for the reliable operation of an Interconnection.”

With regards to use of the median for calculating FRM, in general, statisticians use the median as the best measure of central tendency when
a population has outliers. Two independent reviews by the FR SDT have shown the Median to be less influenced by noise in the measurement
process.

The SDT has chosen the deterministic approach detailed in Attachment A as the method to use to allocate the Interconnection FRO to the BAs. The SDT is
evaluating a probabilistic approach during the field trial.

ERCOT No The definition of SEFRD will not work as described for a single BA Interconnection. There is no change in NI
for frequency deviations. Similarly, the definition assumes all response is provided by change in Interchange
and does not really reflect the frequency response of a contingent BA. Either the definition needs to be
changed to accommodate single BA Interconnections (such as ERCOT and Hydro Quebec), or regional
variances for them need to be written by the SDT. A BA'’s frequency response is composed of load frequency
response, governor response, and, for BAs external to the resource loss, change in Net Interchange. Some
approximation may be achieved by recognizing that the magnitude of frequency deviation is attenuated by
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load frequency response and governor response (or frequency activated demand response to reduce load).

The definition of FRM specifies the median of all SEFRD observations reported annually. What is the
technical basis for selecting the median rather than the mean?

The definition of FRO raises questions. The discretely administered determination of FRO described in the
draft Attachment A sets too stringent a requirement; particularly for the smaller Interconnections which may
also have large size generation resources just as do the larger Interconnections. To “assure that Point C will
not encroach on the first step UFLS” is significantly more stringent than existing and historical performance for
those smaller Interconnections. Such assurance will assuredly prove to be very expensive.

In fact, we question the need to define FRM and FRO since they can easily be stipulated in the standard
requirements. Having them defined and added to the ever-growing NERC glossary creates unnecessary work
to maintain the glossary, unless these terms are used by other NERC standards for which consistent meaning
need to be established. For example, R1 can easily be reworded as:”"R1: Each Balancing Authority shall
achieve a median of all Single Event Frequency Response Data observations reported annually on FRS Form
1 that is equal to or more negative than its contribution obligation to the total aggregate Frequency Response
needed for reliable operation of an Interconnection assigned by the ERO.”

Similar wording changes can be made to the FRS Form 1 to eliminate the need to define these two
terms.Further, the Attachment A states that the SDT is evaluating a risk based approach to establishing an
Interconnection Frequency Response Obligation which can be based on a probability function. If the N-2
criteria is established, it will be unlikely to be possible to change that if the new approach is viewed as a
reduction in required performance. As an example, in the ERCOT Interconnection, it is recognized that the
present level of required frequency responsive reserve cannot in all scenarios assure that Point C will not
encroach the first step of UFLS. The system conditions that exist for the encroachment to occur represent a
small likelihood and would require the N-2 contingency to occur on something like the minimum hour of the
minimum load day of the year. It has occurred one time in the history of ERCOT. Thus, it is less than once in
ten years based upon actual history. The cost of precluding such an event would be astronomical.

Response: The SDT believes that the FRO and FRM definitions will be used in later revisions to the BAL group of standards and therefore is keeping the
definitions in the standard so they can be added to the approved NERC Glossary of Terms.

The SDT agrees with your concern regarding the definition of SEFRD. The SDT has removed the definition from the standard.

The SDT also agrees with your concern regarding the definition of FRO and has revised the definition to read “The Balancing Authority’s share of the required
Frequency Response needed for the reliable operation of an Interconnection.”

With regards to use of the median for calculating FRM, in general, statisticians use the median as the best measure of central tendency when
a population has outliers. Two independent reviews by the FR SDT have shown the Median to be less influenced by noise in the measurement
process.

The SDT has chosen the deterministic approach detailed in Attachment A as the method to use to allocate the Interconnection FRO to the BAs. The SDT is
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evaluating a probabilistic approach during the field trial.

Progress Energy No The proposed definition for SEFRD assumes that there is no change in the Net Scheduled Interchange (NIS)
as a result of the event. However, a dynamic schedule for load or generation based on data obtained with a
two second scan rate will impact the NIS, and therefore the corresponding load or generation response will
offset the change to NIA. Therefore, the definition of SEFRD should replace "NIA" with "change in NIA minus
NIS".

Response: The SDT agrees with your concern regarding the definition of SEFRD. The SDT has removed the definition from the standard.

Energy Mark, Inc. No Comment 1: | agree with the definition of the Single Event Frequency Response Data.

Comment 2: | do not agree that the Frequency Response Measure should be the median of all SEFRD
observations reported annually on FRS Form 1.

Comment 3: The regression values presented on FRS Form 1 have not been calculated correctly.

Comment 4: Since the FRM is going to be used to set the value for the Frequency Bias Setting and the
Frequency Bias Setting represents a straight line though the origin of zero frequency error and zero megawatt
error, the best representation of the data for setting this paramater can be achieved through the use of a
regression.

Comment 5: Only a regression will weight the impact of each SEFRD correctly. The use of median or mean
will not provide the best estimate for use as the Frequency Bias Setting.

Comment 6: The standard has been written to include a samlple size (25) large enough to enable effective
statistical methods of analysis. What justification is there to then ignor those well proven methods and revert
to methods designed to address problems where the sample sizes are insufficient to support sound statistical
analysis methods.

Response: (1) The SDT thanks you for your affirmative response, however several other stakeholders disagreed with the definition of SEFRD and the drafting
team has removed the proposed definition from the revised standard.

(2, 4, 5) With regards to use of the median for calculating FRM, in general, statisticians use the median as the best measure of central
tendency when a population has outliers. Two independent reviews by the FR SDT have shown the Median to be less influenced by noise in
the measurement process.

(3) The SDT has corrected FRS Form 1.

(6) Research conducted by the Frequency Response Standard Drafting Team (FR SDT) indicated that a Balancing Authority’s FRM will
converge to a reasonably stable value with 20 to 25 samples. The FR SDT as well as the NERC Frequency Response Initiative is evaluating
other methods of FRM. The SDT is not ignoring methods of proven statistical design and the chosen method does require at least 25
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samples.
EKPC No These definitions should be revised to include specifics on how to calculate each term.

The FRM calculation method should take into account large non-conforming loads.

A median will not reflect the true nature of the system.

Response: The SDT does not believe the definition should include the specific calculation and therefore has incorporated the calculation methodology in

Attachment A.

The FRM calculation, using FRS Form 1, has been modified to now include adjustments.

Based on analysis of data the SDT has determined that the median value is the proper method to be used in defining FRM.

Duke Energy

No

The definition of SEFRD would conflict with any alternative measurement of frequency response. The SEFRD
makes no provision for the impacts of generation loss experienced by a contingent BA, impacts of non-
conforming loads, or impacts of schedule ramps.

The FRM also makes no such provisions. The resulting FRM for a BA experiencing one or more of these
impacts for one or more SEFRDs will be skewed and completely miss the intended measurement of the BA’s
response to frequency excursions. In addition, as it is not yet clear how provision of Frequency Response by
one BA to meet a portion of another BA’s requirement would be achieved, Duke Energy cannot say that a
simple measure of the NIA against the frequency deviation will capture the net of the response desired.

Regarding the definition of FRO, the industry should agree on the methodology which would be used for the
ERO to determine the response desired for the Interconnection that is used for allocation of the FRO, and not
leave it as a parameter subject to change outside of the standards process. The definition is only acceptable if
the assignment by the ERO is based upon a methodology supported by the industry and subject to change
only through the standards process.

Response: The SDT agrees with your concern regarding the definition of SEFRD. The SDT has removed the definition from the standard.

The FRS Form 1 has been modified to allow for adjustments (not exclusions) to the load and generation.

The methodology that the ERO will use for determining the FRO is now outlined in the new Attachment A. The industry will either accept or reject this

methodology in the balloting phase of the standard.

Associated Electric Cooperative,
Inc.

No

1) SEFRD - | had to read this definition several times because “The individual sample of event data” is
actually an internally calculated value derived from a set of event sample data, and not really a “sample” value
at all. So, | believe the SEFRD definition needs further work.
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Yes or No

Question 1 Comment
2) FRM is defined by undefined terms “FRS” and “FRS Form 1”.
3) FRO —fine
4) FRS - “Frequency Response Survey”

Response: The SDT agrees with your concern regarding the definition of SEFRD. The SDT has removed the definition from the standard.

FRS Form 1 is the name of the form to be used for calculating FRM.

Alberta Electric System Operator

No

The frequency response has 2 aspects: arresting frequency deviation (Point C) and deviation where
frequency has settled (Point B). The proposed SEFRD and FRM seem all based on the Point B, however the
intention in purpose statement is towards Point C... It is not clear to AESO that these proposed SEFRD and
FRM based on settled frequency deviation (Point B) are technically sufficient to address the concern of
arresting frequency deviation (Point C).

Response: The SDT recognizes that point C is the primary reliability concern. However, while Point B measurements have some data quality challenges to be
mastered, point C measurements are not practical at this time for Balancing Authorities in an Interconnection with more than one Balancing Authority. The SDT
intends to study point B and point C relationships of each Interconnection with more than one Balancing Authority to address this issue.

Independent Electricity System
Operator

No

We concur with the definitions for SEFRD, FRM and FRO but do not believe that the latter two terms (FRM
and FRO) need to be defined since they can easily be stipulated in the standard requirements. Having them
defined and added to the ever-growing NERC glossary creates unnecessary work to maintain the glossary,
unless these terms are used by other NERC standards for which consistent meaning need to be established.
For example, R1 can easily be reworded as:"R1: Each Balancing Authority shall achieve a median of all
Single Event Frequency Response Data observations reported annually on FRS Form 1 that is equal to or
more negative than its contribution obligation to the total aggregate Frequency Response needed for reliable
operation of an Interconnection assigned by the ERO.”Similar wording changes can be made to the FRS
Form 1 to eliminate the need to define these two terms.

Response: Several stakeholders indicated concerns with the definition of SEFRD and the team has removed this definition from the revised standard.

The SDT believes that the FRO and FRM definitions will be used in later revisions to the BAL group of standards and therefore is keeping the definitions in the
standard so they can be added to the approved NERC Glossary of Terms.

FirstEnergy

Yes

For the definition of FRM, we are not clear as to the rationale for choosing the median value instead of the
mean.

Response: The SDT thanks you for your affirmative response and clarifying comment.

23

Consideration of Comments: Project 2007-12 BAL-003-1 — 1° Draft




Organization

With regards to use of the median for calculating FRM, in general, statisticians use the median as the best measure of central tendency when
a population has outliers. Two independent reviews by the FR SDT have shown the Median to be less influenced by noise in the measurement

process.

Yes or No

Question 1 Comment

Southern Company

Yes

Comments: The Frequency Response Measure should be based on either the median or average of all
SEFR’s as currently defined. Due to the varied nature of frequency responsive resources online it should
never be based on meeting response on a single event.

Response: The SDT thanks you for your affirmative response and clarifying comment.

With regards to use of the median for calculating FRM, in general, statisticians use the median as the best measure of central tendency when
a population has outliers. Two independent reviews by the FR SDT have shown the Median to be less influenced by noise in the measurement

process.

Seattle City Light Yes
Manitoba Hydro Yes
ENBALA Power Networks Yes
NIPSCO Yes
NorthWestern Energy Yes
Kansas City Power & Light Yes
Arizona Public Service Company Yes
FMPP Yes
American Electric Power Yes

Northeast Power Coordinating
Council

Refer to the response to Question 17.

Response: Please refer to the SDT response to Question 17.
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2. The SDT has modified the definition for the term Frequency Bias Setting. The current definition and revised definition
are shown below to show the changes proposed.

Frequency Bias Setting

Current Definition in NERC Glossary: A value, usually expressed in MW/0.1 Hz, set into a Balancing Authority ACE
algorithm, that allows the Balancing Authority to contribute its frequency response to the Interconnection.

Revised Definition: A value, (either a fixed or variable Frequency Bias), usually expressed in MW/0.1 Hz, set into a
Balancing Authority Area Control Error equation that allows the Balancing Authority to contribute its Frequency

Response to the Interconnection.

Do you agree with this new definition for Frequency Bias Setting? If not, please explain in the comment area.

Summary Consideration: Many of the commenters did not agree with the new definition proposed for Frequency Bias Setting. Several
commenters recommend revising the Frequency Bias Setting definition and have offered suggestions for the SDT to consider. In response,
the SDT has revised the Frequency Bias Setting definition to better address concerns raised by industry.

The revised definition is:

Frequency Bias Setting: A number, either fixed or variable, usually expressed in MW/0.1 Hz, included in a Balancing Authority’s Area Control Error equation
to account for the Balancing Authority’s Frequency Response contribution to the Interconnection, and discourage response withdrawal through secondary

control systems.

Some commenters also questioned if the definition of Frequency Response also needed to be revised, however in reviewing the current
definition of Frequency Response the SDT believes that the current definition is both accurate and appropriate. Concern was also raised
regarding what constitutes variable bias. - Fixed bias is a value approved by the ERO whereas variable bias is a methodology for
determining the Frequency Bias Setting approved by the ERO.

Organization Yes or No

Question 2 Comment

Santee Cooper

No

We suggest the following changes to the definition: A value, fixed or variable, expressed in MW/0.1 hertz, as
part of a Balancing Authority’s Area Control Error (ACE) equation that influences its Automatic Generation
Control (AGC) to provide frequency response without secondary control action withdrawing the response.

Response: The SDT has modified the definition. The definition now reads “A number, either fixed or variable, usually expressed in MW/0.1 Hz, included in a
Balancing Authority’s Area Control Error equation to account for the Balancing Authority’s Frequency Response contribution to the Interconnection, and discourage
response withdrawal through secondary control systems.”

ENBALA Power Networks

No

: ENBALA would modify the above as follows: A value, (either a fixed or variable Frequency Bias), usually
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expressed in MW/0.1 Hz, set into a Balancing Authority Area Control Error algorithm equation that allows the
Balancing Authority AGC System to ignore the export or import caused by the Primary Frequency Response.

Response: The SDT has modified the definition. The definition now reads “A number, either fixed or variable, usually expressed in MW/0.1 Hz, included in a
Balancing Authority’s Area Control Error equation to account for the Balancing Authority’s Frequency Response contribution to the Interconnection, and discourage
response withdrawal through secondary control systems.”

Westar Energy No We propose the following:A value, (either a fixed or variable), expressed in MW/0.1 Hz, set into a Balancing
Authority Area Control Error equation that allows the Balancing Authority to contribute its SECONDARY
Frequency Response to the Interconnection.

Response: The SDT has modified the definition. The definition now reads “A number, either fixed or variable, usually expressed in MW/0.1 Hz, included in a
Balancing Authority’'s Area Control Error equation to account for the Balancing Authority’s Frequency Response contribution to the Interconnection, and discourage
response withdrawal through secondary control systems.”

EKPC No "Frequency Bias” should not be used in the definition."Usually" can be omitted.

Response: The SDT has modified the definition and “frequency bias” is not used in the revised definition. The definition now reads “A number, either fixed or
variable, usually expressed in MW/0.1 Hz, included in a Balancing Authority’s Area Control Error equation to account for the Balancing Authority’s Frequency
Response contribution to the Interconnection, and discourage response withdrawal through secondary control systems.”

LG&E and KU Energy No We suggest the following changes to the definition:
1. Delete the word “usually”
2. Replace “set into” with “as part of”.

3. Replace the remainder of the sentence following “Area Control Error equation” with “that influences its
Automatic Generation Control (AGC) to provide its frequency response while Interconnection frequency is not
at its scheduled value” - (The frequency bias does not allow a BA to contribute its frequency response to the
Interconnection. The frequency bias term only affects the AGC response of the BA, which is part of its
frequency response usually minutes after the initial event and is dependent upon generation units being on
AGC control and capable of responding.)

4. The suggested changes would result in the following definition:A value, (either a fixed or variable
Frequency Bias), expressed in MW/0.1 hertz as part of a Balancing Authority’s Area Control Error (ACE)
equation that influences its Automatic Generation Control (AGC) to provide its frequency response while
Interconnection frequency is not at its scheduled value.

Response: The SDT did adopt the suggestion to remove, “set into” and replaced this phrase with, “included”, however the team did not adopt the suggestion to
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delete the word, ‘usually’ as the inclusion of this word recognizes that there may be rare instances when the Frequency Bias Setting could be expressed in other
than MW/0.1 Hz. The SDT did not adopt the third proposed change because it can cause confusion since primary Frequency Response cannot be delivered by
AGC.

The SDT has modified the definition. The definition now reads “A number, either fixed or variable, usually expressed in MW/0.1 Hz, included in a Balancing
Authority’s Area Control Error equation to account for the Balancing Authority’s Frequency Response contribution to the Interconnection, and discourage response
withdrawal through secondary control systems.”

SERC OC Standards Review No We suggest the following changes to the definition:

Group 1. Delete “Frequency Bias” in the parenthetical expression - (“Frequency Bias” should not be used to define

Frequency Bias)
2. Delete the word “usually”
3. Replace “set into” with “as part of” as defined in BAL-001.

4. Replace the remainder of the sentence following “Area Control Error equation” with “that influences its
Automatic Generation Control (AGC) to provide its frequency response while Interconnection frequency is not
at its scheduled value” - (The frequency bias does not allow a BA to contribute its frequency response to the
Interconnection. The frequency bias term only affects the AGC response of the BA, which is usually minutes
after the initial event and is dependent upon generation units being on AGC control and capable of
responding.)

5. The suggested changes would result in the following definition”A value, fixed or variable, expressed in
MW/0.1 hertz as part of a Balancing Authority’s Area Control Error (ACE) equation that influences its
Automatic Generation Control (AGC) to continue to provide its frequency response while Interconnection
frequency is not at its scheduled value.

Response: The SDT has modified the definition and “frequency bias” is not used in the revised definition and the phase, “set into” was replaced with “included”.
The SDT did not adopt the suggestion to delete the word, ‘usually’ because there may be rare instances when the Frequency Bias Setting is expressed in other
than MW/0.1 Hz. The SDT has modified the definition. The definition now reads “A number, either fixed or variable, usually expressed in MW/0.1 Hz, included in
a Balancing Authority’s Area Control Error equation to account for the Balancing Authority’s Frequency Response contribution to the Interconnection, and
discourage response withdrawal through secondary control systems.”

Midwest ISO Standards No Given that frequency response is “contributed” long before AGC has an impact, “contribute” should probably
Collaborators be changed to “maintain”. The goal is to ensure AGC does not withdraw frequency response and that it is
maintained while frequency is depressed. We are not sure if Frequency Response has a precise enough
definition and it is part of the definition of Frequency Bias Setting. The definition of Frequency Response
really just reflects how it is measured. It does not define what it really is which is the dynamic response of
load, generation, and other frequency responsive devices to a perturbation in frequency.
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The drafting team should also consider resolving the definition of Frequency Bias. Is it needed? It is often
confused with Frequency Bias Setting and is often used interchangeably with Frequency Response even
though the meanings are slightly different.

Response: The SDT has modified the definition of Frequency Bias Setting. The definition now reads “A number, either fixed or variable, usually expressed in
MW/0.1 Hz, included in a Balancing Authority’s Area Control Error equation to account for the Balancing Authority’s Frequency Response contribution to the
Interconnection, and discourage response withdrawal through secondary control systems.” The SDT believes that based on the modified definition, the use of the
term “contribution” better describes the action that has taken place.

The SDT has reviewed the current definition of Frequency Response and believes that the current definition is both accurate and appropriate.

We Energies No Given that frequency response is “contributed” long before AGC has an impact, “contribute” should probably
be changed to “maintain.” The goal is to ensure AGC does not withdraw frequency response and that it is
maintained while frequency is depressed. We are not sure if Frequency Response has a precise enough
definition and it is part of the definition of Frequency Bias Setting. The current NERC Glossary definition of
Frequency Response really just reflects how it is measured, it does not define Frequency Response.
Frequency Response is the dynamic real power response of load, generation, and other devices to a
perturbation in frequency.

The drafting team should also consider resolving the definition of Frequency Bias. Is it needed? It is often
confused with Frequency Bias Setting and is often used interchangeably with Frequency Response even
though the meanings are slightly different.

Response: The SDT has modified the definition of Frequency Bias Setting. The definition now reads “A number, either fixed or variable, usually expressed in
MW/0.1 Hz, included in a Balancing Authority’s Area Control Error equation to account for the Balancing Authority’s Frequency Response contribution to the
Interconnection, and discourage response withdrawal through secondary control systems.” The SDT believes that based on the modified definition, the use of the
term “contribution” better describes the action that has taken place.

The SDT has reviewed the current definition of Frequency Response and believes that the current definition is both accurate and appropriate.

SPP Standards Development No We would suggest inserting 'secondary’ in front of Frequency Response at the end of the sentence and delete
'Frequency Bias' following 'variable' at the beginning of the sentence.

Response: The SDT has modified the definition. The definition now reads “A number, either fixed or variable, usually expressed in MW/0.1 Hz, included in a
Balancing Authority’s Area Control Error equation to account for the Balancing Authority’s Frequency Response contribution to the Interconnection, and discourage
response withdrawal through secondary control systems.” The SDT believes that the modified definition is more appropriate than the recommended change. The
SDT does not believe it is necessary to differentiate between primary and secondary Frequency Response in the definition.

IRC Standards Review No The definition appears to be accurate, but where is “fixed” and “variable” Frequency Bias defined in the
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Committee

context of these requirements? Should it be Frequency Bias Setting, instead?
“Fixed” seems to be straightforward, but what is “variable™?

How often must Frequency Bias Setting change in order to be considered to be “variable”?

Response: The SDT has modified the definition. The definition now reads “A number, either fixed or variable, usually expressed in MW/0.1 Hz, included in a
Balancing Authority’s Area Control Error equation to account for the Balancing Authority’s Frequency Response contribution to the Interconnection, and discourage
response withdrawal through secondary control systems.”

If the ERO provides the Frequency Bias Setting then it is considered fixed. If the ERO accepts a methodology for determining the Frequency Bias Setting then it is
considered variable.

ERCOT No The definition appears to be accurate, but where is “fixed” and “variable” Frequency Bias defined in the
context of these requirements? Should it be Frequency Bias Setting, instead? “Fixed” seems to be
straightforward, but what is “variable”? How often must Frequency Bias Setting change in order to be
considered to be “variable”?

Response: The SDT has modified the definition. The definition now reads “A number, either fixed or variable, usually expressed in MW/0.1 Hz, included in a
Balancing Authority’s Area Control Error equation to account for the Balancing Authority’s Frequency Response contribution to the Interconnection, and discourage
response withdrawal through secondary control systems.”

If the ERO provides the Frequency Bias Setting then it is considered fixed. If the ERO accepts a methodology for determining the Frequency Bias Setting then it is
considered variable.

Progress Energy No A bias, either fixed or variable, usually expressed in MW/0.1 Hz, included in a Balancing Authority's Area
Control Error equation to account for the Balancing Authority's Frequency Response contribution to the
interconnection, and prevent response withdrawal through secondary control systems.

The changes suggested are to clarify that biasing of the ACE equation "allow[s]" primary frequency response
to continue beyond the initial event window by accounting for it in the ACE input to secondary control systems
(i.e. AGC). It's important to note that Primary Frequency Response will occur no matter what the Bias value is
set to in the ACE equation, and biasing "supports" the response until the frequency is restored".

Response: The SDT has modified the definition. The definition now reads “A number, either fixed or variable, usually expressed in MW/0.1 Hz, included in a
Balancing Authority’'s Area Control Error equation to account for the Balancing Authority’s Frequency Response contribution to the Interconnection, and discourage
response withdrawal through secondary control systems.” The SDT believes that the revised definition agrees with your comment related to supporting the
response until frequency is restored. The SDT also believes that it is impossible to “prevent” withdrawal and that you can only try to discourage withdrawal.

NIPSCO No Frequency Bias and Frequency Response are not the same thing and that may be why "F" & "R" were not
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capitalized in the present definition.

| think the word "secondary” should appear per R2 finishing something like this: "to contribute to secondary
(non-immediate)Interconnection frequency control.", removing Frequency Response altogether.(l do
understand that you are bringing the FR and Bias closer together).

Response: The SDT has modified the definition. The definition now reads “A number, either fixed or variable, usually expressed in MW/0.1 Hz, included in a
Balancing Authority’s Area Control Error equation to account for the Balancing Authority’s Frequency Response contribution to the Interconnection, and discourage
response withdrawal through secondary control systems.” The SDT believes that the modified definition is more appropriate than the recommended change. The
SDT does not believe it is necessary to differentiate between primary and secondary Frequency Response in the definition.

Energy Mark, Inc. No Comment 7: The definition should be:"A value, (either a fixed or variable Frequency Bias), usually expressed
in MW/0.1 Hz, set into a Balancing Authority Area Control Error equation that indicates to the Balancing
Authority its contribution of Frequency Response to the Interconnection.

Comment 8: The Frequency Bias Setting does not allow or disallow the Frequency Response to be
contributed. The BA will contribute its natural Frequency Response to the interconnection through the
independent actions of its loads and generators. The only influence that the Frequency Bias Setting has is
that it causes the AGC System, and hopefully other outer-loop control systems, to include that natural
Frequency Response when developing control actions to implement through AGC in response to BA
balancing requirements in a time frame well after the Frequency Response has been provided by the
independent actions of its loads and generators.

Response: The SDT has modified the definition. The definition now reads “A number, either fixed or variable, usually expressed in MW/0.1 Hz, included in a
Balancing Authority’s Area Control Error equation to account for the Balancing Authority’s Frequency Response contribution to the Interconnection, and discourage
response withdrawal through secondary control systems.”

The SDT agrees with comment #8.

American Electric Power No If “the proposed standard’s intent is to collect data needed to accurately analyze existing Frequency
Response, set a minimum Frequency Response obligation, provide a uniform calculation of Frequency Bias
Settings that transition to values closer to Frequency Response, and encourage coordinated AGC operation”,
it appears the current and stated definition is precluding the process for determination of the Frequency Bias
Setting itself.

| believe it is too early to state in definition the frequency bias setting to be based on MW/0.1 Hz, when this
appears to be more of the expected response.

Using the word usually does not appear to be defining anything.To eventually get to an acceptable
performance measure with reliability basis the project needs to be expanded to also address associated
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governor droop issues, which inherently affect response.

When the current definition references using “either a fixed or variable Frequency Bias”, it does not state
whether or not to be applied in the calculation to either load or generation. The current Standard uses 1% of
yearly estimated peak demand for BAs that serve load, when the actual load at time of disturbance could be
greatly different. Response is more directly related to the amount of Generation on-line and active AGC within
the BA at time of trip.MW/0.1 Hz states more of expected result of response than defining Frequency Bias
Setting.

Response: The SDT has modified the definition. The definition now reads “A number, either fixed or variable, usually expressed in MW/0.1 Hz, included in a
Balancing Authority’s Area Control Error equation to account for the Balancing Authority’s Frequency Response contribution to the Interconnection, and discourage
response withdrawal through secondary control systems.”The “MW/0.1 Hz” term represents the units of Frequency Bias and is not intended to reference
magnitude.

Issues dealing with governor droop are outside of the scope of the industry approved SAR.

The SDT agrees with the last comment which is why the SDT also supports using a variable bias where appropriate.

Duke Energy No Duke Energy would suggest not using “Frequency Bias” in the definition of “Frequency Bias Setting”.

In addition, Duke Energy would like to point out that ACE does not allow Frequency Response; response will
occur with or without the ACE equation. The Frequency Bias Setting is needed so that the AGC does not
negate what may be provided in frequency response. The bias component of ACE provides the feedback so
that a BA may sustain the intended amount of response with secondary control as long as Actual Frequency
deviates from Scheduled Frequency. Duke Energy would suggest the following:"A fixed or variable value
usually expressed in MW/0.1 Hz, set into a Balancing Authority Area Control Error equation to bias the control
of resources so that Interconnection frequency is driven toward the Scheduled Frequency.”

Response: The term Frequency Bias has been removed from the definition.

The SDT has modified the definition. The definition now reads “A number, either fixed or variable, usually expressed in MW/0.1 Hz, included in a Balancing
Authority’s Area Control Error equation to account for the Balancing Authority’s Frequency Response contribution to the Interconnection, and discourage response
withdrawal through secondary control systems.”

Associated Electric Cooperative, No SEFRD - | had to read this definition several times because “The individual sample of event data” is actually
Inc. an internally calculated value derived from a set of event sample data, and not really a “sample” value at all.
So, | believe the SEFRD definition needs further work.

Response: The SDT agrees with your concern regarding the definition of SEFRD. The SDT has removed the definition from the standard.
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MRO's NERC Standards Review No
Subcommittee

Southern Company Yes Frequency Bias SettingA value, (either a fixed or variable Frequency Bias), usually expressed in MW/0.1 Hz,
set into a Balancing Authority Area Control Error algorithm equation that allows the Balancing Authority to
contribute its frequency Frequency rResponse to the Interconnection.

Comments: Not sure the word “allows” is the right word. Perhaps use something in terms of preventing
withdrawal of Primary Frequency Response with words like “...equation that prevents the withdrawal of the
Balancing Authority’s Primary Frequency Response to the Interconnection.”

Response: The SDT thanks you for your affirmative response and clarifying comments. The revised definition does not use the word, “allows.”

The definition now reads “A number, either fixed or variable, usually expressed in MW/0.1 Hz, included in a Balancing Authority’s Area Control Error equation to
account for the Balancing Authority’s Frequency Response contribution to the Interconnection, and discourage response withdrawal through secondary control
systems.”

FirstEnergy Yes Although we support the definition, we suggest the word “contribute” be changed to “maintain”.

Response: The SDT thanks you for your affirmative response and clarifying comments.

The SDT has modified the definition. The definition now reads “A number, either fixed or variable, usually expressed in MW/0.1 Hz, included in a Balancing
Authority’s Area Control Error equation to account for the Balancing Authority’s Frequency Response contribution to the Interconnection, and discourage response
withdrawal through secondary control systems.” The SDT believes that based on the modified definition, the use of the term “contribution” better describes the
action that has taken place.

Patterson Consulting, Inc. Yes
Beacon Power Corporation Yes
NorthWestern Energy Yes
Kansas City Power & Light Yes
Arizona Public Service Company Yes
Bonneville Power Administration Yes
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Alberta Electric System Operator Yes

Independent Electricity System Yes

Operator

FMPP Yes

Seattle City Light Yes

Manitoba Hydro Yes

South Carolina Electric and Gas

We suggest the following changes to the definition: 1. Delete “Frequency Bias” in the parenthetical expression
- (“Frequency Bias” should not be used to define Frequency Bias)

2. Delete the word “usually”
3. Replace “set into” with “as part of” as defined in BAL-001.

4. Replace the remainder of the sentence following “Area Control Error equation” with “that influences its
Automatic Generation Control (AGC) to provide its frequency response while Interconnection frequency is not
at its scheduled value” - (The frequency bias does not allow a BA to contribute its frequency response to the
Interconnection. The frequency bias term only affects the AGC response of the BA, which is part of its
frequency response usually minutes after the initial event and is dependent upon generation units being on
AGC control and capable of responding.)

5. The suggested changes would result in the following definition”A value, fixed or variable, expressed in
MW!/0.1 hertz as part of a Balancing Authority’s Area Control Error (ACE) equation that influences its
Automatic Generation Control (AGC) to provide its frequency response while Interconnection frequency is not
at its scheduled value.

Response: The term, “Frequency Bias” was deleted, the phrase, “set into” was replaced with, “included in”. The other suggestions were not adopted. The SDT
has modified the definition. The definition now reads “A number, either fixed or variable, usually expressed in MW/0.1 Hz, included in a Balancing Authority’s
Area Control Error equation to account for the Balancing Authority’s Frequency Response contribution to the Interconnection, and discourage response withdrawal
through secondary control systems.” The SDT believes that the modified definition addresses your concerns but provides for additional clarity as to the action

that has taken place.

Northeast Power Coordinating
Council

Refer to the response to Question 17.
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Response: Please refer to the SDT response to Question 17.
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3. The proposed purpose statement in the draft standard is: To require sufficient Frequency Response from the Balancing
Authority to maintain Interconnection Frequency within predefined bounds by arresting frequency deviations and
supporting frequency until the frequency is restored to schedule. To provide consistent methods for measuring Frequency
Response and determining the Frequency Bias Setting.

Do you agree with this purpose? If not, please explain in the comment area.

Summary Consideration: Several of the commenters agree with the purpose statement of the draft standard as written. Most of the
feedback received disagreeing with the purpose statement reflects general comments and suggestions for the SDT to consider. A major
concern identified is that the minimum level of Frequency Bias Setting established needs to be determined based on extensive data
analysis of field trial results. Some commenters even stated that the standard should not be revised until the field trial is completed,
performance criteria and measures determined, and results vetted by industry. Several commenters expressed concern with making the
Balancing Authority the only entity responsible for maintaining interconnection frequency and arresting frequency decline; with an
observation that the purpose statement presumes that each Balancing Authority must have generation online to meet a predetermined
frequency response obligation. It was pointed out that on occasion small Balancing Authorities may not have generation online and instead
rely on load regulation and energy agreements to meet their energy needs. Another commenter indicated that since NERC and FERC have
differentiated Frequency Response from Frequency Regulation, the standard should only apply to unplanned contingencies that occur.

In response to these general comments the SDT notes that the minimum Frequency Response level used during the field trial uses a
deterministic approach and the actual level of Frequency Response required in the final version of the draft standard will be based on field
trial results. Issues involving governor droop, dead-band settings, and governor operation are outside the scope of the project’s approved
SAR. The purpose statement does not mandate generation dispatch for Frequency Response. This standard only prescribes a minimum
Frequency Response obligation for reliable BES operation. Each entity must determine how to meet its Frequency Response obligation
using existing resources and agreements.

Another commenter noted that the purpose statement addresses several concepts that do not share a common timeframe. In response,
the SDT has revised Attachment A to explain the relationship for the different time frames associated with these concepts.

Organization Yes or No Question 3 Comment
MRO's NERC Standards Review No In general, we don’t have significant issues with a standard that attempts to establish a minimum Frequency
Subcommittee Response performance level. However, we caution the drafting team that the minimum level established

needs to be determined based on an extensive data analysis based on the field trial, based on the Frequency
Response Initiative Work Plan that NERC filed in response to the Commission’s September 23 technical
conference and based on the plan outlined in NERC'’s October 25, 2010 compliance filing.

Response: The SDT thanks you for your comment. For the field trial, the minimum level of response needed uses a deterministic approach. The actual level of
response required may be established in the final version of the standard using field trial information obtained.
The project schedule adopted for the development of the BAL-003 standard has been approved by the FERC and includes filing a standard by May, 2012
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Maodifications to this schedule require both NERC and FERC approval.

Midwest ISO Standards No In general, we don’t have significant issues with a standard that attempts to establish a minimum Frequency
Collaborators Response performance level. However, we caution the drafting team that the minimum level established
needs to be determined based on an extensive data analysis based on the field trial, based on the Frequency
Response Initiative Work Plan that NERC filed in response to the Commission’s September 23 technical
conference and based on the plan outlined in NERC'’s October 25, 2010 compliance filing.

Response: The SDT thanks you for your comment. For the field trial, the minimum level of response needed uses a deterministic approach. The actual level of
response required may be established in the final version of the standard using field trial information obtained.

The project schedule adopted for the development of the BAL-003 standard has been approved by the FERC and includes filing a standard by May, 2012.
Modifications to this schedule require both NERC and FERC approval.

We Energies No In general, we don’t have significant issues with a standard that attempts to establish a minimum Frequency
Response performance level. However, we caution the drafting team that the minimum level established
needs to be determined based on an extensive data analysis, field trial data, the Frequency Response
Initiative Work Plan that NERC filed in response to the Commission’s September 23 technical conference,
and the plan outlined in NERC’s October 25, 2010 compliance filing.

Response: The SDT thanks you for your comment. For the field trial, the minimum level of response needed uses a deterministic approach. The actual level of
response required may be established in the final version of the standard using field trial information obtained.

The project schedule adopted for the development of the BAL-003 standard has been approved by the FERC and includes filing a standard by May, 2012.
Modifications to this schedule require both NERC and FERC approval.

LG&E and KU Energy No The proposed purpose statement as provided in this question is not the same as the purpose statement for
BAL-003-1 as posted on the Project 2007-12 page of the NERC website. The posted purpose on the NERC
website is:To require sufficient Frequency Response from the Balancing Authority to maintain Interconnection
Frequency within predefined bounds by arresting frequency deviations and supporting frequency until the
frequency is restored. To schedule and provide consistent methods for measuring Frequency Response and
determining the Frequency Bias Setting.The version posted in the question appears to correct errors in the
last sentence of the purpose statement given in the project page.

We do not agree with the purpose statement as posted on the project page.In addition, we suggest the
following edits to what appears to be a corrected purpose statement as provided in this question:To require
sufficient Frequency Response from the Balancing Authority to maintain Interconnection Frequency within
predefined bounds by arresting frequency deviations due to contingencies on the interconnected BES and
supporting frequency until the frequency is restored to schedule. To provide consistent methods for
measuring Frequency Response and determining the Frequency Bias Setting.

As NERC/FERC has differentiated Frequency Response from Frequency Regulation, the standards
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addressing Frequency Response should clearly be related to unplanned contingencies occurring on the
interconnected BES.

Response: The SDT believes adequate Frequency Response is important during both normal and emergency operations however it is easier to measure
Frequency Response during a contingency which is why the SDT favors this rationale.

IRC Standards Review No If this is really intended to be a Field Trial, it should be written as such and the standard should not be
Committee developed or promulgated until the Field Trial has accomplished its purpose and the performance criteria and
measures have been determined. We request that the results of the Field Trial should be published and
discussed BEFORE any changes are made. The standard should be put into place later; it is premature at
this time. Since this is to be a data gathering process to be used to determine appropriate performance
parameters, the purpose statement of the Field Trial should be changed to read as follows:To determine
require sufficient Frequency Response arranged by from the Balancing Authority to maintain Interconnection
Frequency within predefined bounds by responding to and arresting frequency deviations and supporting
frequency until the frequency is restored to schedule. To identify and establish provide consistent methods for
measuring Frequency Response and determining the Frequency Bias Setting and Frequency Response
Obligation.We should not write the new standard and its requirements until this Field Trial work has been
accomplished; to do so possibly would result in difficulty changing the standard requirements based upon
Field Trial results.

Further, while we do not have any issue with the general intent of the scope statement, we have a difficulty
seeing the BA being the only entity held responsible for maintaining interconnection frequency and arresting
frequency deviations. When there is a sudden and sizable change to system resource or demand, the first
response to a frequency deviation caused by this change would be the generators’ governors. This will
provide a mitigating effect for the immediate seconds up to minutes. The frequency bias setting will then kick
in to supplement the mitigation need. The governors are owned by the Generator Owners; the BAs do not
own these facilities and hence can do little to address frequency response during this initial period.To hold
only the BA responsible for maintaining interconnection frequency and arresting frequency deviations would
be inappropriate. The industry needs to have a discussion to determine who should be held responsible for
providing governor responses immediately following an event, and by what mechanism, and for implementing
additional measures thereafter. We suggest that BAL-003 development be withheld until this discussion takes
place and a decision is made on who and how the governor response shall be provided.

Response: The original SAR was for data collection. The SDT developed a supplemental SAR to address the FERC directives.

The project schedule adopted for the development of the BAL-003 standard has been approved by the FERC and includes filing a standard by May, 2012.
Modifications to this schedule require both NERC and FERC approval.

This issue concerning the BA being the only entity being held responsible has been discussed and the SDT understands your concern. However, governor droop
requirements, dead-band settings and governor operation are outside the scope of the project approved SAR. The SDT believes that the Generator Verification
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standards will help address these concerns. The SDT encourages entities to develop a SAR to address generators.
The purpose of the standard is to establish a minimum Frequency Response threshold that prevents unreliable BES operation.

This issue concerning the BA being the only entity being held responsible has been discussed and the SDT understands your concern. However, governor droop
requirements, dead-band settings and governor operation are outside the scope of the project approved SAR. The SDT believes that the Generator Verification
standards will help address these concerns. The SDT encourages entities to develop a SAR to address generators.

ISO New Engand Inc. No If this is really intended to be a Field Trial, it should be written as such and the standard should not be
developed or promulgated until the Field Trial has accomplished its purpose and the performance criteria and
measures have been determined. The standard should be put into place later; it is premature at this time.
Since this is to be a data gathering process to be used to determine appropriate performance parameters, the
purpose statement of the Field Trial should be changed to read as follows:To determinerequire sufficient
Frequency Response arranged by from the Balancing Authority to maintain Interconnection Frequency within
predefined bounds by responding to and arresting frequency deviations and supporting frequency until the
frequency is restored to schedule. To identify and establishprovide consistent methods for measuring
Frequency Response and determining the Frequency Bias Setting and Frequency Response Obligation.We
should not write the new standard and its requirements until this Field Trial work has been accomplished; to
do so possibly would result in difficulty changing the standard requirements based upon Field Trial results.

Further, while we do not have any issue with the general intent of the scope statement, we have a difficulty
seeing the BA being the only entity held responsible for maintaining interconnection frequency and arresting
frequency deviations. When there is a sudden and sizable change to system resource or demand, the first
response to a frequency deviation caused by this change would be the generators’ governors. This will
provide a mitigating effect for the immediate seconds up to minutes. The frequency bias setting will then kick
in to supplement the mitigation need. The governors are owned by the Generator Owners; the BAs do not
own these facilities and hence can do little to address frequency response during this initial period.To hold
only the BA responsible for maintaining interconnection frequency and arresting frequency deviations would
be inappropriate. The industry needs to have a discussion to determine who should be held responsible for
providing governor responses immediately following an event, and by what mechanism, and for implementing
additional measures thereafter. We suggest that BAL-003 development be withheld until this discussion takes
place and a decision is made on who and how the governor response shall be provided.

Response: The original SAR was for data collection. The SDT developed a supplemental SAR to address the FERC directives.

This issue concerning the BA being the only entity being held responsible has been discussed and the SDT understands your concern. However, governor droop
requirements, dead-band settings and governor operation are outside the scope of the project approved SAR. The SDT believes that the Generator Verification
standards will help address these concerns. The SDT encourages entities to develop a SAR to address generators.

The project schedule adopted for the development of the BAL-003 standard has been approved by the FERC and includes filing a standard by May, 2012.
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Modifications to this schedule require both NERC and FERC approval.
The purpose of the standard is to establish a minimum Frequency Response threshold that prevents unreliable BES operation.

This issue concerning the BA being the only entity being held responsible has been discussed and the SDT understands your concern. However, governor droop
requirements, dead-band settings and governor operation are outside the scope of the project approved SAR. The SDT believes that the Generator Verification
standards will help address these concerns. The SDT encourages entities to develop a SAR to address generators.

ERCOT No If this is really intended to be a Field Trial, it should be written as such and the standard should not be
developed or promulgated until the Field Trial has accomplished its purpose and the performance criteria and
measures have been determined. We request that the results of the Field Trial should be published and
discussed BEFORE any changes are made. The standard should be put into place later; it is premature at
this time. Since this is to be a data gathering process to be used to determine appropriate performance
parameters, the purpose statement of the Field Trial should be changed to read as follows:To determine
require sufficient Frequency Response arranged by from the Balancing Authority to maintain Interconnection
Frequency within predefined bounds by responding to and arresting frequency deviations and supporting
frequency until the frequency is restored to schedule. To identify and establish provide consistent methods for
measuring Frequency Response and determining the Frequency Bias Setting and Frequency Response
Obligation.We should not write the new standard and its requirements until this Field Trial work has been
accomplished; to do so possibly would result in difficulty changing the standard requirements based upon
Field Trial results.

Further, while we do not have any issue with the general intent of the scope statement, we have a difficulty
seeing the BA being the only entity held responsible for maintaining interconnection frequency and arresting
frequency deviations. When there is a sudden and sizable change to system resource or demand, the first
response to a frequency deviation caused by this change would be the generators’ governors. This will
provide a mitigating effect for the immediate seconds up to minutes. The frequency bias setting will then kick
in to supplement the mitigation need. The governors are owned by the Generator Owners; the BAs do not
own these facilities and hence can do little to address frequency response during this initial period.To hold
only the BA responsible for maintaining interconnection frequency and arresting frequency deviations would
be inappropriate. The industry needs to have a discussion to determine who should be held responsible for
providing governor responses immediately following an event, and by what mechanism, and for implementing
additional measures thereafter. We suggest that BAL-003 development be withheld until this discussion takes
place and a decision is made on who and how the governor response shall be provided.

Response: The original SAR was for data collection. The SDT developed a supplemental SAR to address the FERC directives.

The project schedule adopted for the development of the BAL-003 standard has been approved by the FERC and includes filing a standard by May, 2012.
Modifications to this schedule require both NERC and FERC approval.
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The purpose of the standard is to establish a minimum Frequency Response threshold that prevents unreliable BES operation.

This issue concerning the BA being the only entity being held responsible has been discussed and the SDT understands your concern. However, governor droop
requirements, dead-band settings and governor operation are outside the scope of the project approved SAR. The SDT believes that the Generator Verification
standards will help address these concerns. The SDT encourages entities to develop a SAR to address generators.

Kansas City Power & Light No This purpose statement presumes that each Balancing Authority (BA) will have generation online to meet a
predetermined frequency response obligation. There are many small BA's that do not have any generation
online and rely on load regulation agreements and energy agreements to provide their energy needs during
parts of the year. This purpose statement would not allow a BA to operate without generation online.

Response: The purpose statement does not mandate generation dispatch for Frequency Response. This standard only prescribes a minimum Frequency
Response obligation for reliable BES operations. Each entity must determine how to meet this obligation using existing resources and agreements.

NIPSCO No Yes, "Interconnection frequency”, small "f".

Response: The SDT thanks you for this comment and has corrected the error.

American Electric Power No AEP believes the statement should read “To require sufficient Frequency Response from governors and AGC
of Generators within the Balancing Authority to maintain Interconnection Frequency within predefined bounds
by arresting frequency deviations and supporting frequency until the frequency is restored to schedule.To
provide consistent methods for measuring Frequency Response from governors and AGC of Generators
within the Balancing Authority for determining the overall Frequency Bias Setting threshold.Since

Generators are directly responsible for response, applicability must be added to Generator Operators.

Response: The drafting team disagrees with this recommendation because the FERC Order 693 requires a technology neutral performance standard for the purpose
of providing Frequency Response.

Patterson Consulting, Inc. No The purpose should not expect Frequency Response to maintain frequency beyond a few minutes, perhaps
15 minutes for example. This purpose statement suggests the requirements will be "...to maintain
Interconnection Frequency within predefined bounds by arresting frequency deviations and support frequency
until the frequency is restored to schedule..." The phrase "until the frequency is restored to schedule" is
problematic since regulation must bring frequency to schedule. Frequency Response, and the associated
requirements, should not be expected to substitute for poor regulation beyond the first few minutes.

Response: The focus of the standard is to establish sustainable primary frequency control which can seamlessly coordinate with secondary frequency control for
maintaining system frequency.
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Independent Electricity System No We do not have any issue with the general intent of the scope statement, but have a difficulty in seeing the
Operator BA being the only entity held responsible for maintaining interconnection frequency and arresting frequency
deviations. When there is a sudden and sizable change to system resource or demand, the system frequency
will change. The first response to such deviation would be the generators’ governors. This will provide a
mitigating effect for the immediate seconds up to minutes. The frequency bias setting will then kick in to
supplement the mitigation need. To hold only the BA responsible for maintaining interconnection frequency
arresting frequency deviations would be only part of the solution. The industry needs to have a discussion to
determine who should be held responsible for providing governor responses, and by what mechanism.

We suggest that BAL-003 development be withheld until this discussion takes place and a decision is made
on who and how the governor response shall be provided.

Response: The SDT thanks you for your comment. This issue concerning the BA being the only entity being held responsible has been discussed and the SDT
understands your concern. However, governor droop requirements, dead-band settings and governor operation are outside the scope of the project approved
SAR. The SDT believes that the Generator Verification standards will help address these concerns. The SDT encourages entities to develop a SAR to address
generators.

For the field trial, the minimum level of response needed uses a deterministic approach. The actual level of response required may be established in the final
version of the standard using field trial information obtained.

The SDT does not agree with your comment concerning withholding the development of a standard addressing Frequency Response. The development of a
standard addressing Frequency Response was identified in FERC Order 693. FERC further directed the ERO to finalize a standard addressing Frequency Response
in an order in February 2010 within six (6) months which they later granted an extension. The project schedule adopted for the development of the BAL-003
standard has been approved by the FERC and includes filing a standard by May, 2012. Modifications to this schedule would require both NERC and FERC
approval.

ENBALA Power Networks Yes ENBALA strongly agrees that a Frequency Response standard is necessary to ensure reliable operation of
the bulk power system. We fully support all efforts to understand the declining trend, and the development of
accurate models, of Frequency Response in each Interconnection.

Response: The SDT thanks you for your affirmative response and clarifying comment.

Manitoba Hydro Yes The new more likely improved method of measuring Frequency Response is welcome. This should be an
improvement over the existing methods of using 1% of projected peak load, or average of DCS events.
Calculating projected peaks leave lots of room for error and limiting calculations to only DCS events likely
does not reflect accurate BIAS.
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Response: The SDT thanks you for your affirmative response and clarifying comment.

Alberta Electric System Operator

Yes

The purpose statement mentioned arresting deviation, restored to schedule and frequency bias setting,
which are all at different time frames. The AESO suggests that NERC provide some clarification of the
relationships for the different time frames.

Response: The SDT thanks you for your affirmative response and clarifying comment.

Refer to Attachment A for clarification of the relationships for the different time frames.

Duke Energy Yes
Seattle City Light Yes
Santee Cooper Yes
FirstEnergy Yes
Bonneville Power Administration Yes
SPP Standards Development Yes
SERC OC Standards Review Yes
Group

Arizona Public Service Company Yes
Southern Company Yes
Progress Energy Yes
NorthWestern Energy Yes
Energy Mark, Inc. Yes
Beacon Power Corporation Yes
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Westar Energy Yes
FMPP Yes
EKPC Yes
South Carolina Electric and Gas Yes
Associated Electric Cooperative, Yes

Inc.

Northeast Power Coordinating
Council

Refer to the response to Question 17.

Response: Please refer to the SDT response to Question 17.
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4. Requirement 1 identifies a minimum level of Frequency Response.

R1. Each Balancing Authority shall achieve a Frequency Response Measure (FRM) (as detailed in Attachment A and
calculated on FRS Form 1) that is equal to or more negative than its Frequency Response Obligation (FRO).

Do you agree with the concept that a Balancing Authority should be required to achieve a minimum level of Frequency
Response and the method for measurement? If not, please explain in the comment area.

Summary Consideration: Most commenters supported the concept however a significant majority did not agree with the method for
measurement. In general commenters indicated the sample size of 25 events for determining FRM is too small; insufficient information
was provided to address the use of variable bias; the FRM and FRO definitions were unclear with questionable determination methods; and
the standard should reference Reserve Sharing Groups. Some commenters also indicated that the measure may not apply to a single BA
interconnection; that the draft standard dictated how compliance is provided with respect to Attachment A and FRS Form 1 references;
that requirements would not allow a BA to operate without generation online; and expressed concern that the BA may not own and operate
resources yet will still have the compliance obligation.

The SDT is currently evaluating a probabilistic method for determining the FRO. After consideration of industry comments, the SDT
converted Attachment A into two documents - a calculation methodology included with the standard, and a separate supporting document
providing requirement rationale. The SDT revised the definitions for FRO & FRM; incorporated Reserve Sharing Groups into the draft
standard; modified FRS Form 1 to allow for adjustments; and clarified how an entity is to show compliance. The SDT also provided an
explanation addressing the use of Variable Bias and provided an administrative procedure for the ERO’s FRO determination.

R1. Each Balancing Authority or Reserve Sharing Group (RSG) shall achieve an annual Frequency Response Measure (FRM) (as detailed in Attachment
A and calculated on FRS Form 1) that is equal to or more negative than its Frequency Response Obligation (FRO) to ensure that sufficient
Frequency Response is provided by each BA or RSG to maintain an adequate level of Frequency Response in the Interconnection.

Organization Yes or No Question 4 Comment

Santee Cooper No The concept seems reasonable but since the measure of compliance (FRM) is determined only after the 25
events are identified; it is a lagging indicator. The BA may have to ensure it measures all frequency
excursions and develops its own leading indicator to ensure compliance following year end.

Response: The SDT agrees that the measure is a lagging indicator and recommends that the list of reportable events be posted on a quarterly basis.

LG&E and KU Energy No The concept seems reasonable but since the measure of compliance (FRM) is determined only after the 25
events are identified; it is a lagging indicator. The BA may have to ensure it measures all frequency
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excursions and develops its own leading indicator to ensure compliance following year end.

A sample CPS bounds report should be considered, perhaps based on 2010 numbers, to demonstrate how
FRM submitted would translate to FRO frequency bias settings and how it will affect the L10 values

Response: The SDT agrees that the measure is a lagging indicator and recommends that the list of reportable events be posted on a quarterly basis.

The SDT will provide samples to illustrate the interaction of FRO, FRM, and frequency bias settings at the conclusion of the field trial.

SERC OC Standards Review
Group

No

The concept seems reasonable but since the measure of compliance (FRM) is determined only after the 25
events are identified; it is a lagging indicator. The BA may have to ensure it measures all frequency
excursions and develops its own leading indicator to ensure compliance following year end.

A sample CPS bounds report should be considered, perhaps based on 2010 numbers, to demonstrate how
FRM submitted would translate to FRO frequency bias settings and how it will affect the L10 values.

Response: The SDT agrees that the measure is a lagging indicator and recommends that the list of reportable events be posted on a quarterly basis.

The SDT will provide samples to illustrate the interaction of FRO, FRM, and frequency bias settings at the conclusion of the field trial.

South Carolina Electric and Gas

No

The concept seems reasonable but since the measure of compliance (FRM) is determined only after the 25
events are identified; it is a lagging indicator. The BA may have to ensure it measures all frequency
excursions and develops its own leading indicator to ensure compliance following year end.

A sample CPS bounds report should be considered, perhaps based on 2010 numbers, to demonstrate how
FRM submitted would translate to FRO frequency bias settings and how it will affect the L10 values.

Response: The SDT agrees that the measure is a lagging indicator and recommends that the list of reportable events be posted on a quarterly basis.

The SDT will provide samples to illustrate the interaction of FRO, FRM, and frequency bias settings at the conclusion of the field trial.

MRO's NERC Standards Review
Subcommittee

No

In general, we don’t have significant issues with a standard that attempts to establish a minimum frequency
response performance level. However, we caution the drafting team that the minimum level established
needs to be determined based on an extensive data analysis based on the field trial, based on the Frequency
Response Initiative Work Plan that NERC filed in response to the Commission’s September 23 technical
conference and based on the plan outline in NERC'’s October 25, 2010 compliance filing.

The effects of the nonconforming load should be considered in the calculation of the frequency response
obligation in order to get accurate results.

Response: The minimum level of response selected for the field trial uses a deterministic approach. The actual level of response specified in the final version of
the draft standard may be based on analysis of data obtained from the field trial.
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The SDT is using a FERC approved project schedule to develop the BAL-003 standard and includes filing a standard by May, 2012.. Any modification to the project
schedule will require both NERC and FERC approval.

The deterministic allocation method does not consider the effects of nonconforming load.

Midwest ISO Standards No In general, we don’t have significant issues with a standard that attempts to establish a minimum frequency
Collaborators response performance level. However, we caution the drafting team that the minimum level established
needs to be determined based on an extensive data analysis based on the field trial, based on the Frequency
Response Initiative Work Plan that NERC filed in response to the Commission’s September 23 technical
conference and based on the plan outline in NERC'’s October 25, 2010 compliance filing.

Response: The minimum level of response selected for the field trial uses a deterministic approach. The actual level of response specified in the final version of
the draft standard may be based on analysis of data obtained from the field trial.

The SDT is using a FERC approved project schedule to develop the BAL-003 standard and includes filing a standard by May, 2012.. Any modification to the project
schedule will require both NERC and FERC approval.

We Energies No In general, we don’t have significant issues with a standard that attempts to establish a minimum frequency
response performance level. However, we caution the drafting team that the minimum level established
needs to be determined based on an extensive data analysis, field trial data, the Frequency Response
Initiative Work Plan that NERC filed in response to the Commission’s September 23 technical conference,
and the plan outline in NERC's October 25, 2010 compliance filing.

Response: The minimum level of response selected for the field trial uses a deterministic approach. The actual level of response specified in the final version of
the draft standard may be based on analysis of data obtained from the field trial.

The SDT is using a FERC approved project schedule to develop the BAL-003 standard and includes filing a standard by May, 2012.. Any modification to the
project schedule will require both NERC and FERC approval.

Bonneville Power Administration No BPA agrees that there should be a minimum level of Frequency Response, but disagree with the way the
measure is obtained in the requirement.

0 R1 - BPA suggests replacing “achieve” with “calculate”. Achieve: indicates it is a performance.

0 R1 - BPA does not agree with the requirements in Attachment A not being in the standard. These should
not be modified without full review and voting by members.

0 R1 - BPA believes that there should be more description on Variable Bias. What variable bias number
should we use: average, minimum, peak for the event? BPA feels that the peak bias of each event would be
appropriate.

Response: The SDT believes the intent of the standard is for each BA to “achieve” its Frequency Response Obligation.
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The SDT is not incorporating additional standard requirements by means of Attachment A information however the SDT recognizes the need to convert
Attachment A into two documents. The first document will remain part of the standard as Attachment A and describe the calculation methodology utilized. The
second document will explain the rationale for the requirements as supplemental standard information.

Variable frequency bias settings are determined by Balancing Authorities using a calculation based on present operating conditions. The SDT agrees Variable Bias
requires more description and will review this concern during the field trial.

IRC Standards Review No The SRC agrees that a Frequency Response of some minimum level for each Interconnection should be
Committee achieved. However, the measure as described does not apply to all Interconnections. It does not apply to
single BA Interconnections such as ERCOT and Hydro Quebec.

This requirement should be added later-not included now; and it should clarify what the BA must do and what
the response providers must do. BAs do not own and operate the resources. An entity which does own or
operate the resources may also be registered as a BA, but an entity which does not own or operate resources
may also be registered as a BA. Therefore, it is important to detail what a BA must do and also to detail what
the resource owner or operator must do. The resource owner may be registered as a GO or a TO or even a
DP. The resource operator may be registered as a GOP, a TOP, or a LSE. The BA must establish an
operations plan, using data provided to it by the resource owners and or operators, that will meet the
performance requirements. The BA must then deploy the proper amount of response through AGC or verbal
instructions to supplement the automatic responses that the resources will provide, must calculate the actual
responses after-the-fact, and report the performance as required. The resources must, as standards already
provide, comply with the deployments and instructions provided by the BA. However, if an entity which is
functioning as a BA does not own its resources, nor does it directly operate those resources, the BA cannot
ensure the achievement. The standard must not create an organizational or contractual arrangement that
dictates how the compliance is provided. It should state what must be done, not how. If entities choose to
write and enter into such arrangements, that should be permissible, but not required.

Specific to R1, the wording does not correspond to the figures shown in the FRS (Form 1) in that the FRM
(the median) is -14.5 whereas the FRO is -15.8. The FRO is more negative than the FRM, which does not
seem to correspond to what'’s stipulated in R1 (FRM to be equal or more negative than its FRO).

Response: This standard is intended to apply to all Interconnections. The SDT has modified the definition for FRO to read, “The Balancing Authority’s share of
the required Frequency Response needed for the reliable operation of an Interconnection.”

The standard does not dictate a particular generation dispatch strategy. The standard only prescribes a minimum obligation. The entity must determine how to
meet this minimum obligation.

FRS Form 1 has been revised to allow for adjustments.

ERCOT No The SRC agrees that a Frequency Response of some minimum level for each Interconnection should be
achieved. However, the measure as described does not apply to all Interconnections. It does not apply to
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single BA Interconnections such as ERCOT and Hydro Quebec. This requirement should be added later-not
included now; and it should clarify what the BA must do and what the response providers must do. BAs do
not own and operate the resources. An entity which does own or operate the resources may also be
registered as a BA, but an entity which does not own or operate resources may also be registered as a BA.
Therefore, it is important to detail what a BA must do and also to detail what the resource owner or operator
must do. The resource owner may be registered as a GO or a TO or even a DP. The resource operator may
be registered as a GOP, a TOP, or a LSE. The BA must establish an operations plan, using data provided to
it by the resource owners and or operators, that will meet the performance requirements. The BA must then
deploy the proper amount of response through AGC or verbal instructions to supplement the automatic
responses that the resources will provide, must calculate the actual responses after-the-fact, and report the
performance as required. The resources must, as standards already provide, comply with the deployments
and instructions provided by the BA. However, if an entity which is functioning as a BA does not own its
resources, nor does it directly operate those resources, the BA cannot ensure the achievement. The
standard must not create an organizational or contractual arrangement that dictates how the compliance is
provided. It should state what must be done, not how. If entities choose to write and enter into such
arrangements, that should be permissible, but not required. Specific to R1, the wording does not correspond
to the figures shown in the FRS (Form 1) in that the FRM (the median) is -14.5 whereas the FRO is -15.8. The
FRO is more negative than the FRM, which does not seem to correspond to what's stipulated in R1 (FRM to
be equal or more negative than its FRO).

Response: This standard is intended to apply to all Interconnections. The SDT has modified the definition for FRO to read, “The Balancing Authority’s share of
the required Frequency Response needed for the reliable operation of an Interconnection.”

The standard does not dictate a particular generation dispatch strategy. The standard only prescribes a minimum obligation. The entity must determine how to

meet this minimum obligation.

FRS Form 1 has been revised to allow for adjustments.

Kansas City Power & Light

No

This requirement presumes that each Balancing Authority (BA) will have generation online to meet a
predetermined frequency response obligation. There are many small BA’s that do not have any generation
online and rely on load regulation agreements and energy agreements to provide their energy needs during
parts of the year. This requirement would not allow a BA to operate without generation online.

Under Requirement 1, item 2a in Attachment A suggests governor deadband as 36MHz (Megahertz).
Suggest what is intended is 36mHz (millihertz).

The Frequency Response Obligation determination for the interconnection as described in Attachment A is a
crude method and will result in obligations that will exceed the FRO that is intended. This will result in
additional cost to BA's that is unnecessary to achieve the purpose of maintaining sufficient generation online
to arrest frequency degradation events caused by loss of generating resources.
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The current NERC method for calculating a BA’s actual frequency response are inaccurate and provide
misleading guidance in the actual frequency response of a BA. These methods need considerable
improvement before any attempts to hold a BA to an expected level of frequency response as this proposal
has stated.

Response: The standard does not dictate a particular generation dispatch strategy. The standard only prescribes a minimum obligation. The entity must
determine how to meet this minimum obligation.

The SDT has removed the reference to governor deadband.

The minimum level of response selected for the field trial uses a deterministic approach. The actual level of response specified in the final version of the draft
standard may be based on analysis of data obtained from the field trial. The SDT is also evaluating a probabilistic method for determining the FRO.

The SDT has modified FRS Form 1 to correctly calculate Frequency Response.

Southern Company No Comments: Proposed Standard

Comment 1: BAL-003-1, Requirement R1. The requirement should be made less prescriptive by removing
references to Attachment A and FRS Form 1. The responsible entity should understand the fundamental and
basic requirement - to achieve a Frequency Response Measure. Where the methodology is specified or how
the BA is supposed to achieve it should be a matter of compliance and/or implementation and not a part of
the basic requirement. Proposed language is as follows: Each Balancing Authority shall achieve a Frequency
Response Measure (FRM) that is equal to or more negative than its Frequency Response Obligation (FRO).

Response: The SDT believes that Requirement 1 needs to reference FRS Form 1 in order for the calculation methodology to be consistent for all interconnections
and has removed the reference to Attachment A. The SDT has also revised FRS Form 1 to correctly calculate Frequency Response and to allow for adjustments.

Progress Energy No Progress Energy believes the Eastern Interconnection does not have the same issues with frequency
experienced in the other two interconnections, and that load response is significant enough in the
interconnection to arrest and stabilize frequency as long as BAs do not withdraw that effect (accurate biasing
of the ACE equation).

We also believe this standard should reference standrd PRC-024 related to accurate relay settings to allow
out of bounds operations related to frequency and voltage deviations.

Response: Under certain system conditions the response of frequency sensitive load to a frequency excursion may be sufficient to arrest and stabilize frequency
following an event. The eastern interconnection may also demonstrate greater stability as compared to the other interconnections. However, frequency stability
is not assured to be achieved in this manner for all system conditions, even for the eastern interconnection irrespective of Frequency Bias setting accuracy.

The intent of BAL-003 is independent of PRC-024 intent. Specifically the purpose of BAL-003 is to better match a Balancing Authority’s Frequency Bias Setting to
its Frequency Response Characteristic, which should also reduce the probability for UFLS activation. The purpose of PRC-024 is to ensure generation remains
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connected during a tolerable frequency or voltage excursion. Furthermore, consideration of voltage deviations is outside the scope of the approved project.

NIPSCO No

Yes and no, similar to BAL-002 | think this should read "Each Balancing Authority or Reserve Sharing Group
shall ....., With so many BA's | believe the RSGs will be play a big role in this compliance ... This comment
applies to only R1,

Response: The SDT has revised Requirement R1 to reference Reserve Sharing Groups.

NorthWestern Energy No

A Balancing Authority’s frequency response is based upon a “median” value calculated from analyzing
multiple events. Frequency response during some of these events is better than others, depending on the
system conditions at the time and the amount system loading and unloaded generation online at the time of
the event. Given these circumstances a BA’'s actual response could vary by event (better or worse than
median), thus compliance measurement per event to a frequency response obligation based on the median
response (over multiple events) could put BA’s in non-compliant situations unjustly.

Response: The SDT agrees that compliance shoul

d not be based on an individual event but based on a series of events.

Energy Mark, Inc. No

Comment 9: | agree that each BA should be required to provide a minimum level of Frequency Response to
provide for its share of the total Frequency Response required for interconnection reliability.

Comment 10: | also agree with the methods used to measure SEFRD subject to my comments on FRS Form
1.

Comment 11: |1 do not agree that the method suggested for setting the FRO will achieve the desired goal of
maintaining interconnection reliability. The measurement method offered only evaluates the supply of
Frequency Response. It does not evaluate the demand (need) for Frequency Response. Since frequency
error is the difference between the demand and supply any effective measure for maintaining reliability due to
frequency error must include both the demand and supply parts of this balance. As a consequence, the
method will be blind to changes (good or bad) in the demand for Frequency Response. Changes in the
demand for Frequency Response will require subsequent changes in the supply for Frequency Response that
this standard fails to address until the following year and leaves the interconnection at risk for unreliable
operation.

Comment 12: The requirements associated with Frequency Response as defined in this standard will not
assure interconnection reliability. Frequency Response is a two part service. The first part of this service is
the rate at which energy is supplied in proportion to frequency error. This first part is commonly represented
as the Frequency Response and the corresponding Frequency Bias Setting. The second part of the service
is the amount of capacity that the BA stands ready to supply at this stated proportion in response to frequency
error. Failure to effectively specify and measure the amount of capacity that the BA stands ready to supply at
the stated proportion could put the interconnection at reliability risk when the required amount of capacity is
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not included in the operating plan.

Response: Comment 11 - The FRO provides a target for ensuring robust frequency response is achieved by all Balancing Authorities. Both FRO and FRM values
are considered by the algorithm determining the Frequency Bias Setting for the next year. While there is mutual dependence between supply and demand with
respect to frequency response, the resultant frequency deviation is more important than the cause as it is the effect on system operations realized that
determines the magnitude of control response required for reliability. It is expected robust frequency control will yield smaller frequency deviations during events
and in turn require less incremental control response than currently realized for maintaining frequency.

Comment 12 — Capacity is an important yet independent consideration. First, responsive robust control is necessary. Next, the Frequency Bias Setting must
better approximate the Frequency Response Characteristic for improved control response. Adequate capacity is an implicit assumption for reliable grid operation.

Hydro-Quebec TransEnergie No The proposed method is good to measure frequency response at point “B”. However, point “C” is not taken in
consideration in this measure.

As for the FRO, a N-2 criteria is more stringent for an Interconnection with less units than a large
Interconnection. The risk associated with coincidental events is much higher in a large Interconnection. For
this reason, we believe that N-1 criteria should be considered for a small Interconnection like Quebec.

Response: The SDT agrees that the size of an Interconnection can make a difference in Frequency Response. This standard is intended to apply to all
Interconnections. The SDT has modified the definition for FRO. The definition now reads “The Balancing Authority’s share of the required Frequency Response
needed for the reliable operation of an Interconnection.” A smaller Interconnection can and should request a variance if needed.

Westar Energy No The lagging measure is a concern. The ERO should be required to provide an updated proposed/possible list
of frequency events monthly so BA's can determine their FRM through out the year so corrective action can
be taken if needed.Prior year events should be excluded (just to get to 25 events). This could result in begin
non-compliant twice for the same events.

Response: The SDT recommends posting selected events quarterly to give BAs time to evaluate their compliance. The SDT has evaluated the method for
assessing compliance and has determined compliance is best demonstrated on a quarterly basis using a rolling 12 months data period.

FMPP No The proposed Requirement 1 states: Each Balancing Authority shall achieve a Frequency Response Measure
(FRM) (as detailed in Attachment A and calculated on FRS Form 1) that is equal to or more negative than its
Frequency Response Obligation (FRO).Attachment A states that if a year occurs in which there are not 25
events that meet the remaining criteria below, then the most recent 25 events (as defined below) will be used
for determination of an entity’s compliance with the FRM requirement and storage of SEFRD.

Problem - by using events from last year to determine an entity’s compliance with a Requirement for this year
puts the entity in double jeopardy for last year’s events, which were already used for compliance for last year.
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Response: The SDT recommends posting selected events quarterly to give BAs time to evaluate their compliance. The SDT has evaluated the method for
assessing compliance and has determined compliance is best demonstrated on a quarterly basis using a rolling 12 months data period.

EKPC

No

The method for measurement is not detailed.

Also, the method indicates a lagging indicator. Hows is the BA to ensure its compliance through the year?

Response: FRS Form 1 now details the measurement method.

An entity can use the Criteria for Selecting Events to confirm compliance during the year. The SDT recommends posting selected events quarterly to give BAs

time to evaluate their compliance.

ISO New Engand Inc.

No

We have a difficulty seeing the BA being the only entity held responsible for maintaining interconnection
frequency and arresting frequency deviations. When there is a sudden and sizable change to system
resource or demand, the first response to a frequency deviation caused by this change would be the
generators’ governors. This will provide a mitigating effect for the immediate seconds up to minutes. The
frequency bias setting will then kick in to supplement the mitigation need. The governors are owned by the
Generator Owners; the BAs do not own these facilities and hence can do little to address frequency response
during this initial period.

Response: While the SDT has described possible methods for obtaining Frequency Response compliance with this standard, the SDT is not prescribing a

particular method for entities to implement.

modify or create a standard.

Governor operation is outside the scope of the approved project SAR. Any entity may submit a SAR request to

American Electric Power

No

Between the definition and the requirement in Attachment A, it is unclear if FRM is a reliability-supported,
performance-based measure, or instead, if it is a calculated number based on previous performance. As
written, it is unclear if this is a performance-based requirement, or simply a calculation that should be utilized
in some way. In any event, the requirement needs to be re-written to clarify its intent.

Response: The SDT has modified the definition of FRM to read “The median of all the Frequency Response observations reported annually on FRS Form 1.”

Duke Energy

No

Duke Energy agrees that a BA should be required to achieve a minimum level of Frequency Response,
however Duke Energy believes the method for measurement needs improvement - please see comments to 1
and 2 above.Duke Energy agrees with the concept that a Balancing Authority should be required to achieve a
minimum level of Frequency Response however the method for measurement should also allow exclusion of
certain events, such as when the frequency deviation is associated with the BA’s contingent loss of
generation, or when an event is coincident with a significant change in ramped interchange.

It is not clear how the FRO will be determined - Duke Energy believes that the industry should agree on the
methodology which would be used for the ERO to determine the response desired for the Interconnection and
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how the allocation for the FRO would be determined for each Balancing Authority.

The calculation of FRO allocation (in Attachment 1) is not clear on whether the peak load and generation data
used is historic data or forecasted data.

It is also not clear how the assignment of the FRO would accommodate a mid-year change in Balancing
Authority size or other attribute that could change the calculated response.

Duke Energy questions if a BA providing better response than its allocated FRO in any year should be held to
achieving that in the following year - Duke Energy believes that should be the decision of the BA if it chooses
to achieve more than the minimum requirement applied to others.

Response: The FRS Form 1 has been modified to allow for adjustments (not exclusions) to the load and generation.

The Industry will agree on the methodology for determining the FRO by submitting approval ballots on the standard.

The SDT recognizes the need to convert Attachment A into two documents. The first document will remain part of the standard as Attachment A and describe the
calculation methodology utilized. The second document will explain the rationale for the requirements as supplemental standard information.

The FR SDT agrees that mid-year changes need to be addressed and will review this issue during the field trial.

A BA’s FRO is not based on the previous year’'s compliance. FRO is determined using the methodology described in Attachment A.

Patterson Consulting, Inc.

No

Requiring a Balancing Authority to provide Frequency Response and measuring that Frequency Response
consistently, is critical to maintaining reliability. The requirement is long overdue and the concept is a good
one. The method for measurement in FRS Form 1 is not consistent with the definition of FRM.

The desired "averaging" of input data over specific time ranges by the Balancing Authority as it completes
FRS Form 1 appears only in the background and instructions for FRS Form 1. Since this "instruction"
document will not be a part of the standard, it is not obvious that Balancing Authority's will be compelled to
provide consistent data. Therefore, the standard will fail to achieve the stated purpose of providing
"...consistent methods for measuring Frequency Response...".

Attachment A, other than the section providing guidance regarding event selection, appears to be
explanatory, contextual, and instructional in content. These aspects are important, but should not be
requirements. Attachment A should include only the event selection process and calculations associated with
requirements, including an explanation of what is necessary if variable Frequency Bias Settings are
implemented. If other "requirements" are included in Attachment A, they should be moved to the standard.

FRS Form 1 should be an attachment to the standard as this form contains and performs the required
calculations. The remaining information in Attachment A should become either a standalone (technical)
document, or be combined with information such as "FRS Form 1 Background and Instructions" and
renamed. As further clarification regarding the ambiguity identified in the previous paragraph, Attachment A
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could be interpreted as additional requirements on the Balancing Authority, ERO, or both. The language and
scope is not sufficiently clear to identify whether statements are informative or requirements. This lack of
clarity makes it impossible for entities to identify requirements, acquire appropriate tools and resources
related to requirements, and to provide suitable performance to meet requirements. For example, the
statement "A final listing of official events to be used in the calculation will be available from NERC by
December 10 each year." may be intended as a requirement rather than a statement suggesting a typical
schedule. Further, if the previous statement is a typical schedule, then the statement "The ERO will use the
following criteria for the selection of events to be analyzed." could be interpreted as merely the typical process
to be used, but not a binding one.

Response: The SDT has modified FRS Form 1 to allow for adjustments.
The SDT has modified the Attachment A documentation to clarify the calculation methodology.

The SDT has modified the Requirements and added measures to clarify how an entity is to show compliance.

Alberta Electric System Operator Yes The AESO agrees that there should be certain minimum requirement(s) of Frequency Response. In
Attachment A, it mentioned that it will be based on the protection criteria and Point C, and the FRM is
determined based on the settled deviation. The AESO suggests that the SDT describe how the FRM be
related with the FRO as they are determined by different time frames. The AESO suggests NERC investigate
the measure and method of separate FRM / FRO for different time frames, or provide technical evidence that
the proposed FRM / FRO can also address the technical concerns in different time frames.

Response: The FRO is a determined value providing a target for ensuring robust frequency response is achieved by all Balancing Authorities. The FRM is the
medium value of observations for the time period. The intent is for FRM to always be equal or more negative than the FRO, signifying robust control resulting in
proper frequency response. As such, the determination timeframes does not have to be the same for each value.

Independent Electricity System Yes We agree with the BA being one of the responsible entities to achieve a minimum level of FR, and the method
Operator of measurement. However, R1 does not correspond to the figures shown in the FRS (Form 1) in that the FRM
(the median) is -14.5 whereas the FRO is -15.8. The FRO is more negative than the FRM, which does not
seem to correspond to what's stipulated in R1 (FRM to be equal or more negative than its FRO).

Response: FRS Form 1 has been modified to correct calculations and to allow for adjustments (not exclusions) to the load and generation.

Arizona Public Service Company Yes What is meant by discretely administered determination, under the heading "Frequency Obligation and
Allocation" of Attachment A? Please explain.

Response: The SDT has provided an administrative procedure for the ERO to follow in Attachment A.
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ENBALA does believe that a BA should be responsible for a minimum level of Frequency Response as
calculated on Form 1 and reflected in its FRO. Furthermore, we feel that additional data collected on the
frequency nadir, such as the metric suggested in the recent Lawrence Berkeley National Laboratory of nadir-
based frequency response, would be useful in assessing the current inertial response capabilities and level of
risk for under-frequency load shedding.

Response: The FRO is a determined value providing a target for ensuring robust frequency response is achieved by all Balancing Authorities. The FRM is the
medium value of observations for the time period. The intent is for FRM to always be equal or more negative than the FRO, signifying robust control resulting in
proper frequency response. As such, the determination timeframes does not have to be the same for each value.

Beacon Power Corporation

Yes

The concept of requiring each Balancing Authority to achieve some level of Frequency Response and
calculate it consistently is appropriate and necessary.

Response: The SDT thanks you for your affirmative response and clarifying comment.

Inc.

SPP Standards Development Yes
Seattle City Light Yes
Manitoba Hydro Yes
Associated Electric Cooperative, Yes

Northeast Power Coordinating
Council

Refer to the response to Question 17.

Response: Please refer to the SDT response to Question 17.
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5. Requirement 2 identifies when the Balancing Authority must implement its Frequency Bias Setting.

R2. Each Balancing Authority shall implement the Frequency Bias Setting (fixed or variable) provided by the ERO into its Area Control Error
(ACE) calculation beginning on the date specified by the ERO to ensure effective coordinated secondary control, using the results from the
calculation methodology detailed in Attachment A.

Do you agree with this implementation? If not, please explain in the comment area.

Summary Consideration: The majority of the commenters did not agree with the implementation plan specified in Requirement R2.
Many of the comments received echo concerns raised in comments for question 4 such as the Attachment A calculation methodology is not
clear; there was insufficient information provided to address the use of variable bias, and FRO determination was questionable. Several
commenters were concerned with the role assigned to the ERO, questioning how the ERO will use the FRM to determine the required BA
Frequency Bias Setting and if the ERO was the correct entity to perform this action. Commenters also expressed concerns with performing
an FRM analysis at the end of the year over the holiday period, suggesting the implementation time should be increased from one month to
two months. Some commenters also expressed concern that CPS and L10 compliance may be adversely affected by the requirements
proposed for calculating the Frequency Bias Setting.

In response to the comments received from industry, the SDT has revised Attachment A to clarify the calculation methodology; revised
Requirement R2 to clarify how an entity implements the Frequency Bias Setting provided by the ERO; and also modified FRS Form 1 to
allow for adjustments. Regarding FRO determination, the SDT is using a deterministic approach and also evaluating a probabilistic
method. With respect to ERO actions, the SDT is evaluating whether modifications to the NERC Rules of Procedure are necessary to ensure
the ERO provides the necessary support. The SDT also will develop a second draft standard attachment, Attachment B, to define the
methodology for lowering the minimum Frequency Bias Setting required, including maintaining a safety margin.

R2. Each Balancing Authority not participating in Overlap Regulation Service shall implement the Frequency Bias Setting (fixed or variable)
validated by the ERO into its Area Control Error (ACE) calculation beginning on the date specified by the ERO to ensure effectively coordinated
Tie Line Bias.

Organization Yes or No Question 5 Comment

Santee Cooper No It is not clear what the methodology (should be method) is in Attachment A. Is the frequency bias setting the
BA’s prior year FRM with a minimum value being a percentage of estimated yearly peak load or upcoming
year maximum generation?

What does “provided by the ERO” mean? Perhaps it should be verified or approved by the ERO (NERC).
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Response: Attachment A has been revised to clarify the calculation methodology.

Requirement R2 has been revised for clarity and now reads, “Each Balancing Authority not participating in Overlap Regulation Service shall implement the
Frequency Bias Setting (fixed or variable) validated by the ERO, into its Area Control Error (ACE) calculation beginning on the date specified by the ERO to ensure
effectively coordinated Tie Line Bias control.”

LG&E and KU Energy No It is not clear what the methodology (should be method) is in Attachment A. Is the frequency bias setting the
BA’s prior year FRM with a minimum value being a percentage of estimated yearly peak load or upcoming
year maximum generation? What does “provided by the ERO” mean? Perhaps it should be verified or
approved by the ERO (NERC).

Response: Attachment A has been revised to clarify the calculation methodology.

Requirement R2 has been revised for clarity and now reads, “Each Balancing Authority not participating in Overlap Regulation Service shall implement the
Frequency Bias Setting (fixed or variable) validated by the ERO, into its Area Control Error (ACE) calculation beginning on the date specified by the ERO to ensure
effectively coordinated Tie Line Bias control.”

SERC OC Standards Review No It is not clear what the methodology (should be method) is in Attachment A. Is the frequency bias setting the
Group BA’s prior year FRM with a minimum value being a percentage of estimated yearly peak load or upcoming
year maximum generation? What does “provided by the ERO” mean? Perhaps it should be verified or
approved by the ERO (NERC).

Response: Attachment A has been revised to clarify the calculation methodology.

Requirement R2 has been revised for clarity and now reads, “Each Balancing Authority not participating in Overlap Regulation Service shall implement the
Frequency Bias Setting (fixed or variable) validated by the ERO, into its Area Control Error (ACE) calculation beginning on the date specified by the ERO to ensure
effectively coordinated Tie Line Bias control.”

South Carolina Electric and Gas No It is not clear what the methodology (should be method) is in Attachment A. Is the frequency bias setting the
BA’s prior year FRM with a minimum value being a percentage of estimated yearly peak load or upcoming
year maximum generation? What does “provided by the ERO” mean? Perhaps it should be verified or
approved by the ERO (NERC).

We suggest defining the date as by the end of the first business day following the deadline for Frequency Bias
Setting implementation.

Response: Attachment A has been revised to clarify the calculation methodology.

Requirement R2 has been revised for clarity and now reads, “Each Balancing Authority not participating in Overlap Regulation Service shall implement the
Frequency Bias Setting (fixed or variable) validated by the ERO, into its Area Control Error (ACE) calculation beginning on the date specified by the ERO to ensure
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effectively coordinated Tie Line Bias control.”

The SDT does not believe the suggestion to define the date is necessary since there is language in the standard stating the ERO will allow sufficient time to
implement the Frequency Bias Setting.

MRO's NERC Standards Review No Flexibility established in the date is better than the existing currently defined date in the standards. It is better
Subcommittee to allow the ERO to specify the date to allow some flexibility in implementation. It appears that the responsible
for identifying Frequency Bias Setting is being removed from the Balancing Authority. There is an implied
obligation that the ERO will determine the Frequency Bias Setting but it is not stated explicitly. Thus, we are
left wondering who has the responsibility for determining the Frequency Bias Setting.

Frequency Response of the interconnection is constantly changing. As a result, the Frequency Bias Setting
will never match the Frequency Response exactly. It is better to overbias than underbias to prevent
withdrawal of frequency response by AGC. Historically, the 1% floor for frequency bias setting was chosen to
ensure that BAs are always over-biased. The standard needs to allow some margin in the frequency bias
setting to ensure that the bias setting is overbiased.

Response: The SDT has modified the language in Requirement R2 to provide further clarity. The Requirement now reads “Each Balancing Authority not
participating in Overlap Regulation Service shall implement the Frequency Bias Setting (fixed or variable) validated by the ERO, into its Area Control Error (ACE)
calculation beginning on the date specified by the ERO to ensure effectively coordinated Tie Line Bias control.”

The SDT agrees that over-bias is better than under-bias and has added Attachment B to define the methodology to lower the minimum Frequency Bias Setting
and provide a safety margin.

Midwest ISO Standards No Flexibility established in the date is better than the existing currently defined date in the standards. It is better
Collaborators to allow the ERO to specify the date to allow some flexibility in implementation. It appears that the responsible
for identifying Frequency Bias Setting is being removed from the Balancing Authority. There is an implied
obligation that the ERO will determine the Frequency Bias Setting but it is not stated explicitly. Thus, we are
left wondering who has the responsibility for determining the Frequency Bias Setting.

Frequency Response of the interconnection is constantly changing. As a result, the Frequency Bias Setting
will never match the Frequency Response exactly. It is better to overbias than underbias to prevent
withdrawal of frequency response by AGC. Historically, the 1% floor for frequency bias setting was chosen to
ensure that BAs are always over-biased. The standard needs to allow some margin in the frequency bias
setting to ensure that the bias setting is overbiased.

Response: The SDT has modified the language in Requirement R2 to provide further clarity. The Requirement now reads “Each Balancing Authority not
participating in Overlap Regulation Service shall implement the Frequency Bias Setting (fixed or variable) validated by the ERO, into its Area Control Error (ACE)
calculation beginning on the date specified by the ERO to ensure effectively coordinated Tie Line Bias control.”

The SDT agrees that over-bias is better than under-bias and has added Attachment B to define the methodology to lower the minimum Frequency Bias Setting
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and provide a safety margin.

We Energies No Flexibility established in the date is better than the existing currently defined date in the standards. It is better
to allow the ERO to specify the date to allow some flexibility in implementation. It appears that the
responsibility for identifying Frequency Bias Setting is being removed from the Balancing Authority. There is
an implied obligation that the ERO will determine the Frequency Bias Setting but it is not stated explicitly.
Thus, we are left wondering who has the responsibility for determining the Frequency Bias Setting.

Frequency Response of the interconnection is constantly changing. As a result, the Frequency Bias Setting
will never match the Frequency Response exactly. It is better to over-bias than under-bias to prevent
withdrawal of frequency response by AGC. Historically, the 1% floor for frequency bias setting was chosen to
ensure that BAs are always over-biased. The standard needs to allow some margin in the frequency bias
setting to ensure that the bias setting is over-biased.

Response: The SDT has modified the language in Requirement R2 to provide further clarity. The Requirement now reads “Each Balancing Authority not
participating in Overlap Regulation Service shall implement the Frequency Bias Setting (fixed or variable) validated by the ERO, into its Area Control Error (ACE)
calculation beginning on the date specified by the ERO to ensure effectively coordinated Tie Line Bias control.”

The SDT agrees that over-bias is better than under-bias and has added Attachment B to define the methodology to lower the minimum Frequency Bias Setting
and provide a safety margin.

FirstEnergy No We cannot agree at this time since Attachment A of the materials posted do not include sufficient details
regarding the calculations used. Furthermore, there is no obligation imposed on the ERO to provide neither a
reasonable time frame for implementation of the Frequency Bias Setting nor a requirement for the ERO to
follow the methodology detailed in Attachment A. The team should consider adding a requirement for the
ERO or clarifying where this obligation is covered in NERC’s Rules of Procedure.

Response: Attachment A has been revised to clarify the calculation methodology.

The SDT is evaluating if a modification to the NERC Rules of Procedure to obligate the ERO to perform the tasks identified in the standard is necessary.

Bonneville Power Administration No R2 - BPA believes that the ERO should not be providing the BA the Frequency Bias Settings for the BA.

R2 points to Attachment A as having the calculation methodology, but there is no methodology spelled out in
Attachment A, there are simply data requirements, delta frequency that will be included in surveys, tools to be
used, etc.

The statement ‘natural frequency response’ is in Attachment A many times, but it is never spelled out. What
is meant by this phrase. This differs dramatically depending on when the event occurs due to different
generating patterns, different types of load (frequency responsive versus not frequency responsive), etc.
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The methodology needs to spell out how this will be taken into account when calculating the correct frequency
bias.

Secondly, how would this be done for variable bias?

Response: Requirement R2 has been revised for clarity and now reads, “Each Balancing Authority not participating in Overlap Regulation Service shall implement
the Frequency Bias Setting (fixed or variable) validated by the ERO, into its Area Control Error (ACE) calculation beginning on the date specified by the ERO to
ensure effectively coordinated Tie Line Bias control.”

Attachment A has been revised to clarify the calculation methodology.

The SDT agrees that over-bias is better than under-bias and has added Attachment B to define the methodology to lower the minimum Frequency Bias Setting
and provide a safety margin.

Variable frequency bias settings are determined by Balancing Authorities using a calculation based on present operating conditions. The SDT will provide
additional and sufficient direction related to variable bias after review of this issue during the field trial.

The term “natural frequency response” is no longer in Attachment A but it is used in the new Background Document. The SDT believes that this term is
describing the response for any individual event and if calculated the statistical summation of multiple events. This term is more a work of art and not science
and therefore is not capitalized or defined.

SPP Standards Development No We would suggest ending the sentence at the second ERO, deleting the phrase '...to ensure effective
coordinated secondary control, using the results from the calculation methodology detailed in Attachment A.'
This phrase is more of an explanation of why this is being done rather than a part of an actual requirement.

Response: The SDT believes this language provides additional clarity and should remain as is. The SDT has removed the reference to Attachment A.

IRC Standards Review No It is not clear how the ERO uses the FRM to determine the required Frequency Bias Settings. Please clarify.

Committee Also, it should not be necessary for the ERO to do the determination for all the Interconnections. There are

already in place methods for this by the existing ERCOT and WECC Interconnections. The SRC suggests
that the ERO may not be the appropriate technical entity. The ERO may be the appropriate entity to serve as
the receiver of the forms and analyze results for the Eastern Interconnection, but existing processes are
already in place elsewhere. It should be sufficient that those processes continue and submit copies of Form 1
to the ERO. This may also be appropriate for Hydro Quebec.

In addition, whichever entity determines the Frequency Bias Setting must provide implementation time for the
BAs to implement the settings. The proposed language says only that the BA shall implement it on the date
specified, but it doesn’t address the need for that date to include some implementation time.

Response: The SDT is not suggesting that the ERO determine the Frequency Bias Settings. The SDT has modified the language in Requirement R2 to clarify the
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role of the ERO. The Requirement now reads “Each Balancing Authority not participating in Overlap Regulation Service shall implement the Frequency Bias
Setting (fixed or variable) validated by the ERO, into its Area Control Error (ACE) calculation beginning on the date specified by the ERO to ensure effectively
coordinated Tie Line Bias control.”

The SDT disagrees that the standard should independently address each Interconnection, and believes it is necessary to have a common methodology applicable
to each Interconnection. An entity can request a variance and justify why deviation from the methodology adopted is necessary.

The SDT is evaluating if a modification to the NERC Rules of Procedure to obligate the ERO to perform the tasks identified in the standard is necessary and will
also define implementation timing.

ERCOT No It is not clear how the ERO uses the FRM to determine the required Frequency Bias Settings. It should not
be necessary for the ERO to do the determination for all the Interconnections. There are already in place
methods for this by the existing ERCOT and WECC Interconnections. The SRC suggests that the ERO may
not be the appropriate technical entity. The ERO may be the appropriate entity to serve as the receiver of the
forms and analyze results for the Eastern Interconnection, but existing processes are already in place
elsewhere. It should be sufficient that those processes continue and submit copies of Form 1 to the ERO.
This may also be appropriate for Hydro Quebec.

In addition, whichever entity determines the Frequency Bias Setting must provide implementation time for the
BAs to implement the settings. The proposed language says only that the BA shall implement it on the date
specified, but it doesn’t address the need for that date to include some implementation time.

Response: The SDT is not suggesting that the ERO determine the Frequency Bias Settings. The SDT has modified the language in Requirement R2 to clarify the
role of the ERO. The Requirement now reads “Each Balancing Authority not participating in Overlap Regulation Service shall implement the Frequency Bias
Setting (fixed or variable) validated by the ERO, into its Area Control Error (ACE) calculation beginning on the date specified by the ERO to ensure effectively
coordinated Tie Line Bias control.”

The SDT disagrees that the standard should independently address each Interconnection, and believes it is necessary to have a common methodology applicable
to each Interconnection. An entity can request a variance and justify why deviation from the methodology adopted is necessary.

The SDT is evaluating if a modification to the NERC Rules of Procedure to obligate the ERO to perform the tasks identified in the standard is necessary and will
also define implementation timing.

Kansas City Power & Light No The Frequency Response Obligation determination for the interconnection as described in Attachment A is a
crude method and will result in obligations that will exceed the FRO that is intended. This will result in
additional cost to BA's that is unnecessary to achieve the purpose of maintaining sufficient generation online
to arrest frequency degradation events caused by loss of generating resources.

The current NERC method for calculating a BA’s actual frequency response are inaccurate and provide
misleading guidance in the actual frequency response of a BA. These methods need considerable
improvement before any attempts to hold a BA to an expected level of frequency response as this proposal
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has stated.

Response: The minimum level of response selected for the field trial uses a deterministic approach. The actual level of response specified in the final version of
the draft standard may be based on analysis of data obtained from the field trial. The SDT is also evaluating a probabilistic method to determine the FRO.

FRS Form 1 has been modified to correctly calculate Frequency Response.

Southern Company No Comments: Comment 2: BAL-003-1, Requirement R2. The requirement should be made less prescriptive by
removing references to the calculation methodology and Attachment A. The responsible entity should
understand the fundamental and basic requirement - to implement the Frequency Bias Setting into its Areas
Control Error calculation. Proposed language is as follows: Each Balancing Authority shall implement the
Frequency Bias Setting (fixed or variable) provided by the ERO into its Area Control Error (ACE) calculation
beginning on the date specified by the ERO to ensure effective coordinated secondary control.

Comment 3: BAL-003-1, Requirement R2 and Section 1.4 Additional Compliance Information. The SDT
should consider whether or not the ERO has compliance obligations pursuant to the obligations mentioned in
the proposed Standard. Requirement R2, states that the ERO should provide the BA with the Frequency Bias
Setting and the specified date to begin the calculation. The R1 Supplemental Information section states that
the ERO is obligated to post the official list of events. The R2 Supplemental Information section states that
the ERO is obligated to validate the FRM and Frequency Bias Settings and disseminate the Frequency Bias
Settings Report along with the implementation date. These obligations should be confirmed and properly
incorporated into Standard if appropriate.

Response: The SDT disagrees that the standard should independently address each Interconnection, and believes it is necessary to have a common
methodology applicable to each Interconnection. An entity can request a variance and justify why deviation from the methodology adopted is necessary.

The SDT is evaluating if a modification to the NERC Rules of Procedure to obligate the ERO to perform the tasks identified in the standard is necessary and will
also define implementation timing.

Energy Mark, Inc. No Comment 13: | agree that the BA shall implement the Frequency Bias Setting provided by the ERO into it
Area Control Error (ACE) calculation beginning on the date specified by the ERO to ensure effective
coordinated secondary control.

Comment 14: 1 do not agree that the results from the calculation methodology detailed in Attachment A will
provide the correct Frequency Bias Setting. My comments on the calculation methodology are included
elsewhere in my comments on Attachment A and FRS Form 1.

Response: Comment 13 — The SDT thanks you for your affirmative comment. Note that based on comments from other stakeholders, the language in
Requirement R2 was modified to state, “Each Balancing Authority not participating in Overlap Regulation Service shall implement the Frequency Bias
Setting (fixed or variable) “validated” by the ERO, into its Area Control Error (ACE) calculation . . .”
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Comment 14 - Please see the SDT response to your Attachment A and FRS Form 1 comments.

EKPC No The method is not clear in Attachment A.

Response: Attachment A has been revised to clarify the calculation methodology.

Seattle City Light No Currently a Balancing Authority has only about one month over holiday periods(December 10 to January 10)
to assemble its data and calculate the Frequency Response Measure (FRM). Further, Attachment A requires
the ERO to use at least 25 events for the calculation of FRM. Seattle City Light (SCL) believes that one month
is insufficient time given the number of events required. So SCL recommends additional time, such as two
months or to reduce the number of events to be included in annual reviews.

Response: The SDT recommends posting the selected events on a quarterly basis which should provide ample time for BAs to provide the information.

American Electric Power No It appears this standard deviates from past practice for calculating frequency bias. It is unclear how this might
affect the CPS Bounds L10 calculation.

Response: The Frequency Bias Setting calculation remains the same. The SDT is only modifying the “minimum Frequency Bias Setting” threshold. The SDT
understands reducing the minimum Frequency Bias Setting will affect L10 and ACE values which is why the SDT proposes monitoring these parameters and
undoing the modification if adverse results are realized.

Duke Energy No Duke Energy believes that this needs to be restated. Will the ERO perform the calculations to determine each
BA’s Bias?

Will the ERO provide ample time between publication of the settings and the date of implementation?

If effective coordinated secondary control is desired, other related operational parameters (e.g., L10) need to
be set at the same time.

Since measurement and reporting of operational performance is primarily on a monthly basis (e.qg.,
CPS1/CPS2), the implementation date should be on or near the first of a month, but during normal working
hours (so that adequate support personnel are available).

Response: The SDT is not suggesting that the ERO determine the Frequency Bias Settings. The SDT has modified the language in Requirement R2 to clarify the
role of the ERO. The Requirement now reads “Each Balancing Authority not participating in Overlap Regulation Service shall implement the Frequency Bias
Setting (fixed or variable) validated by the ERO, into its Area Control Error (ACE) calculation beginning on the date specified by the ERO to ensure effectively
coordinated Tie Line Bias control.”

The SDT is evaluating if a modification to the NERC Rules of Procedure to obligate the ERO to perform the tasks identified in the standard is necessary and will
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also define implementation timing.

The SDT understands reducing the minimum Frequency Bias Setting will affect L10 and ACE values which is why the SDT proposes monitoring these parameters
and undoing the modification if adverse results are realized.

The SDT is not proposing to change the methodology presently used to set the timing of the implementation of the Frequency Bias Setting.

Patterson Consulting, Inc. No The concept of requiring a Balancing Authority to implement its Frequency Bias Setting at a specific time and
using a specific calculation is meaningful. This requirement is not clearly worded, however. If the intent of
Requirement 2 is to identify "...when the Balancing Authority must implement its Frequency Bias Setting..." the
requirement should stop after "...on the date specified by the ERO." The remaining portion of the requirement
explains the need for the requirement and should be moved to supporting material.

Attachment A does not have a "calculation methodology" associated with the Frequency Bias Setting unless
the language describing historical practice and the benefits of moving a Frequency Bias Setting closer to a
Balancing Authority's natural Frequency Response are intended to constitute a "calculation methodology."
FRS Form 1 has the "calculation methodology" of using the minimum (since the value is negative) of last
year's FRM, next year's FRO, and percentage of next year's peak load or generation. Attachment A does not
mention this methodology and the requirement does not mention FRS Form 1. The clause "..., using the
results from the calculation methodology detailed in Attachment A." appears to place an obscure requirement
on the ERO since the ERO is the entity providing the Frequency Bias Setting to be implemented by the
Balancing Authority. If the ERO is intended to use the value from FRS Form 1, after verifying data and
calculations, then state that expectation explicitly and clearly. Otherwise, the ERO could set Frequency Bias
Settings in another manner after observing the Form 1 values.

The requirement for the ERO to provide a Frequency Bias Setting to each Balancing Authority begs the
guestion of how variable bias will be implemented. Historically, the Balancing Authority implements its
algorithm with oversight from NERC (Resources Subcommittee). The manner and expectation for providing
data and algorithms related to variable bias are inadequate.

Response: The SDT has modified the language in Requirement R2 to clarify the role of the ERO. The Requirement now reads “Each Balancing Authority not
participating in Overlap Regulation Service shall implement the Frequency Bias Setting (fixed or variable) validated by the ERO, into its Area Control Error (ACE)
calculation beginning on the date specified by the ERO to ensure effectively coordinated Tie Line Bias control.”

The SDT is evaluating if a modification to the NERC Rules of Procedure to obligate the ERO to perform the tasks identified in the standard is necessary and will
also define implementation timing.

Attachment A has been revised to clarify the calculation methodology.

FRS Form 1 has been modified to correctly calculate Frequency Response and to allow for adjustments (not exclusions) to the load and generation.

Variable frequency bias settings are determined by Balancing Authorities using a calculation based on present operating conditions. The SDT will provide
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additional and sufficient direction related to variable bias after review of this issue during the field trial.

Alberta Electric System Operator Yes The AESO suggests that the standard should provide a description on how the ERO would determine the
frequency bias setting and the relation to the FRO.

Response: The SDT is not suggesting that the ERO determine the Frequency Bias Settings. The SDT has modified the language in Requirement R2 to clarify the
role of the ERO. The Requirement now reads, “Each Balancing Authority not participating in Overlap Regulation Service shall implement the Frequency Bias
Setting (fixed or variable) validated by the ERO, into its Area Control Error (ACE) calculation beginning on the date specified by the ERO to ensure effectively
coordinated Tie Line Bias control.”

The SDT is evaluating if a modification to the NERC Rules of Procedure to obligate the ERO to perform the tasks identified in the standard is necessary and will
also define implementation timing.

NIPSCO Yes | guess the ERO will calculate the Bias, interesting.

Response: The SDT is not suggesting that the ERO determine the Frequency Bias Settings. The SDT has modified the language in Requirement R2 to clarify the
role of the ERO. The Requirement now reads, “Each Balancing Authority not participating in Overlap Regulation Service shall implement the Frequency Bias
Setting (fixed or variable) validated by the ERO, into its Area Control Error (ACE) calculation beginning on the date specified by the ERO to ensure effectively
coordinated Tie Line Bias control.”

Manitoba Hydro Yes The implementation schedule seems reasonable.
Response: The SDT thanks you for your affirmative response and clarifying comment.

Westar Energy Yes

FMPP Yes

Progress Energy Yes

ENBALA Power Networks Yes

NorthWestern Energy Yes

Independent Electricity System Yes

Operator
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Arizona Public Service Company Yes

Northeast Power Coordinating Refer to the response to Question 17.
Council

Response: Please refer to the SDT response to Question 17.
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6. Requirement 3 mandates that a Balancing Authority operate its Automatic Generation Control (AGC) on Tie Line Bias unless it becomes
adverse to the integrity of its system.

R3. Each Balancing Authority shall operate its Automatic Generation Control (AGC) on Tie Line Bias, unless such operation would have an
Adverse Reliability Impact on the Balancing Authority’s Area.

Do you agree that a Balancing Authority should operate its AGC on Tie Line Bias unless it becomes adverse to its system? If not, please
explain in the comment area below.

Summary Consideration: Approximately half of the comments received agreed that a Balancing Authority should operate its AGC in Tie
Line Bias unless an Adverse Reliability Impact occurs. Many of the dissenters were concerned with the apparent conflict with BAL-005.1b
Requirement R6, efforts of the Balancing Authority Reliability-based Controls (BARC) SDT with modifying BAL-005, and concern that the
draft standard should not dictate an AGC operating control mode. Other commenters indicated the language of Requirement R3 needed to
be revised for clarity and that the requirement could place a reporting burden on the Balancing Authorities. It was also noted that a single
BA Interconnection does not operate AGC using Tie Line Bias mode.

In response to industry comments received, the SDT has revised Requirement R3 by adding Overlap Regulation Service language and
allowing the AGC operating mode to be changed for an Adverse Reliability Impact.

R3. Each Balancing Authority not receiving Overlap Regulation Service shall operate its Automatic Generation Control (AGC) in Tie Line Bias mode
to ensure effectively coordinated control, unless such operation would have an Adverse Reliability Impact on the Balancing Authority’s Area.

Organization Yes or No Question 6 Comment

Santee Cooper No BAL-003-0, Requirement 3 requires operation of AGC on Tie Line Frequency Bias. BAL-005-0.1b,
Requirement 6 requires the BA to compare total Net Interchange to total Net Scheduled Interchange plus
Frequency Bias obligation to determine the Balancing Authority’s ACE. We suggest that Requirement 3 be
restated to “shall operate its Automatic Generation Control (AGC) on Tie Line Frequency Bias, unless
........ "Tie Line bias is the (la-Is) term and frequency bias is the -10B(Fa-Fs) term.

Response: Requirement R3 has been revised for clarity and now reads “Each Balancing Authority not receiving Overlap Regulation Service shall operate its
Automatic Generation Control (AGC) in Tie Line Bias mode to ensure effectively coordinated control, unless such operation would have an Adverse Reliability
Impact on the Balancing Authority’s Area.”
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LG&E and KU Energy No BAL-003-0, Requirement 3 requires operation of AGC on Tie Line Frequency Bias. BAL-005-0.1b,
Requirement 6 requires the BA to compare total Net Interchange to total Net Scheduled Interchange plus
Frequency Bias obligation to determine the Balancing Authority’'s ACE.We suggest that Requirement 3 be
restated to “shall operate its Automatic Generation Control (AGC) on Tie Line Frequency Bias, unless
........ "Tie Line bias is the (la-Is) term and frequency bias is the -10B(Fa-Fs) term.

This should be coordinated with BARCSDT modifications to BAL-005.

Response: Requirement R3 has been revised for clarity and now reads “Each Balancing Authority not receiving Overlap Regulation Service shall operate its
Automatic Generation Control (AGC) in Tie Line Bias mode to ensure effectively coordinated control, unless such operation would have an Adverse Reliability
Impact on the Balancing Authority’s Area.”

This standard is scheduled to be completed and filed with FERC prior to the BARC standard being completed. The SDT anticipates that work on the BARC
standard will take into account the work completed on this standard.

SERC OC Standards Review No BAL-003-0, Requirement 3 requires operation of AGC on Tie Line Frequency Bias. BAL-005-0.1b,

Group Requirement 6 requires the BA to compare total Net Interchange to total Net Scheduled Interchange plus
Frequency Bias obligation to determine the Balancing Authority’'s ACE.We suggest that Requirement 3 be
restated to “shall operate its Automatic Generation Control (AGC) on Tie Line Frequency Bias, unless
........ "Tie Line bias is the (la-Is) term and frequency bias is the -10B(Fa-Fs) term.

This should be coordinated with BARCSDT modifications to BAL-005.

Response: Requirement R3 has been revised for clarity and now reads “Each Balancing Authority not receiving Overlap Regulation Service shall operate its
Automatic Generation Control (AGC) in Tie Line Bias mode to ensure effectively coordinated control, unless such operation would have an Adverse Reliability
Impact on the Balancing Authority’s Area.”

This standard is scheduled to be completed and filed with FERC prior to the BARC standard being completed. The SDT anticipates that work on the BARC
standard will take into account the work completed on this standard.

South Carolina Electric and Gas No BAL-003-0, Requirement 3 requires operation of AGC on Tie Line Frequency Bias. BAL-005-0.1b,
Requirement 6 requires the BA to compare total Net Interchange to total Net Scheduled Interchange plus
Frequency Bias obligation to determine the Balancing Authority’'s ACE.We suggest that Requirement 3 be
restated to “shall operate its Automatic Generation Control (AGC) on Tie Line Frequency Bias, unless
........ "Tie Line bias is the (la-Is) term and frequency bias is the -10B(Fa-Fs) term.

This should be coordinated with BARCSDT modifications to BAL-005.

Response: Requirement R3 has been revised for clarity and now reads “Each Balancing Authority not receiving Overlap Regulation Service shall operate its
Automatic Generation Control (AGC) in Tie Line Bias mode to ensure effectively coordinated control, unless such operation would have an Adverse Reliability
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Impact on the Balancing Authority’s Area.”

This standard is scheduled to be completed and filed with FERC prior to the BARC standard being completed. The SDT anticipates that work on the BARC
standard will take into account the work completed on this standard.

Bonneville Power Administration No R3. BPA does not believe this standard should dictate the control mode for AGC. That is better suited to be
in BAL-001 and should not be repeated in this standard - the ACE used for reporting is spelled out in BAL-001
R1 and is also discussed in BAL-005 R6. R3 should be removed from this standard, not modified to fit with
what is stated in BAL-001 or BAL-005.

Response: This standard is proposed to go into effect prior to implementation of the BARC draft standard. A determination of which reliability standard should
specify the AGC control mode used for system operations can be made once development of the BARC draft standard is completed.

Requirement R3 has been revised for clarity and now reads “Each Balancing Authority not receiving Overlap Regulation Service shall operate its Automatic
Generation Control (AGC) in Tie Line Bias mode to ensure effectively coordinated control, unless such operation would have an Adverse Reliability Impact on the
Balancing Authority’s Area.”

IRC Standards Review No Single BA Interconnections do not operate on Tie Line Bias. The requirement should be modified to
Committee accommodate this or regional variances should be written by the SDT to address existing differences.

In addition this requirement, as written, does not provide for momentary cessation of AGC for any reason, nor
for reasonable system maintenance, repair, or updates. As written, it seems to say that any duration of
operation off Tie Line Bias is unacceptable and, thus, would be a violation.

Response: The SDT agrees that a single BA Interconnection does not operate using Tie Line Bias mode. The “Additional Compliance Information” section has
been revised to clarify this situation.

The SDT disagrees that the Requirement does not allow for instances of not operating in Tie Line Bias mode. The revised Requirement states “Each Balancing
Authority not receiving Overlap Regulation Service shall operate its Automatic Generation Control (AGC) in Tie Line Bias mode to ensure effectively coordinated
control, unless such operation would have an Adverse Reliability Impact on the Balancing Authority’s Area.”

ISO New Engand Inc. No Single BA Interconnections do not operate on Tie Line Bias. The requirement should be modified to
accommodate this or regional variances should be written by the SDT to address existing differences.

In addition this requirement, as written, does not provide for momentary cessation of AGC for any reason, nor
for reasonable system maintenance, repair, or updates. As written, it seems to say that any duration of
operation off Tie Line Bias is unacceptable and, thus, would be a violation.

Response: The SDT agrees that a single BA Interconnection does not operate using Tie Line Bias mode. The “Additional Compliance Information” section has
been revised to clarify this situation.
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The SDT disagrees that the Requirement does not allow for instances of not operating in Tie Line Bias mode. The revised Requirement States “Each Balancing
Authority not receiving Overlap Regulation Service shall operate its Automatic Generation Control (AGC) in Tie Line Bias mode to ensure effectively coordinated
control, unless such operation would have an Adverse Reliability Impact on the Balancing Authority’s Area.”

ERCOT No Single BA Interconnections do not operate on Tie Line Bias. The requirement should be modified to
accommodate this or regional variances should be written by the SDT to address existing differences.

In addition this requirement, as written, does not provide for momentary cessation of AGC for any reason, nor
for reasonable system maintenance, repair, or updates. As written, it seems to say that any duration of
operation off Tie Line Bias is unacceptable and, thus, would be a violation.

Response: The SDT agrees that a single BA Interconnection does not operate using Tie Line Bias mode. The “Additional Compliance Information” section has
been revised to clarify this situation.

The SDT disagrees that the Requirement does not allow for instances of not operating in Tie Line Bias mode. The revised Requirement States “Each Balancing
Authority not receiving Overlap Regulation Service shall operate its Automatic Generation Control (AGC) in Tie Line Bias mode to ensure effectively coordinated
control, unless such operation would have an Adverse Reliability Impact on the Balancing Authority’s Area.”

Kansas City Power & Light No The impact of operating in an inappropriate AGC control mode is bigger than the BA’s own balancing area.
The control of the area affects other BA's around a BA and if enough BA'’s are involved, can affect an
interconnection. Recommend the requirement be modified to consider the reliability impact on its own
balancing area, the balancing areas of adjacent BA’s and the interconnection.

Response: The SDT agrees and has modified Requirement R3 to read, “Each Balancing Authority not receiving Overlap Regulation Service shall operate its
Automatic Generation Control (AGC) in Tie Line Bias mode to ensure effectively coordinated control, unless such operation would have an Adverse Reliability
Impact on the Balancing Authority’s Area.”

Southern Company No Comments: Agree only to the extent that an accurate frequency measurement is available to the BA. If not
frequency measurement is available, then that should be considered an adverse condition and thus TLB is
not appropriate. In other words, one small BA maintaining TLB may not cause the condition in the Glossary
definition of Adverse Reliability Impact but it is still not appropriate for them to stay on TLB.

Response: Requirement R3 has been revised for clarity and now reads “Each Balancing Authority not receiving Overlap Regulation Service shall operate its
Automatic Generation Control (AGC) in Tie Line Bias mode to ensure effectively coordinated control, unless such operation would have an Adverse Reliability
Impact on the Balancing Authority’s Area.”

This standard is scheduled to be completed and filed with FERC prior to the BARC standard being completed. The SDT anticipates that work on the BARC
standard will take into account the work completed on this standard.
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NIPSCO

Yes or No

Yes, It was proposed that AGC be replaced by Automatic Resource Control (ARC) in the standards but did
not pass. The SDT may want to monitor this related effort.

Question 6 Comment

Response: The SDT is using approved definitions listed in the NERC Glossary of Terms. Changes to current NERC Glossary of Terms definition language not
used in this standard would need to occur as a separate project.

Energy Mark, Inc.

No

Comment 15: Requirement 3 as written is unenforceable because it is too difficult to define “unless such
operation would have an Adverse Reliability Impact on the Balancing Authority’s Area.”

Comment 16: What if operation out of Tie line Bias control does not have an Adverse Reliability Impact on
the Balancing Authority’s Area, but does have an Adverse Reliability Impact on another BA?

Comment 17: A document follows that provides an initial starting justification for the elimination of this
Requirement. See following “Requirements for AGC Operation, January 25, 2011."Requirements for AGC
Operation, January 25, 2011

Introduction:As of the date of these comments there are two requirements in the NERC Standards that
address the operation of AGC.

These requirements are misdirected and, for compliance purposes, they are difficult to measure effectively.
This paper provides the technical basis for replacing these requirements with new requirements that will not
only achieve the intent of these requirements, but do so in a more effective and measurable manner.

Background:

Automatic Generation Control (AGC) is a computer control system contained in the Control Center EMS that
performs a number of critical functions related to the balancing function necessary to maintain frequency and
associated reliability. Among the functions it performs are:

The first is in BAL-003-0.1b - Frequency Response and Bias, Requirement R3.R3. Each Balancing
Authority shall operate its Automatic Generation Control (AGC) on Tie Line Frequency Bias, unless such
operation is adverse to system or Interconnection reliability.

The second is in BAL-005-0.1b - Automatic Generation Control, Requirement R7.R7. The Balancing
Authority shall operate AGC continuously unless such operation adversely impacts the reliability of the
Interconnection. If AGC has become inoperative, the Balancing Authority shall use manual control to
adjust generation to maintain the Net Scheduled Interchange.

1) the collection of telemetered and local data useful for determining the appropriate control actions,
2) the calculation of Area Control Error (ACE),

3) determination of desired control actions that should be sent to those resources available for
automatic dispatch, and
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4) sending the actual control signals to implement that dispatch.
Most AGC Systems have three basic modes of operation,

1) Tie-line Frequency Bias,

2) Constant Net Interchange and

3) Constant Frequency.
The ACE Equation is the basis for all three modes of operation.

¢ Inthe Tie-line Frequency Bias mode, all of the ACE Equation is used as an input to control action
determination.

¢ Inthe Constant Net Interchange mode, only the Tie-line Error portion of the ACE Equation is used as
an input to control action determination. The Constant Net Interchange mode would normally be
used when there is no information available to indicate interconnection frequency.

¢ Inthe Constant Frequency mode, only the Frequency Bias portion of the ACE Equation is used as an
input to control action determination. The Constant Frequency mode of operation would be used
when the Tie-line Error is known to be misleading, inaccurate or unavailable. It is also used when
there are no tie-lines in service as in the case of a single BA interconnection or during islanded
operation.AGC Systems have been used in the industry since before the development of digital
computers.

Initially AGC Systems did little more than send instructions to generators based on evaluation of the ACE
Equation. They have become more sophisticated since their inception and implement greater complexity in
their evaluations of appropriate dispatch actions to the point that they include forecasting, reliability and
economics within their algorithms. Modern AGC Systems determine control actions based on the collection of
much more data than is included in the ACE Equation. This additional data includes: short-term load
forecasts and forecast error estimates as influenced by weather; individual non-conforming load forecasts and
forecast error; forecast interchange transaction information; generating unit ramp and response rates;
generating unit economic operating points including valve position; generating unit incremental economic
costs including start-up and maintenance; Hydro unit river flow limits as related to the operation of other units
on the same waterway; energy storage capabilities and available energy; Inadvertent Interchange energy
account balances; time error; and current control performance scores.

As AGC Systems have evolved, the control mode in which they are operating, Tie-line Frequency Bias,
Constant Net Interchange, or Constant Frequency, provides less and less information about the control
actions that they implement. In a modern AGC System the control mode provides little information about how
control actions are being determined and implemented. In fact, only someone experienced in AGC
programming and implementation would have the knowledge necessary to determine whether or not an AGC
System is providing reasonable control actions or control actions consistent with Tie-line Frequency Bias
Control. Even someone with the necessary experience observing the operation of a modern AGC System for
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a short period of time will be incapable of determining whether or not that system is providing effective or
adequate control. Therefore, neither of the two requirements is effectively enforceable from a practical point
of view.

Perspective:A couple of examples are offered to add perspective to the problem.

Example 1:R3 includes the requirement, “Each Balancing Authority shall operate its Automatic Generation
Control (AGC) on Tie Line Frequency Bias, unless such operation is adverse to system or Interconnection
reliability.” There are three conditions when operation on Tie-line Frequency Bias control may be adverse to
the system or Interconnection reliability.

1. The first is when the Tie-line Error data used in the ACE Equation is incorrect. The ACE Equation
will be incorrect when there are errors in the Actual or Scheduled Tie-line flow values. This condition
will occur when there is telemetry failure of one or more tie-lines, when there is an unidentified
scheduling error, or when there is a separation that causes a tie-line metering point to be located on a
separate island due to interconnection separation or islanding. Telemetry failure will be indicated by
the quality bits associated with the Tie-line telemetry. If AGC is disabled to identify a scheduling error,
there should be an operating log entry. If AGC is disabled because of a separation, there will also be a
log entry.

2. The second is when the actual frequency is determined to be incorrect. If measured frequency is
incorrect, this condition should be indicated by an operating log entry and transfer to the redundant
frequency device to provide measured frequency. When the actual frequency fails, this condition will
be indicated by the quality bits associated with the measured frequency value and transfer to the
redundant frequency device to provide measured frequency.

3. The third is when operation of AGC would provide control different from the desired control to
address some emergency condition in the BA or elsewhere on the interconnection. If the operation of
AGC would be adverse to system or Interconnection reliability and is disabled for this reason, this
condition should be indicated by an operating log entry.In all cases, there should be a record of the
reason for the use of other than Tie-line Frequency Bias control and records indicating the reason for
the use of other control modes. In all cases, other than the third indicated above, an error in the value
of ACE is the reason for not using Tie-line Bias Control and the quality bits for ACE or ACE component
data should provide a reasonable explanation for the condition. The third case occurs with such
infrequency that there should be no need for a special rule to address this condition.

Example 2:R7 includes the requirement, “...If AGC has become inoperative, the Balancing Authority shall use
manual control to adjust generation to maintain the Net Scheduled Interchange.” Cases have been observed
of an AGC System that does not perform as well as the manual dispatch used when the AGC System is
inoperative. If a BA has a CPS1 score of 120% when using AGC and a CPS1 score of 125% when
performing manual dispatch, should that BA be penalized for not having its AGC continuously operating?
What is the goal? Is the goal to operate on AGC regardless of the result or is the goal to operate in a manner
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that provides the best measured control?

Alternatives:Since these requirements are not effectively measurable or enforceable, can a requirement or
requirements be written to provide an equivalent to the intent of the old requirements addressing AGC
operation?The industry has three alternatives to address this issue:

1. Retain requirements that are directed at the AGC System understanding that they are effectively not
measureable or enforceable.

2. Eliminate requirements that are directed at the AGC System with the understanding that they were
not contributing to reliability.

3. Determine an alternative method to evaluate, measure and enforce a requirement that will achieve a
goal similar to the goal originally intended by the implementation of the AGC System requirements.

Elimination of the requirement is an appropriate solution. However, if it is determined that a replacement
measure is required, then the solution to this problem lies with the third alternative above.

Solution:There is already a requirement that effectively enforces the intent of the above requirements.
Instead of requiring the BA to control in a particular manner, CPS1, BAAL and DCS require the BA to achieve
specific results with their control actions. All three measures require the BA to calculate ACE using Tie-line
Frequency Bias for determination of their Reporting ACE. The requirements specify that at least 50% of the
data must be valid for the one-minute average data to be included in the measures. The requirements for
redundant frequency measurement devices assure that the BA will have the actual frequency data available
to perform the necessary calculations. The data retention requirements specify the data they must retain to
demonstrate that their control achieved the stated goals.

Finally, this approach is consistent with the White House Executive Order on Improving Regulation and
Regulatory Review in Section 1(b)(4) stating that regulatory agencies must: “to the extent feasible, specify
performance objectives, rather than specifying the behavior or manner of compliance that the regulated
entities must adopt;...”

Response: Comment 15 & 16: Requirement R3 has been revised for clarity and now reads “Each Balancing Authority not receiving Overlap Regulation Service
shall operate its Automatic Generation Control (AGC) in Tie Line Bias mode to ensure effectively coordinated control, unless such operation would have an
Adverse Reliability Impact on the Balancing Authority’s Area.”

This standard is scheduled to be completed and filed with FERC prior to the BARC standard being completed. The SDT anticipates that work on the BARC
standard will take into account the work completed on this standard.

Comment 17: The SDT recognizes that from a compliance perspective it can be difficult to ascertain if an Adverse Reliability Impact exists. Nonetheless, the SDT
is very concerned with adversely affecting primary Frequency Response when operating without AGC. The SDT believes revised language using NERC glossary
defined terms will support proper compliance enforcement. It is expected entities will provide an explanation each time AGC Tie Line Bias mode is not used for
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the compliance auditor to assess.

EKPC No Tie line bias is calculated using (NAI-NSI) while frequency bias is -10B(FA-FS).

Response: Requirement R3 has been revised for clarity and now reads “Each Balancing Authority not receiving Overlap Regulation Service shall operate its
Automatic Generation Control (AGC) in Tie Line Bias mode to ensure effectively coordinated control, unless such operation would have an Adverse Reliability
Impact on the Balancing Authority’s Area.”

Duke Energy No Duke Energy agrees to the simple statement posed in the question; however, the requirement goes beyond
that by using a defined term, Adverse Reliability Impact, which has a relatively narrow focus on extreme
conditions. If a single BA lost a significant amount of its tie-line telemetry or its frequency sources, cascading
outages and/or grid separation would not necessarily be imminent but it would be imprudent to remain in Tie
Line Bias mode. Go back to the original language for the requirement - “Each Balancing Authority shall
operate its Automatic Generation Control (AGC) on Tie Line Frequency Bias, unless such operation is
adverse to system or Interconnection reliability.”

Response: The SDT has revised Requirement R3 language and believes the use of NERC glossary defined terms in the Requirement provides necessary clarity
for compliance.

Patterson Consulting, Inc. No While this requirement is in the existing standard, it places a significant reporting burden on a Balancing
Authority to demonstrate compliance during audits for little reliability gain.

In addition for single Balancing Authority interconnections, operating in this AGC mode is functionally
equivalent to operating in flat frequency mode. This may cause some interconnections to seek a variance, just
to avoid compliance complications. Perhaps this requirement could be replaced with a requirement for
Balancing Authorities to contribute to frequency performance as well as balance commitments and resources,
or to calculate the ACE it uses to report in other standards in a specific manner. As written, it could be
interpreted to create a violation when AGC suspends or is offline.

Response: The SDT has taken into consideration the reporting burden on the Balancing Authority to demonstrate compliance. It is expected that entities will
provide an explanation each time AGC Tie Line Bias mode is not used for the compliance auditor to assess.

The SDT agrees that a single BA Interconnection does not operate using Tie Line Bias mode. The “Additional Compliance Information” section has been revised
to clarify this situation.

Requirement R3 has been revised for clarity and now reads “Each Balancing Authority not receiving Overlap Regulation Service shall operate its Automatic
Generation Control (AGC) in Tie Line Bias mode to ensure effectively coordinated control, unless such operation would have an Adverse Reliability Impact on the
Balancing Authority’s Area.”

This standard is scheduled to be completed and filed with FERC prior to the BARC standard being completed. The SDT anticipates that work on the BARC
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standard will take into account the work completed on this standard.

FirstEnergy Yes Although we mostly agree with the requirement, we believe it can be improved. We suggest that the team add
wording in the requirement to allow for brief periods where meters or communication channels fail and trip the
AGC off Tie Line Bias. In most areas, if merely one BA trips off bias it would not have an adverse affect on
BES reliability and furthermore, the BA can take alternative measures for these periods such as manual AGC.
We suggest the team add wording similar to the second sentence of requirement R7 of BAL-005 which states:
“If AGC has become inoperative, the Balancing Authority shall use manual control to adjust generation to
maintain the Net Scheduled Interchange.”

Response: Requirement R3 has been revised for clarity and now reads “Each Balancing Authority not receiving Overlap Regulation Service shall operate its
Automatic Generation Control (AGC) in Tie Line Bias mode to ensure effectively coordinated control, unless such operation would have an Adverse Reliability
Impact on the Balancing Authority’s Area.”

This standard is scheduled to be completed and filed with FERC prior to the BARC standard being completed. The SDT anticipates that work on the BARC
standard will take into account the work completed on this standard.

Arizona Public Service Company Yes As long as Appendix 1 interpretation remains in effect for WECC Auto Time Error Payback. WECC BAs
operate in Tie-Line and Time.

Response: The SDT thanks you for your affirmative response and clarifying comment.

Hydro-Quebec TransEnergie Yes However the “Tie Line Bias” AGC mode is not appropriate for a Single Balancing Authority operating in an
Interconnection. HQT uses the Flat Frequency mode.

Response: The SDT thanks you for your affirmative response and clarifying comment.

The SDT agrees that a single BA Interconnection does not operate using Tie Line Bias mode. The “Additional Compliance Information” section has been revised
to clarify this situation.

Requirement R3 has been revised for clarity and now reads “Each Balancing Authority not receiving Overlap Regulation Service shall operate its Automatic
Generation Control (AGC) in Tie Line Bias mode to ensure effectively coordinated control, unless such operation would have an Adverse Reliability Impact on the
Balancing Authority’s Area.”

This standard is scheduled to be completed and filed with FERC prior to the BARC standard being completed. The SDT anticipates that work on the BARC
standard will take into account the work completed on this standard.

Beacon Power Corporation Yes As R3 has not significantly changed, will the Interpretation of Requirement 3 from BAL-003-0.1b still be
applicable to BAL-003-1?
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Response: The SDT thanks you for your affirmative response and clarifying comment.

When this standard is approved and implemented it will replace all previous standards and interpretations.

Westar Energy Yes
FMPP Yes
Seattle City Light Yes
Manitoba Hydro Yes
We Energies Yes
American Electric Power Yes
SPP Standards Development Yes
Midwest ISO Standards Yes

Collaborators

MRO's NERC Standards Review Yes
Subcommittee

Alberta Electric System Operator Yes

Independent Electricity System Yes

Operator

NorthWestern Energy Yes

Progress Energy Yes

ENBALA Power Networks Yes

NOI’thEEllSt Power Coordinating Refer to the response to Question 17.
Counci
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Response: Please refer to our response to Question 17.
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7. Do you agree with the proposed Implementation Plan for this standard? If not, please explain in the comment area.

Summary Consideration: The majority of the comments received stated that they did not agree with the proposed implementation plan
for this standard. The main concerns were that the implementation plan would take several years to fully implement, that adjustment to
the Frequency Bias Setting could not occur without first modifying the existing BAL-003-0.1b standard, and a preference for aligning
implementation plan effective dates with the regulatory approval date. Several commenters expressed concern regarding the accuracy and
clarity of Attachment A and how field testing efforts integrated into the implementation plan. One commenter observed that it would be
ideal for the standard to require the use of variable bias.

In response to industry comments the SDT has revised Attachment A for correctness and clarity; changed all references in the standard
and associated documents for BAL-003 to read “BAL-003-0.1b”; and removed the table showing the annual reduction schedule for the
minimum bias setting. The SDT has provided a revised plan for reducing the minimum Frequency Bias Setting - the ERO will monitor the
results of the reductions and make necessary corrections. Details for the reduction plan have been provided as Attachment B to the
standard.

Organization Yes or No Question 7 Comment

Santee Cooper No The implementation plan has specific dates for reducing the bias settings currently defined in Requirement 5
over several years. Perhaps these dates should not be specific but tied to months following regulatory
approval. Attachment A should be modified to match what is in the proposed standard.

The values currently shown as percent “of peak/0.1 Hz” should be changed to percent of estimated yearly
peak demand per 0.1 Hz change. For BAs that do not serve native load, percent “of upcoming years
maximum generation/0.1 Hz should be changed to percent of its estimated maximum generation level in the
coming year/0.1 Hz change.

Response: The SDT believes that the affect reducing the minimum bias setting will have on frequency, including unintended consequences, will not be
observable for meaningful analysis over a short-time interval which is why the implementation plan specifies reducing the bias setting on an annual basis.

The SDT deleted the section of the Implementation Plan that referenced “of peak/0.1 Hz".

LG&E and KU Energy No The implementation plan has specific dates for reducing the bias settings currently defined in Requirement 5
over several years. Perhaps these dates should not be specific but tied to months following regulatory
approval. Attachment A should be modified to match what is in the proposed standard. The values currently
shown as percent “of peak/0.1 Hz” should be changed to percent of estimated yearly peak demand per 0.1 Hz
change. For BAs that do not serve native load, percent “of upcoming years maximum generation/0.1 Hz
should be changed to percent of its estimated maximum generation level in the coming year/0.1 Hz change
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Response: The SDT believes that the affect reducing the minimum bias setting will have on frequency, including unintended consequences, will not be
observable for meaningful analysis over a short-time interval.

The SDT deleted the section of the Implementation Plan that referenced “of peak/0.1 Hz".

South Carolina Electric and Gas No The implementation plan has specific dates for reducing the bias settings currently defined in Requirement 5
over several years. Perhaps these dates should not be specific but tied to months following regulatory
approval. Attachment A should be modified to match what is in the proposed standard. The values currently
shown as percent “of peak/0.1 Hz” should be changed to percent of estimated yearly peak demand per 0.1 Hz
change. For BAs that do not serve native load, percent “of upcoming years maximum generation/0.1 Hz
should be changed to percent of its estimated maximum generation level in the coming year/0.1 Hz change.

Response: The SDT believes that the affect reducing the minimum bias setting will have on frequency, including unintended consequences, will not be
observable for meaningful analysis over a short-time interval.

The SDT deleted the section of the Implementation Plan that referenced “of peak/0.1 Hz".

MRO's NERC Standards Review No We agree with the plan to phase out BAL-003-0.1b R5 over a period of years rather than abruptly terminate it
Subcommittee because it will take several years to assess the impact. We recommend a wording change to the
implementation plan. Please change ‘BAL-003-0 Requirement 5 should be retired as outlined in the following
table,” to “BAL-003-0.1b Requirement 5 should be phased out by reducing the minimum frequency bias
setting per the table.”It is not clear if the minimum frequency bias setting can be modified without modifying
the existing BAL-003-0.1b standard. Is this being accomplished through the field trial? The implementation
plan makes no mention of a field trial. It should.

Please change all BAL-003-0 to BAL-003-0.1b.

Response: The SDT did change all references in the implementation plan for BAL-003-1 to read “BAL-003-0.1b.”
The SDT has removed the table showing the reduction schedule for the minimum bias setting.

The SDT is proposing another method for reducing the minimum Frequency Bias Setting in which the ERO will monitor the results of the reduction and make
necessary corrections. Please refer to Attachment B for reduction plan details.

Midwest ISO Standards No We agree with the plan to phase out BAL-003-0.1b R5 over a period of years rather than abruptly terminate it
Collaborators because it will take several years to assess the impact. We recommend a wording change to the
implementation plan. Please change ‘BAL-003-0 Requirement 5 should be retired as outlined in the following
table,” to “BAL-003-0.1b Requirement 5 should be phased out by reducing the minimum frequency bias
setting per the table.”It is not clear if the minimum frequency bias setting can be modified without modifying
the existing BAL-003-0.1b standard. Is this being accomplished through the field trial? The implementation
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plan makes no mention of a field trial. It should.
Please change all BAL-003-0 to BAL-003-0.1b.

Response: The SDT has changed all references in the implementation plan for BAL-003-1 to read “BAL-003-0.1b.”
The SDT has removed the table showing the reduction schedule for the minimum bias setting.

The SDT is proposing another method for reducing the minimum Frequency Bias Setting in which the ERO will monitor the results of the reduction and make
necessary corrections. Please refer to Attachment B for reduction plan details.

We Energies

No

We agree with the plan to phase out BAL-003-0.1b R5 over a period of years rather than abruptly terminate it
because it will take several years to assess the impact. We recommend a wording change to the
implementation plan. Please change ‘BAL-003-0 Requirement 5 should be retired as outlined in the following
table,” to “BAL-003-0.1b Requirement 5 should be phased out by reducing the minimum frequency bias
setting per the table.”It is not clear if the minimum frequency bias setting can be modified without modifying
the existing BAL-003-0.1b standard. Is this being accomplished through the field trial? The implementation
plan makes no mention of a field trial. It should.Please change all BAL-003-0 to BAL-003-0.1b

Response: The SDT has changed all references in the implementation plan for BAL-003-1 to read “BAL-003-0.1b.”
The SDT has removed the table showing the reduction schedule for the minimum bias setting.

The SDT is proposing another method for reducing the minimum Frequency Bias Setting in which the ERO will monitor the results of the reduction and make
necessary corrections. Please refer to Attachment B for reduction plan details.

FirstEnergy

No

We believe that the implementation plan should include information regarding the field trial and how it fits in
with the phase-in implementation. It appears as though the field trial is being conducted based on 2010 data
and will be concluded upon completion of the development of the standard but we think this could be clarified.
Furthermore, as stated in the process manual, a field test “should include at a minimum the data collection
and analysis or field test plan, the implementation schedule, and an expectation for periodic updates of the
results.” The field test information posted is not clear on the implementation schedule of the field test as well
as when and how periodic updates will be available.

Response: The SDT has revised the plan for reducing the minimum Frequency Bias Setting. The plan is no longer tied to the Field Trial. The SDT has removed
the table showing the reduction schedule for the minimum bias setting. The SDT is proposing another method for reducing the minimum Frequency Bias Setting
in which the ERO will monitor the results of the reduction and make necessary corrections. Please refer to Attachment B for reduction plan details.

Bonneville Power Administration

No

From a compliance perspective, it is administratively very burdensome to have portions of two different
versions of a standard applicable at the same time, as specified in the Implementation Plan for BAL-003-1.
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This type of structure adds an additional layer of complexity to all parts of the compliance administration
process, as necessary to distinguish between the separate versions of the standard. Rather than create and
prolong this type of situation over a 4 year time period, BPA asks that BAL-003-0 be retired in its entirety and
that the contents of BAL-003-1 be expanded to also include R5, as specified in BAL-003-0. This change
resolves the identified issues while also ensuring that all requirements of BAL-005 are in effect, as originally
intended.

The Implementation Plan for BAL-003-1 also includes a proposal to modify the specified limiting percentage
of Native Load on a sliding scale over a 4 year time period. BAL-003-3 R5, as approved, explicitly specifies
1% as a minimum value for monthly average Frequency Bias Setting. As such, changing this value results in
a change in the requirement itself. Instead of being done through an Implementation Plan, these types of
changes should be made as specific modifications to the requirement in question. To resolve this issue, BPA
asks that the sliding scale specified for percentage of peak load specified in the Implementation Plan be
incorporated directly into BAL-003-1 as a part of the specified text of R5. This change meets the intended
goal of applying a sliding scale to this value over time while assuring that the underlying change is
implemented as a change to the requirement through the Standards Development Process.

Response: The SDT has added the R5 Requirement back into the proposed standard. The SDT has revised the plan for reducing the minimum Frequency Bias
Setting. The plan is no longer tied to the Field Trial. The SDT has removed the table showing the reduction schedule for the minimum bias setting. The SDT is
proposing another method for reducing the minimum Frequency Bias Setting in which the ERO will monitor the results of the reduction and make necessary
correction. Please refer to Attachment B for reduction plan details.

IRC Standards Review
Committee

No

What is the technical basis for the phase-out schedule? Making the standard requirements effective earlier
than the schedule shown could result in the unintended consequence of non-compliance enforcement for
performance that is caused by the change rather than by the non-performance of the functional entity

Also, the effective dates given in the Implementation differ from those in the draft standard. Different
requirement numbers are expressed in each.

Some of the implementation steps (retiring R5 of BAL-003-0) presented in the implementation plan start as
early as May 2011. We do not believe that the BAL-003-1 standard will be approved by the industry or the
NERC BoT at that time and that does not even take into account regulatory approval (or 12 months after BoT
adoption in those jurisdictions where no regulatory approval is required).

How can a standard begins to phase out while the successor standard is hot anywhere near becoming
effective?If the SDT wants to propose a gradual replacement of the current R5, we would suggest that the
phase-out steps be tied to the date that the standard becomes effective.

Response: The SDT has removed the table showing the reduction schedule for the minimum bias setting.
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The SDT has corrected the mismatch between effective dates in the implementation plan and the standard.

The SDT has added the R5 Requirement back into the proposed standard. The SDT has revised the plan for reducing the minimum Frequency Bias Setting. The
plan is no longer tied to the Field Trial.

The SDT believes that it is necessary to observe the affect each decrement to the present standard has during all four seasons to assure reliability is not adversely
impacted. The SDT is proposing another method for reducing the minimum Frequency Bias Setting in which the ERO will monitor the results of the reduction and
make necessary corrections. Please refer to Attachment B for reduction plan details.

ERCOT No What is the technical basis for the phase-out schedule? Making the standard requirements effective earlier
than the schedule shown could result in the unintended consequence of non-compliance enforcement for
performance that is caused by the change rather than by the non-performance of the functional entity.

Also, the effective dates given in the Implementation differ from those in the draft standard. Different
requirement numbers are expressed in each.

Some of the implementation steps (retiring R5 of BAL-003-0) presented in the implementation plan start as
early as May 2011. We do not believe that the BAL-003-1 standard will be approved by the industry or the
NERC BoT at that time and that does not even take into account regulatory approval (or 12 months after BoT
adoption in those jurisdictions where no regulatory approval is required). How can a standard begins to phase
out while the successor standard is not anywhere near becoming effective?

If the SDT wants to propose a gradual replacement of the current R5, we would suggest that the phase-out
steps be tied to the date that the standard becomes effective.

Response: The SDT has removed the table showing the reduction schedule for the minimum bias setting.
The SDT has corrected the mismatch between effective dates in the implementation plan and the standard.

The SDT has added the R5 Requirement back into the proposed standard. The SDT has revised the plan for reducing the minimum Frequency Bias Setting. The
plan is no longer tied to the Field Trial.

The SDT believes that it is necessary to observe the affect each decrement to the present standard has during all four seasons to assure reliability is not adversely
impacted.

The SDT is proposing another method for reducing the minimum Frequency Bias Setting in which the ERO will monitor the results of the reduction and make
necessary corrections. Please refer to Attachment B for reduction plan details.

Kansas City Power & Light No How can hard dates for the phasing out of the current R5 be in the implementation plan for a standard under
development? The concept of phasing out R5 and phasing in R2 could be done, however, this would take
considerable thought as to how to implement that. This current proposed implementation plan should be
carefully reconsidered.
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Response: Thank you for your comments. The SDT has revised the plan for reducing the minimum Frequency Bias Setting. The plan is no longer tied to the
Field Trial. The SDT has removed the table showing the reduction schedule for the minimum bias setting.

The SDT believes that it is necessary to observe the affect each decrement to the present standard has during all four seasons to assure reliability is not adversely
impacted.

The SDT is proposing another method for reducing the minimum Frequency Bias Setting in which the ERO will monitor the results of the reduction and make
necessary corrections. Please refer to Attachment B for reduction plan details.

Progress Energy No We agree with the graduated implementation for the FRO portion of the standard, but feel NERC needs to
loosen the minimum frequency bias requirement immediately so that it matches the newly required frequency
response. There are also other areas within the EMS the besides BA's frequency bias that should be
addressed such as secondary frequency response systems that should also be included in this standard.
Additionally, if the industry was truly concerned with matching bias values to actual response, they would
switch to variable frequency bias. Variable bias requires additional up front work along with general
maintenance, but it truly is the best way to accurately bias the ACE equation.

Response: The SDT believes that gradually relaxing the present standard is the prudent way to proceed. The SDT believes that it is necessary to observe the
affect each decrement to the present standard has during all four seasons to assure reliability is not adversely impacted.

The SDT has revised the plan for reducing the minimum Frequency Bias Setting and is proposing another method for reducing the minimum Frequency Bias
Setting in which the ERO will monitor the results of the reduction and make necessary corrections. Please refer to Attachment B for reduction plan details.

The SDT agrees that use of a variable, non-linear bias setting is the best solution.

We also agree with you that variable, non-linear bias setting would be a superior way to go.

NIPSCO No "Effective Date" section at the top of the Standard does not match the Implementation plan; I think there is an
R4 missing in the second part of 1.3 .In the implementation plan add RSG to "Compliance with the Standards"
5 year phase-in on removing the 1% is a good idea

Response: The SDT has corrected the errors noted. The SDT has revised the plan for reducing the minimum Frequency Bias Setting and is proposing another
method for reducing the minimum Frequency Bias Setting in which the ERO will monitor the results of the reduction and make necessary corrections. Please refer
to Attachment B for reduction plan details.

Energy Mark, Inc. No Comment 18: The Proposed Effective Date in the implementation plan is inconsistent with the Effective Data
in the Draft Standard.

Comment 19: The completion of the implementation plan does not occur until 2015. This lengthy plan stems
from a standard that only measures reliability annually and provides only an annual window for changing
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parameters such as Minimum Frequency Response. Alternative methods that measure reliability more
frequently could me implemented with a shorter implementation plan.

Response: The SDT has corrected the mismatch between effective dates in the implementation plan and the standard.

The SDT believes that gradually relaxing the present standard is the prudent way to proceed. The SDT believes that it is necessary to observe the affect each
decrement to the present standard has during all four seasons to assure reliability is not adversely impacted. The SDT has revised the plan for reducing the
minimum Frequency Bias Setting and is proposing another method for reducing the minimum Frequency Bias Setting in which the ERO will monitor the results of
the reduction and make necessary corrections. Please refer to Attachment B for reduction plan details.

Beacon Power Corporation No Why is it appropriate to delay implementation of this standard for over 12 months after applicable approval?
This seems an unnecessary delay considering the intent to operate under a field test. Similarly, delaying
implementation of R2 for over 2 years seems unnecessary. Based on the suggested schedule for measuring
FRM and implementing Frequency Bias Settings, there may be rationale to implement the standard on the
first calendar year following approval. However, delays beyond the beginning of the next calendar year should
require conclusive justification.

Response: The SDT believes that the affect reducing the minimum bias setting will have on frequency, including unintended consequences, will not be
observable for meaningful analysis over a short-time interval.

The SDT has added the R5 Requirement back into the proposed standard. The SDT has revised the plan for reducing the minimum Frequency Bias Setting. The
plan is no longer tied to the Field Trial. The SDT has removed the table showing the reduction schedule for the minimum bias setting.

The SDT believes that it is necessary to observe the affect each decrement to the present standard has during all four seasons to assure reliability is not adversely
impacted.

The SDT is proposing another method for reducing the minimum Frequency Bias Setting in which the ERO will monitor the results of the reduction and make
necessary corrections. Please refer to Attachment B for reduction plan details.

EKPC No Specific dates should be tied to regulatory approval.

Response: The SDT has revised the plan for reducing the minimum Frequency Bias Setting.
The SDT has removed the table showing the reduction schedule for the minimum bias setting.

The SDT believes that it is necessary to observe the affect each decrement to the present standard has during all four seasons to assure reliability is not adversely
impacted.

The SDT is proposing another method for reducing the minimum Frequency Bias Setting in which the ERO will monitor the results of the reduction and make
necessary corrections. Please refer to Attachment B for reduction plan details.
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We do not agree that a meaningful Implementation Plan can be developed until such time as the data

ISO New Engand Inc.
gathering/field testing is completed. Therefore, we believe this Standard may be premature.

Response: The SDT has added the R5 Requirement back into the proposed standard. SDT has revised the plan for reducing the minimum Frequency Bias
Setting.

The plan is no longer tied to the Field Trial. The SDT has removed the table showing the reduction schedule for the minimum bias setting.

The SDT believes that it is necessary to observe the affect each decrement to the present standard has during all four seasons to assure reliability is not adversely
impacted.

The SDT is proposing another method for reducing the minimum Frequency Bias Setting in which the ERO will monitor the results of the reduction and make
necessary corrections. Please refer to Attachment B for reduction plan details. The SDT believes the revised plan is doable and prudent.

American Electric Power No It is unprecedented that an implementation plan would require following some (but not all) requirement(s)
within multiple versions of the same standard. This would make following the standard very difficult. Having to
piece together multiple documents into a coherent requirement would be very difficult to achieve. There needs
to be a definitive start and stop date for each version, rather than a phase in and phase out across multiple
versions. We disagree with setting preselected dates beginning months away. Timing should be driven by
applicable regulatory approval, as opposed to dates which appear to be arbitrarily selected.

Going from 100% of the load-based, frequency bias calculation to 0% is unclear without correlating it to
something else being phased in over time.lt is very hard to follow how BAL-003-0 R5 relates to BAL-003-1.
More work needs to be done by the SDT to explain how these relate to one another.

Response: The SDT has added the R5 Requirement back into the proposed standard. SDT has revised the plan for reducing the minimum Frequency Bias
Setting.

The plan is no longer tied to the Field Trial. The SDT has removed the table showing the reduction schedule for the minimum bias setting.

The SDT believes that it is necessary to observe the affect each decrement to the present standard has during all four seasons to assure reliability is not adversely
impacted.

The SDT is proposing another method for reducing the minimum Frequency Bias Setting in which the ERO will monitor the results of the reduction and make
necessary corrections. Please refer to Attachment B for reduction plan details. The SDT believes the revised plan is doable and prudent.

Attachment A has been revised for clarity. FRS Form 1 has been revised to correct calculation errors and allow for adjustments.

Duke Energy No Duke Energy does not agree with having prescribed dates for the gradual reduction of the minimum
Frequency Bias Setting, as the implementation may drive significant issues which could delay, or halt the
implementation at a certain level. It is not clear what process would be used to give the “go-ahead” to move to
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the next level (agree?).

Response: The SDT has added the R5 Requirement back into the proposed standard. SDT has revised the plan for reducing the minimum Frequency Bias
Setting.

The plan is no longer tied to the Field Trial. The SDT has removed the table showing the reduction schedule for the minimum bias setting.

The SDT believes that it is necessary to observe the affect each decrement to the present standard has during all four seasons to assure reliability is not adversely
impacted.

The SDT is proposing another method for reducing the minimum Frequency Bias Setting in which the ERO will monitor the results of the reduction and make
necessary corrections. Please refer to Attachment B for reduction plan details. The SDT believes the revised plan is doable and prudent.

Patterson Consulting, Inc. No The implementation plan should address implementing these requirements at the same time for all Balancing
Authorities within an interconnection, regardless of regulatory approvals. The present implementation plan will
require some Balancing Authorities within an interconnection to operate to the new standard while other
Balancing Authorities operate to the old standard if multiple regulatory jurisdictions exist as they do within two
interconnections. This could lead to uncoordinated and unreliable operation within an interconnection.

Response: The SDT does not believe that staggered implementation will lead to uncoordinated and unreliable operation within an interconnection because these
changes affect secondary control. With regards to your comment concerning different “regulatory jurisdictions”, this issue is outside the scope of the project
approved SAR.

Independent Electricity System No We have a difficulty understanding the basis for some of the dates in the implementation plan.Some of the
Operator implementation steps (retiring R5 of BAL-003-0) start as early as May 2011. We do not believe that the BAL-
003-1 standard will be approved by the industry or the NERC BoT at that time and that does not even take
into account regulatory approval (or 12 months after BoT adoption in those jurisdictions where no regulatory
approval is required). How can a standard begins to phase out while the successor standard is not anywhere
near becoming effective?If the SDT wants to propose a gradual replacement of the current R5, we would
suggest that the phase-out steps be tied to the date that the standard becomes effective.

Response: The SDT has added the R5 Requirement back into the proposed standard. SDT has revised the plan for reducing the minimum Frequency Bias
Setting.

The plan is no longer tied to the Field Trial. The SDT has removed the table showing the reduction schedule for the minimum bias setting.

The SDT believes that it is necessary to observe the affect each decrement to the present standard has during all four seasons to assure reliability is not adversely
impacted.

The SDT is proposing another method for reducing the minimum Frequency Bias Setting in which the ERO will monitor the results of the reduction and make
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necessary corrections. Please refer to Attachment B for reduction plan details. The SDT believes the revised plan is doable and prudent.

Yes or No

Question 7 Comment

Southern Company

Yes

We did not want to vote on Question 7, but clicked 'yes' in error.

Response: The SDT thanks you for your clarifying comment.

Westar Energy

Yes

Yes, if field testing validates the standard.

Response: The SDT thanks you for your affirmative response and clarifying comment.
SDT has revised the plan for reducing the minimum Frequency Bias Setting.
The plan is no longer tied to the Field Trial. The SDT has removed the table showing the reduction schedule for the minimum bias setting.

The SDT believes that it is necessary to observe the affect each decrement to the present standard has during all four seasons to assure reliability is not adversely

impacted.

The SDT is proposing another method for reducing the minimum Frequency Bias Setting in which the ERO will monitor the results of the reduction and make
necessary corrections. Please refer to Attachment B for reduction plan details. The SDT believes the revised plan is doable and prudent.

Associated Electric Cooperative, Yes
Inc.

NorthWestern Energy Yes
ENBALA Power Networks Yes
SPP Standards Development Yes
Seattle City Light Yes
Manitoba Hydro Yes

SERC OC Standards Review
Group

The implementation plan has specific dates for reducing the bias settings currently defined in Requirement 5
over several years. Perhaps these dates should not be specific but tied to months following regulatory
approval. Attachment A should be modified to match what is in the proposed standard. The values currently
shown as percent “of peak/0.1 Hz” should be changed to percent of estimated yearly peak demand per 0.1 Hz
change. For BAs that do not serve native load, percent “of upcoming years maximum generation/0.1 Hz
should be changed to percent of its estimated maximum generation level in the coming year/0.1 Hz change.
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Response: The SDT has added the R5 Requirement back into the proposed standard. SDT has revised the plan for reducing the minimum Frequency Bias
Setting.

The plan is no longer tied to the Field Trial. The SDT has removed the table showing the reduction schedule for the minimum bias setting.

The SDT believes that it is necessary to observe the affect each decrement to the present standard has during all four seasons to assure reliability is not adversely
impacted.

The SDT is proposing another method for reducing the minimum Frequency Bias Setting in which the ERO will monitor the results of the reduction and make
necessary corrections. Please refer to Attachment B for reduction plan details. The SDT believes the revised plan is doable and prudent.

Attachment A has been revised for clarity.

Arizona Public Service Company AZPS has a few questions:
1) has frequency performance been affected by the on-going RBC field trial,
2) what steps will be taken to isolate this field trial from the effects of the RBC field trial,

3) will the frequency bias reduction to 0.8% of peak load include a CPS2 grace-period for thos BAs not
involved in the RBC field trial?

Response: 1) The Frequency Response SDT cannot respond on RBS field trial matters.

2) This standard is meant to addresses primary control and the settings of the bias which would have an impact on the measures of the RBS field trial. SDT has
revised the plan for reducing the minimum Frequency Bias Setting. The plan is no longer tied to the Field Trial. The SDT has removed the table showing the
reduction schedule for the minimum bias setting. The SDT believes that it is necessary to observe the affect each decrement to the present standard has during
all four seasons to assure reliability is not adversely impacted. The SDT is proposing another method for reducing the minimum Frequency Bias Setting in which
the ERO will monitor the results of the reduction and make necessary corrections. Please refer to Attachment B for reduction plan details. The SDT believes the
revised plan is doable and prudent.

3) The Frequency Response SDT anticipates the RBC field trial will be concluded when this standard takes effect. The SDT is proposing that standards
requirements take effect for all entities within a regulatory jurisdiction at the same time.

Northeast Power Coordinating Refer to the response to Question 17.
Council

Response: Please refer to the SDT response to Question 17.
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8. This standard proposes to eliminate the 1% minimum Frequency Bias over a period of 4 years as outlined in the Implementation Plan. Do
you agree that the elimination of the 1% minimum will bring Frequency Bias closer or equal to natural Frequency Response? If not, please
explain in the comment area.

Summary Consideration: Comments received indicate commenters are divided over whether elimination of the 1% minimum will bring
Frequency Bias closer or equal to the natural Frequency Response. Many commenters indicated that the Frequency Bias Setting will never
match the Frequency Response and that it is far better for reliability to over bias than under bias. Commenters also expressed concern
with how the Frequency Response Obligation (FRO) will be calculated; the rationale for the phase out schedule; and the impact this
proposal will have on secondary control.

The FR SDT refined language to indicate it is better to have a somewhat over bias condition, provided additional details on how the FRO is
calculated, explained the rationale for the phase out schedule proposed; including developing a reasonable, practical and accurate
measurement for natural Frequency Response.

Organization Yes or No Question 8 Comment
MRO's NERC Standards Review No We do note that the question asks if we disagree with eliminating Frequency Bias over a four year period.
Subcommittee The requirement actually applies to Frequency Bias Setting. This is important because there has been

confusion in some regulatory filings over the Frequency Response versus Frequency Bias Setting. Our
comments below assume that Frequency Bias Setting was intended to be used in the question since it is what
is in the BAL-003-0.1b R5.

We do not question the plan to change the minimum Frequency Bias Setting over a period of 4 years per se
in attempt to optimize AGC response by matching the Frequency Response of the system. However,
Frequency Response of the interconnection is constantly changing. As a result, the Frequency Bias Setting
will never match the Frequency Response exactly. It is better to overbias that underbias to prevent
withdrawal of frequency response by AGC. Historically, the 1% floor for Frequency Bias Setting was chosen
to ensure that BAs are always over-biased. The standard needs to allow some margin in the Frequency Bias
Setting to ensure that the bias setting is overbiased.

Response: The SDT agrees with your clarification that the 1% minimum applies to the Frequency Bias Setting. We also agree to evaluate the need to be
somewhat (as opposed to extremely) over-biased. For example, if a Balancing Authority’s observed Frequency Response was .4% of its annual forecasted peak
load then, at a minimum, a value such as .1% would be added to the Frequency Bias setting to make it less likely that the Frequency Response will be
counteracted by AGC actions.

Midwest ISO Standards No We do note that the question asks if we disagree with eliminating Frequency Bias over a four year period.
Collaborators The requirement actually applies to Frequency Bias Setting. This is important because there has been
confusion in some regulatory filings over the Frequency Response versus Frequency Bias Setting. Our
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comments below assume that Frequency Bias Setting was intended to be used in the question since it is what
is in the BAL-003-0.1b R5.We do not question the plan to change the minimum Frequency Bias Setting over a
period of 4 years per se in attempt to optimize AGC response by matching the Frequency Response of the
system. However, frequency Response of the interconnection is constantly changing. As a result, the
Frequency Bias Setting will never match the Frequency Response exactly. It is better to overbias that
underbias to prevent withdrawal of frequency response by AGC. Historically, the 1% floor for Frequency Bias
Setting was chosen to ensure that BAs are always over-biased. The standard needs to allow some margin in
the Frequency Bias Setting to ensure that the bias setting is overbiased.

Response: The SDT agrees with your clarification that the 1% minimum applies to the Frequency Bias Setting. We also agree to evaluate the need to be
somewhat (as opposed to extremely) over-biased. For example, if a Balancing Authority’s observed Frequency Response was .4% of its annual forecasted peak
load then, at a minimum, a value such as .1% would be added to the Frequency Bias setting to make it less likely that the Frequency Response will be

counteracted by AGC actions.

We Energies

No

We do note that the question asks if we disagree with eliminating Frequency Bias over a four year period.

The requirement actually applies to Frequency Bias Setting. This is important because there has been
confusion in some regulatory filings over the Frequency Response versus Frequency Bias Setting. Our
comments below assume that Frequency Bias Setting was intended to be used in the question since it is what
is in the BAL-003-0.1b R5.We do not question the plan to change the minimum Frequency Bias Setting over a
period of 4 years per se in an attempt to optimize AGC response by matching the Frequency Response of the
system. However, frequency Response of the interconnection is constantly changing. As a result, the
Frequency Bias Setting will never match the Frequency Response exactly. It is better to over-bias than
under-bias to prevent withdrawal of frequency response by AGC. Historically, the 1% floor for Frequency
Bias Setting was chosen to ensure that BAs are always over-biased. The standard needs to allow some
margin in the Frequency Bias Setting to ensure that the bias setting is over-biased

Response: The SDT agrees with your clarification that the 1% minimum applies to the Frequency Bias Setting. We also agree to evaluate the need to be
somewhat (as opposed to extremely) over-biased. For example, if a Balancing Authority’s observed Frequency Response was .4% of its annual forecasted peak
load then, at a minimum, a value such as .1% would be added to the Frequency Bias setting to make it less likely that the Frequency Response will be

counteracted by AGC actions.

Bonneville Power Administration

No

Until the calculations used for FRO are spelled out and how natural Frequency Response is to be measured,
BPA cannot agree that elimination of the 1% minimum will bring Frequecy Bias closer or equal to natural
Frequency Response.

Response: The SDT has provided clarification in Attachment A, Attachment B and the Background Documents.

IRC Standards Review

No

Please provide the technical basis for the 4-year phase-out schedule.
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Committee The SRC suggests that incremental changes should be made and evaluated to determine whether they are
indeed beneficial before additional changes are made. Until a standard is defined, it is not appropriate to set
an implementation date on the transition.

Also, please clarify that the process is to gather data, analyze that data to determine what has been the actual
frequency response, and then to determine the Frequency Bias Settings to be closer to or equal to the natural
frequency response, and is not saying that the next actual frequency response must equal the Frequency
Bias Setting that the ERO has assigned. There is a subtle difference here that must be clarified in order to
avoid the unintended consequence of “punishing” an entity for not providing a response equal to the
Frequency Bias Setting.

Response: The technical basis for the phase out schedule is to allow time to evaluate how each Frequency Bias Setting change impacts both reliability and
control criteria CPS1 and CPS2 performance.

The intent of the Implementation Plan proposed was to evaluate the effectiveness of each setting change before additional refinement to the Frequency Bias
Setting is made and incorporated into the AGC algorithm. This has been removed from the Implementation Plan. The SDT has chosen an alternate method for
reducing the minimum Frequency Bias Setting.

Standard language is not intended to penalize entities for not providing a response equal to its Frequency Bias Setting. The intent of the standard is to establish a
Frequency Response Obligation (FRO) representing the minimum response required for reliable interconnected operations. The Frequency Bias Setting can differ
from the determined FRO value as appropriate for reliability for which compliance will only evaluate if the Frequency Bias Setting is refined correctly and
implemented in a timely manner.

ERCOT No Please provide the technical basis for the 4-year phase-out schedule. The SRC suggests that incremental
changes should be made and evaluated to determine whether they are indeed beneficial before additional
changes are made. Until a standard is defined, it is not appropriate to set an implementation date on the
transition.

Also, please clarify that the process is to gather data, analyze that data to determine what has been the actual
frequency response, and then to determine the Frequency Bias Settings to be closer to or equal to the natural
frequency response, and is not saying that the next actual frequency response must equal the Frequency
Bias Setting that the ERO has assigned. There is a subtle difference here that must be clarified in order to
avoid the unintended consequence of “punishing” an entity for not providing a response equal to the
Frequency Bias Setting.

Response: The technical basis for the phase out schedule is to allow time to evaluate how each Frequency Bias Setting change impacts both reliability and
control criteria CPS1 and CPS2 performance.

The intent of the Implementation Plan proposed was to evaluate the effectiveness of each setting change before additional refinement to the Frequency Bias
Setting is made and incorporated into the AGC algorithm. This has been removed from the Implementation Plan. The SDT has chosen an alternate method for
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reducing the minimum Frequency Bias Setting.

Standard language is not intended to penalize entities for not providing a response equal to its Frequency Bias Setting. The intent of the standard is to establish a
Frequency Response Obligation (FRO) representing the minimum response required for reliable interconnected operations. The Frequency Bias Setting can differ
from the determined FRO value as appropriate for reliability for which compliance will only evaluate if the Frequency Bias Setting is refined correctly and
implemented in a timely manner.

Kansas City Power & Light No Simply eliminating the minimum frequency response and establishing an FRO obligation for each BA will not
result in a knowledge that a BA has moved closer to its natural frequency response. First, there is an
underlying assumption that the FRO dictated for the BA will be “matched” by a BA's resources to achieve a
natural response close the FRO and until improved methods of calculating a BA’s actual frequency response
are developed, there will be no accurate way of determining if a natural response is close to the FRO
obligation.

Response: The intent of the first sentence in the comment above is not clear. There is no underlying assumption that natural response will match the
frequency response obligation. However, the compliance process will provide a stimulus to the BA to achieve at least that level of frequency response.

The FR SDT is expending considerable effort to develop a reasonably accurate measurement of natural response, and is in the process of choosing among several
promising metrics.

NorthWestern Energy No Page 2 implies that there is currently too much frequency response based on the 1% of peak demand method
of establishing frequency bias. Even though NWE does not use the 1% method, NWE feels that the 1%
minimum has been a tried and true method of providing frequency response in the Western Interconnection.

Without the 1% minimum (and BA'’s using a natural response less than the 1%), the total interconnection
frequency response would decrease according to research. This would lead to decreased interconnection
bias, causing other operational issues, such as lower L10 values and possible CPS2 compliance factors.

Response: The opening sentence of this comment appears to be a misstatement. The FR SDT believes a gap exists between the natural Frequency Response
and the Frequency Bias Settings calculated based on the 1% of peak demand criteria, resulting in excessive and unnecessary regulation occurring that is related
to high frequency conditions following DCS events and other circumstances. The FR SDT agrees that a reduction in the 1% of peak demand criteria for the
Frequency Bias Setting can adversely affect the overall Interconnection Frequency Bias Setting, L10 values, and possibly CPS 2 compliance also.

Westar Energy No The 1% requirement should be phased out with the implementation of this standard.

Response: The technical basis for the phase out schedule is to allow time to evaluate how each Frequency Bias Setting change impacts both reliability and
control criteria CPS1 and CPS2 performance.

FMPP No There still needs to a floor value; 1% may not be the correct value, but zero is not the correct floor.

Consideration of Comments: Project 2007-12 BAL-003-1 — 1° Draft



Organization Yes or No

Response: The floor will not be zero.
Frequency Bias Setting.

Question 8 Comment

Each Balancing Authority will have a required FRO contribution reflective of the natural Frequency Response in its

American Electric Power

No

Please see response to question 7.

Response: Please see our response to Question 7.

Duke Energy

No

Duke Energy agrees that a gradual reduction (in magnitude) of the minimum as part of the field test is needed
to determine what is the “right” amount of response needed, but the changes cannot be done in a vacuum.

Duke Energy continues to be concerned with the impact that the changes to the Frequency Bias Setting
(“FBS”) will have on the bounds guiding secondary control (CPS1, CPS2 and the draft Balancing Authority
ACE Limit or “BAAL” currently under a Field Trial under NERC Project 2010-14). Eastern Interconnection
Frequency Response: For those not familiar with the work of the FRRSDT or the NERC Resources
Subcommittee around Frequency Response, the estimated response for the Eastern Interconnection on
average appears to be less than half of the Interconnection’s total FBS in magnitude today. If the decision
was made to hold Frequency Response at its current level, this standard could result in the FBS being
reduced for many, if not most, Balancing Authorities to about half of what it is today. The FRO allocation
would eventually drive what the minimum FBS needs to be, with the FBS needing to be greater than or equal
to the FRO, or perhaps FRM, in magnitude at a minimum.

Estimating the impact: To look further into the secondary control performance implications of BAs using a
reduced FBS, Duke Energy took four sample months of clock-minute data for twelve BAs, cut the
Interconnection total and each BA's FBS in half, recalculated each BA'’s clock-minute ACE taking out half of
the bias component, and then calculated CPS1, CPS2 and BAAL estimated performance based upon those
changes. Recognizing that the secondary control and resulting ACE of the BAs would be different and
dependent upon the standards to be met, the results were not intended to estimate what the performance of
the BAs would be, but were intended to help indicate where the problem areas existed based upon today’s
operation measured to a tighter control criteria. Impact on CPS1 and BAAL: The two bounds that are
frequency-dependent, CPS1 and the draft BAAL, are cut in half for any given frequency by cutting the FBS in
half. For CPS1 the impact of reducing the FBS looked reasonable with the results leaning toward overall
improvement in CPS1 for almost half or better of the BAs (5 of 12, 8 of 12, 6 of 12, and 12 of 12) for the given
months even with the tighter bounds, but more analysis may be needed. Though CPS1 looks manageable,
the sample set did not include small BAs, and some BAs already in the 100-120% range appeared more at
risk. For BAAL the longest duration of ACE exceeding the low or high BAAL stayed the same or got worse in
all cases. As with today where the BAAL bounds get wider as frequency gets closer to 60 Hz where the
majority of operation occurs, the additional flexibility of operation is offset by the BAAL bounds getting tighter
than the CPS2 limits as frequency deviates farther from 60 Hz. With BAAL cut in half for this scenario,
compliance will be more challenging and costly to manage to not exceed 30 minutes for any event. One of the
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unknowns is whether the Frequency Trigger Limit for the BAAL calculation will stay where it's at or be
lowered, as the current value was based upon UFLS at 59.82 Hz, rather than today’s UFLS of 59.7 Hz. The
BARCSDT under NERC Project 2010-14 has more work ahead before any changes can be proposed.Impact
on CPS2: Though the industry is not seeing a reliability need to tighten secondary control in normal operation,
the industry can’t avoid such “tightening” with CPS2 limits directly dependent upon the FBS of the Balancing
Authority and total FBS of the Interconnection. For the four months reviewed where CPS2 limits were cut in
half, if one looked at the results individually the drop in CPS2 performance across the twelve BAs ranged from
2.6% to 33.8%, 4% to 33.5%, 3.8% to 37.8%, and 3.1% to 35.1%, with a median of 19.4%, 18.4%, 20.3% and
18.9% for the four months. Noting that CPS2 performance must be 90% or greater on a monthly basis,
improving CPS2 performance by even 10% translates to over 70 hours of operation in a month where
additional secondary generation control and other actions may be required. Duke Energy notes also that with
less error in the ACE, the results indicate that the distribution of ten-minute events exceeding L10 would move
closer toward the 50-50 chance that CPS2 will be forcing control action even though the ACE is in support of
the Interconnection frequency (results showing the average moving from 27-34% to 39-43% of the ten-minute
periods exceeded when in support of Interconnection frequency).Conclusion: Duke Energy does not believe
there is a reliability need pushing the industry to tighten secondary control to the degree discussed above
simply as a result of reducing the Frequency Bias Setting. If the calculated Frequency Response of the
Interconnection stayed at its current level, what would be the justification for tightening the secondary control
requirements of CPS1, CPS2 and the proposed BAAL? Duke Energy supports taking more of the error out of
the ACE equation by having the FBS closer to the estimated Frequency Response of the Balancing Authority,
however, Duke Energy does not believe the result should be a significant increase in secondary control costs
to meet the CPS1, CPS2, or draft BAAL requirements.

Response: The SDT appreciates receiving this analysis of the impact Frequency Bias setting can have on secondary control. Please continue to analyze and
share this technical data to the extent possible with the SDT. The SDT will perform comparable analyses during the field trial for determining the proper balance
between having less “over control” than is perceived with respect to possibly increasing the secondary control cost incurred by individual Balancing Authorities
because a smaller Frequency Bias Setting is utilized.

Alberta Electric System Operator

No

The standard seems to propose to replace the 1% minimum frequency bias with the new proposed FRO. The
AESO finds it difficult to comment on if it is not clear on how the FRO is determined.

Response: The Frequency Response Obligation is used for determining if there is sufficient primary Frequency Response for reliability. The minimum Frequency
Bias Setting to be used in AGC will have a floor value needed to assure reliable control, and can be different than the Frequency Response Obligation.

The SDT has modified Attachment A to provide additional clarity regarding the calculation methodologies.

Independent Electricity System
Operator

Yes

We do not have an opinion on the proposed elimination but do have a difficulty understanding the phase-out
plan. Please see our comments under Q7, above.
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Response: The FR SDT has created Attachment B to provide clarifying language for the phase-out plan.

Please refer to the SDT response to question #7.

SPP Standards Development Yes While we agree that we think such a change will move the industry in the right direction, we have nothing
upon which to base that opinion. On the other hand, the 1% minimum does provide a safety net for the
interconnection. Moving away from the minimum requirement over a 4-year period should give us the
necessary operating experience to become more confident in our numbers.

Response: The goal of the phase-out plan is to determine the best Frequency Bias Setting floor value to use for reliability that is based on a measured and
cautionary approach.

Southern Company Yes Comments: Agree only to the extent that the natural Frequency response can be accurately determined.

Response: The FR SDT is investing considerable effort on behalf of industry to develop a reasonable, practical and accurate measurement of natural frequency
response and also a process for choosing the best of several promising metrics.

Progress Energy Yes We have seen actual system operations harmed by the current, excessive biasing requirement on several
occasions.

Response: The SDT thanks you for your affirmative response and clarifying comment.

NIPSCO Yes Obviously it will bring it closer. The 4 year phase-in is a great idea.

Response: The SDT thanks you for your affirmative response and clarifying comment..

Manitoba Hydro Yes Yes, the removal of the 1% of projected peak load which has a large window of probability for error should
improve BIAS calculations.

Response: The SDT thanks you for your affirmative response and clarifying comment.

Patterson Consulting, Inc. Yes Moving Frequency Bias Settings closer to natural Frequency Response is critical to improving observation,
reporting, and control.

Response: The SDT thanks you for your affirmative response and clarifying comment.

South Carolina Electric and Gas Yes
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EKPC Yes
Energy Mark, Inc. Yes
Beacon Power Corporation Yes
ENBALA Power Networks Yes
SERC OC Standards Review Yes
Group

FirstEnergy Yes
Santee Cooper Yes
LG&E and KU Energy Yes
Arizona Public Service Company Yes
Seattle City Light Yes

ISO New Engand Inc.

With .4% peak load being a typical actual frequency response lately for Balancing Authorities, the 1% of peak
load to .8% of peak load transition seems prudent. Perhaps a further reduction to .6% may be useful as well,
but lesser floors may in effect result in AGC too often canceling out the primary frequency response being
provided.

Response: The SDT thanks you for your clarifying comment.

Associated Electric Cooperative,
Inc.

| agree with this emerging standard’s recognizing that the arbitrary 1% of peak-load should be refined by
being lowered to better reflect each BA's expected frequency response.

Response: The SDT thanks you for your clarifying comment.

Northeast Power Coordinating
Council

Refer to the response to Question 17.
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Response: Please refer to the SDT response to Question 17.
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9. Do you agree with the drafting team that this standard should be field tested? If not, please explain in the comment area.

Summary Consideration: The majority of the commenters agreed that this standard should be field tested. Most commenters indicated
that the implementation plan should include information regarding the field trial and also be coordinated with the field trial schedule.
Individual commenters suggested that the field trial is not required if detailed calculations and definitions were provided to entities for
implementations and the field trial should not serve as a pre-established standard.

In response to industry feedback received, the SDT is presently field testing the methodologies for calculating FRM and FRO. The reduction
of the Frequency Bias Setting is no longer part of the field trial. The SDT has defined a process for the ERO to follow to reduce the
minimum Frequency Bias Setting once this proposed standard has been approved..

Organization

FirstEnergy

Yes or No

No

Question 9 Comment

We believe that the implementation plan should include information regarding the field trial and how it fits in
with the phase-in implementation. It appears as though the field trial is being conducted based on 2010 data
and will be concluded upon completion of the development of the standard but we think this could be clarified.
Furthermore, as stated in the process manual, a field test “should include at a minimum the data collection
and analysis or field test plan, the implementation schedule, and an expectation for periodic updates of the
results.” The field test information posted is not clear on the implementation schedule of the field test as well
as when and how periodic updates will be available.

Response: Requirement R5 has been inserted back into the proposed standard. SDT has revised the plan for reducing the minimum Frequency Bias Setting.
The plan is no longer tied to the Field Trial. The SDT has removed the table showing the reduction schedule for the minimum bias setting. The SDT is proposing
another method for reducing the minimum Frequency Bias Setting in which the ERO will monitor the results of the reduction and make necessary corrections.
Please refer to Attachment B for reduction plan details.

Bonneville Power Administration

No

BPA believes that this standard as written should not be field tested. The calculations to be used to set
frequency bias must be spelled out in detail and the definition of natural Frequency Response under multiple
loading conditions must also be detailed. Once these conditions have been adequately met, there will not be
a need for a field trial.

Response: Requirement R5 has been inserted back into the proposed standard. SDT has revised the plan for reducing the minimum Frequency Bias Setting.
The plan is no longer tied to the Field Trial. The SDT has removed the table showing the reduction schedule for the minimum bias setting. The SDT is proposing
another method for reducing the minimum Frequency Bias Setting in which the ERO will monitor the results of the reduction and make necessary corrections.
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Please refer to Attachment B for reduction plan details.

MRO's NERC Standards Review Yes The field test is not identified in the implementation plan. It should be.
Subcommittee

Response: The SDT thanks you for your affirmative response and clarifying comment.

Requirement R5 has been inserted back into the proposed standard. SDT has revised the plan for reducing the minimum Frequency Bias Setting. The plan is no
longer tied to the Field Trial. The SDT has removed the table showing the reduction schedule for the minimum bias setting. The SDT is proposing another
method for reducing the minimum Frequency Bias Setting in which the ERO will monitor the results of the reduction and make necessary correction. Please refer
to Attachment B for reduction plan details.

Midwest ISO Standards Yes The field test is not identified in the implementation plan. It should be.
Collaborators

Response: The SDT thanks you for your affirmative response and clarifying comment.

Requirement R5 has been inserted back into the proposed standard. SDT has revised the plan for reducing the minimum Frequency Bias Setting. The plan is no
longer tied to the Field Trial. The SDT has removed the table showing the reduction schedule for the minimum bias setting. The SDT is proposing another
method for reducing the minimum Frequency Bias Setting in which the ERO will monitor the results of the reduction and make necessary corrections. Please refer
to Attachment B for reduction plan details.

SPP Standards Development Yes Field testing will provide an opportunity to learn as we move forward with the standard. Modifications can be
made as experience is gained and knowledge is acquired.

Response: The SDT thanks you for your affirmative response and clarifying comment.

Requirement R5 has been inserted back into the proposed standard. SDT has revised the plan for reducing the minimum Frequency Bias Setting. The plan is no
longer tied to the Field Trial. The SDT has removed the table showing the reduction schedule for the minimum bias setting. The SDT is proposing another
method for reducing the minimum Frequency Bias Setting in which the ERO will monitor the results of the reduction and make necessary correction. Please refer
to Attachment B for reduction plan details.

IRC Standards Review Yes A Field Test, sometimes called a Field Trial, is appropriate to identify and establish methods, but it should be
Committee a Field Trial, not a pre-established standard. The standard should be put into place later after the technical
determinations have been accomplished.

The time required for the field test should be taken into account when developing the implementation plan,
especially the phase-out plan for R5.
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Response: The SDT thanks you for your affirmative response and clarifying comment.

Requirement R5 has been inserted back into the proposed standard. SDT has revised the plan for reducing the minimum Frequency Bias Setting. The plan is no
longer tied to the Field Trial. The SDT has removed the table showing the reduction schedule for the minimum bias setting. The SDT is proposing another
method for reducing the minimum Frequency Bias Setting in which the ERO will monitor the results of the reduction and make necessary corrections. Please refer
to Attachment B for reduction plan details.

ERCOT Yes A Field Test, sometimes called a Field Trial, is appropriate to identify and establish methods, but it should be
a Field Trial, not a pre-established standard. The standard should be put into place later after the technical
determinations have been accomplished.

The time required for the field test should be taken into account when developing the implementation plan,
especially the phase-out plan for R5.

Response: The SDT thanks you for your affirmative response and clarifying comment.

Requirement R5 has been inserted back into the proposed standard. SDT has revised the plan for reducing the minimum Frequency Bias Setting. The plan is no
longer tied to the Field Trial. The SDT has removed the table showing the reduction schedule for the minimum bias setting. The SDT is proposing another
method for reducing the minimum Frequency Bias Setting in which the ERO will monitor the results of the reduction and make necessary corrections. Please refer
to Attachment B for reduction plan details.

ISO New Engand Inc. Yes A Field Test, sometimes called a Field Trial, is appropriate to identify and establish methods, but it should be
a Field Trial, not a pre-established standard. The standard should be put into place later after the technical
determinations have been accomplished.

Response: The SDT thanks you for your affirmative response and clarifying comment.

Requirement R5 has been inserted back into the proposed standard. SDT has revised the plan for reducing the minimum Frequency Bias Setting. The plan is no
longer tied to the Field Trial. The SDT has removed the table showing the reduction schedule for the minimum bias setting. The SDT is proposing another
method for reducing the minimum Frequency Bias Setting in which the ERO will monitor the results of the reduction and make necessary corrections. Please refer
to Attachment B for reduction plan details.

Arizona Public Service Company Yes What criteria will be used to evaluate the field trial? What constitutes acceptable/non-acceptable results?
[see also, comments to question 7]

Response: Please refer to our comments for Question 7.

Progress Energy Yes This plan should be field tested, although it feels as though this is less of a "field test" based on engineering
judgement and more of trial and error testing. This problem should be studied to determine what is necessary
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to manage system frequency within desired limits for the worst single contingency during the period of time
the system is most vulnerable (minimum load). The result should be spread proportionally to all BAs in the
interconnection, and those BAs should respond to and bias their ACE equation by the required value.

Response: The SDT thanks you for your affirmative response and clarifying comment.

Requirement R5 has been inserted back into the proposed standard. SDT has revised the plan for reducing the minimum Frequency Bias Setting. The plan is no
longer tied to the Field Trial. The SDT has removed the table showing the reduction schedule for the minimum bias setting. The SDT is proposing another
method for reducing the minimum Frequency Bias Setting in which the ERO will monitor the results of the reduction and make necessary corrections. Please refer
to Attachment B for reduction plan details.

Attachment A has been revised to clarify the calculation methodology.

NIPSCO Yes Great idea

Response: The SDT thanks you for your affirmative response and clarifying comment.

Westar Energy Yes This is a major change and field testing is required to valid the standard and allow for revisions based on
testing results

Response: The SDT thanks you for your affirmative response and clarifying comment.

Requirement R5 has been inserted back into the proposed standard. SDT has revised the plan for reducing the minimum Frequency Bias Setting. The plan is no
longer tied to the Field Trial. The SDT has removed the table showing the reduction schedule for the minimum bias setting. The SDT is proposing another
method for reducing the minimum Frequency Bias Setting in which the ERO will monitor the results of the reduction and make necessary corrections. Please refer
to Attachment B for reduction plan details.

Manitoba Hydro Yes Yes, to ensure the eastern interconnection frequency health does improve with these new methods and if it
does each BA will have a more accurate and fair BIAS setting.

Response: The SDT thanks you for your affirmative response and clarifying comment.

Requirement R5 has been inserted back into the proposed standard. SDT has revised the plan for reducing the minimum Frequency Bias Setting. The plan is no
longer tied to the Field Trial. The SDT has removed the table showing the reduction schedule for the minimum bias setting. The SDT is proposing another
method for reducing the minimum Frequency Bias Setting in which the ERO will monitor the results of the reduction and make necessary corrections. Please refer
to Attachment B for reduction plan details.

American Electric Power Yes The changes proposed should be thoroughly tested before any implementation.
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Response: The SDT thanks you for your affirmative response and clarifying comment.

Requirement R5 has been inserted back into the proposed standard. SDT has revised the plan for reducing the minimum Frequency Bias Setting. The plan is no
longer tied to the Field Trial. The SDT has removed the table showing the reduction schedule for the minimum bias setting. The SDT is proposing another
method for reducing the minimum Frequency Bias Setting in which the ERO will monitor the results of the reduction and make necessary corrections. Please refer
to Attachment B for reduction plan details.

Patterson Consulting, Inc. Yes A field test will provide valuable refinment and verification of parameters, and should identify unexpected
ramifications.

Response: The SDT thanks you for your affirmative response and clarifying comment.

Requirement R5 has been inserted back into the proposed standard. SDT has revised the plan for reducing the minimum Frequency Bias Setting. The plan is no
longer tied to the Field Trial. The SDT has removed the table showing the reduction schedule for the minimum bias setting. The SDT is proposing another
method for reducing the minimum Frequency Bias Setting in which the ERO will monitor the results of the reduction and make necessary corrections. Please refer
to Attachment B for reduction plan details.

South Carolina Electric and Gas Yes We do agree that a field test should take place but more details on the field test would be helpful.

Response: The SDT thanks you for your affirmative response and clarifying comment.

Requirement R5 has been inserted back into the proposed standard. SDT has revised the plan for reducing the minimum Frequency Bias Setting. The plan is no
longer tied to the Field Trial. The SDT has removed the table showing the reduction schedule for the minimum bias setting. The SDT is proposing another
method for reducing the minimum Frequency Bias Setting in which the ERO will monitor the results of the reduction and make necessary corrections. Please refer
to Attachment B for reduction plan details.

Independent Electricity System Yes The time required for the field test should be taken into account when developing the implementation plan,
Operator especially the phase-out plan for R5.

Response: The SDT thanks you for your affirmative response and clarifying comment.

Requirement R5 has been inserted back into the proposed standard. SDT has revised the plan for reducing the minimum Frequency Bias Setting. The plan is no
longer tied to the Field Trial. The SDT has removed the table showing the reduction schedule for the minimum bias setting. The SDT is proposing another
method for reducing the minimum Frequency Bias Setting in which the ERO will monitor the results of the reduction and make necessary corrections. Please refer
to Attachment B for reduction plan details.

Santee Cooper Yes
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LG&E and KU Energy Yes
SERC OC Standards Review Yes
Group

Kansas City Power & Light Yes
Southern Company Yes
ENBALA Power Networks Yes
NorthWestern Energy Yes
Energy Mark, Inc. Yes
FMPP Yes
EKPC Yes
We Energies Yes
Alberta Electric System Operator Yes
Duke Energy Yes
Seattle City Light Yes

Northeast Power Coordinating
Council

Refer to the response to Question 17.

Response: Please refer to our response to Question 17.
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10. Attachment A of the proposed standard describes the criteria for selecting events to be analyzed. Do you agree with the criteria as
described in Attached A? If not, please explain in the comment area.

Summary Consideration: Comments received indicate the majority of commenters agree with having criteria for selecting events to be
analyzed and requested clarification on the rationale for the criteria proposed. Research performed by the FRR SDT indicates analysis
using 25 events and mean frequency data values will result in stable, consistent results.

Many commenters also expressed concern that the selection criteria was too stringent; that criteria language would omit selection of
events worth reviewing; that Balancing Authorities should have flexibility in choosing which event data is selected and also have ability to
modify submitted data for ensuring accuracy; and that using event data from the prior year could create double jeopardy. The intent for
frequency values selected is to ensure most generators responsive to the interconnection will experience a governor response. The FRR
SDT also agrees that interconnection subject matter experts and Balancing Authorities require the flexibility to select noteworthy events of
interest, flexibility to identify which events to include or exclude for analysis, and allowance for modifying data for quality and other
relevant concerns. The FRR SDT also believes that in those years where 25 acceptable events do not exist, stability and consistency
concerns outweigh any adverse impacts from utilizing a few events from the previous year for analysis and that actual impact on current
year results will be negligible.

After reviewing comments, the FRR SDT has revised Attachment A language for clarity. The team separated the rationale into a separate
document and also revised Form-1.

Organization Yes or No Question 10 Comment

Santee Cooper No In Attachment A, item 2.b. states that “The time from the start of the rapid change in frequency until the point
at which Frequency has largely stabilized should be less than 18 seconds.” It appears that this statement
was to ensure that frequency is rapidly decaying; however, frequency could continue to decay beyond 18
seconds and should still be considered an event.

Item 3 states that point A is calculated as “an average” is this considered to be an average of all samples or
selected samples.

Also, we would like to know how the different thresholds for the interconnections were determined.

We are also concerned with how the threshold would affect compliance to the standard if it was ever required
to be measured on an event basis, particularly those events close to the threshold dead-band settings. Words
such as “assumed” should be avoided.

Please explain how the number of 25 events was determined for the list of frequency events and explain how
those events will be distributed throughout the year (i.e., on and off-peak, and seasonal).
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Events that meet the selection criteria should be posted by the ERO on a monthly basis. This will allow BAs
to evaluate their performance throughout the year.

Response: The intent for using the words “largely stabilized” in the sentence provides desired flexibility for selecting events for analysis. For example, if
frequency drops from 60 Hz to 59.94 Hz in 6 seconds and then continues to decay to 59.935 Hz over the next 20 seconds; then this event would be selected for
analysis.

With respect to point A, all available samples for the time window specified are averaged. The number of samples obtained for averaging will be determined by
the Balancing Authority’s EMS scan rate.

Each Interconnection threshold will be determined by subject matter experts who have knowledge of the historical events being analyzed, CERTS research and
field trial results. It is not the intent of this standard to seek compliance on a per event basis especially since data quality issues make this type of analysis
difficult to validate.

Analysis of metrics being considered by the SDT shows the median or mean frequency data analyzed will converge to a stable state using only 20 event samples
obtained for the year being reviewed. The SDT expects the sample set to include seasonal, on-peak, and off-peak events that satisfy the selection criteria
specified.

The SDT proposes posting event data on a quarterly basis so Balancing Authorities can periodically analyze data during the year.

Attachment A has been divided into two separate documents; a revised Attachment A containing the calculation methodology and a Background Document
explaining the development rationale for the standard’s requirements and measures.

Bonneville Power Administration No BPA does not agree with the criteria described in the attachment. 36 mHz is not a large enough deviation to
adequately measure frequency response. There is no need to go to that small of a deviation in order to
insure that 25 events are found over the course of a year.

Response: The FR SDT will consult with WECC subject matter experts to refine the frequency deviation selection criteria for the western interconnection. Keep
in mind the selection threshold will be adjusted over time, as supported by evidence, to ensure reasonable selection criteria is utilized.

SPP Standards Development No While Criteria 5 allows for the ERO to exclude 'non-conforming' SEFRD points there isn't a mechanism
provided that instructs us on how to exclude those points in FRS Form 1.

Would we be required to reach out for an additional point to get us back to 25 if a point is excluded? Who
excludes the point in question? Is it the BA or is it the ERO? Will the ERO have sufficient knowledge to
exclude the point in question?

In Critieria 2.a. the first sentence should read "The frequency deviation (Point A minus Point C) must
exceed...". Also, 36 MHz should be 36 mHz.

Response: The SDT has developed a new version of FRS Form 1, and it clarifies the process of how a Balancing Authority excludes an event. The ERO will not
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exclude events.

The Balancing Authority would not be required to replace an excluded event with another event since analysis of metrics being considered by the SDT shows the
median or mean frequency data analyzed will converge to a stable state using only 20 event samples obtained for the year being reviewed. Analysis also shows
that the median value is more consistent than the mean value when the sample set includes data for an event that otherwise should have been excluded from the
analysis.

The SDT thanks you for catching the typographical error referencing 36 mHz. The SDT has revised Attachment A and this value is no longer referenced..

IRC Standards Review No The criteria for events selection are acceptable, but the criteria stated in Attachment A for performance
Committee required by the FRO is too stringent. Criteria requiring avoidance of Point C encroachment on step 1 of the
UFLS program is more stringent than proven performance that now exists. To make this change will be very
costly and will not provide for a commensurate increase in reliability.

Response: FRO values have not yet been selected. The intent is to choose FRO values that are necessary for the reliability of each interconnection.

ERCOT No The criteria for events selection are acceptable, but the criteria stated in Attachment A for performance
required by the FRO is too stringent. Criteria requiring avoidance of Point C encroachment on step 1 of the
UFLS program is more stringent than proven performance that now exists. To make this change will be very
costly and will not provide for a commensurate increase in reliability.

Response: FRO values have not yet been selected. The intent is to choose FRO values that are necessary for the reliability of each interconnection.

Southern Company No Comments: Selecting events just outside the governor deadband (e.g. 36 mHz in the EI) is not a good idea in
that it assumes too much precision in the response by governors at the deadband boundary. This will result
in a less accurate natural Frequency Response calculation for those large events where knowing an accurate
Frequency Response value is most critical. In other words the event selection “deadband” should be
somewhat larger than the Governor deadband even those this will result in somewhat fewer events in the final
set.

Response: The intent is to choose among the largest frequency deviation events to obtain a meaningful sample set for analysis accuracy. The FR SDT is open
to suggestions to refine the selection criteria for each interconnection. A balance needs to be established between having an inadequate sample resulting in less
computational accuracy versus having a sample that is not representative of actual response occurring for the larger frequency deviation events of concern.

Progress Energy No It should be explicitly stated that point C must be outside the standard frequency deviation deadband
referenced from 60.0 Hz, not a deviation of more than the frequency deviation deadband from the pre-
disturbance frequency. Most of the new electronic govenors operate with a 60 Hz center instead of changes
in frequency relative to the current value.
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Additionally, the first limit under number 2 should be 36 mHz, not 36 MHz as they are a factor of 109
different.

Lastly, the event selection criteria listed in Attachment A uses the frequency as measured at Point C to qualify
an event, in an effort to ensure that the deviation exceeds the governor deadband. However, Point C is an
instantaneous point which will differ in value within the interconnect based on how close the loss of generation
is to the measuring point due to the elasticity of frequency across the interconnect during the inertial
response. Therefore, local readings by the BA should be allowed to exempt a specific event if the local
frequency did not exceed 36 mHz.

Response: It is expected that the selection criteria will yield events with Point C that clearly exceed the generator governor deadband and result in a response
action. While the distance between the measuring point and the loss of generation location will cause different Point C (and other) frequency values being
measured at different system locations, the variation in Point C frequency values among the different locations will not be significant for most events or most
Balancing Authorities. Keep in mind each Balancing Authority will use its EMS local frequency data for determining sample points A and B. The FR SDT
anticipates selecting events that will not require the Balancing Authority to exclude events because of local frequency values measured. The FR SDT will consider
high local frequency as a possible selection criteria exclusion factor in the next revision of Form 1.

NorthWestern Energy No Should state “ The Point C value is the minimum of frequency samples and should be within 8 seconds after
the start of the rapid change”. NWE feels some instances could be more than 8 seconds and “should” would
allow for this if it occurred.

Response: The original intent was to exclude such events however the SDT understands some of these events may provide interesting and valuable
information. Language proposed would give subject matter experts selecting the events necessary leeway to include such events. The SDT will consider
changing “shall” language to give subject matter experts more flexibility with selecting events.

Hydro-Quebec TransEnergie No The criteria to determine what should be considered as a frequency event should be defined by
Interconnection. For example, HQT has no dead band on governors; therefore the 36 mHz is not applicable.
If more than 25 events occurred within a year, will they all be selected or only a set of 25 will be? Who will
perform this selection and base on what criteria.

Response: Event selection criteria will be specified on an interconnection basis after consulting with subject matter experts for that interconnection. Selected
events will be chosen by subject matter experts for that interconnection.

Westar Energy No The lagging measure is a concern. The ERO should be required to provide an updated proposed/possible list
of frequency events monthly so BA's can determine their FRM through out the year so corrective action can
be taken if needed.

Prior year events should be excluded (just to get to 25 events). This could result in begin non-compliant twice
for the same events. If a BA is over performing in the first of the year and adjusts in the second half of the
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year then those second half of the year events are used in the next year, it could cause an inappropriate
violation.

BA's need the ability to exclude some events based on measure issues with specific events including scan
rates, unusual intermittent resource changes, non-conforming load, unusual ramping of load or interchange
during the event.

Response: Based on comments received from industry, the SDT proposes posting event data on a quarterly basis so Balancing Authorities can periodically
analyze data during the year.

Generally, each Balancing Authority will have 25 acceptable events occur each calendar year. Using a few events from the preceding year is not expected to
adversely affect accuracy of analysis results. The SDT is re-evaluating exclusionary criteria and is also developing a process to permit reasonable adjustments to
an event for atypical circumstances.

FMPP No Attachment A states that if a year occurs in which there are not 25 events that meet the remaining criteria
below, then the most recent 25 events (as defined below) will be used for determination of an entity’s
compliance with the FRM requirement and storage of SEFRD.

Problem - by using events from last year to determine an entity’s compliance with a Requirement for this year
puts the entity in double jeopardy for last year’s events, which were already used for compliance for last year.
Attachment A states that events occurring during periods in which either significant interchange schedule

ramping or load ramping is likely, should be excluded if other events are available for measurement purposes.

Questions - What is significant?How can the ERO determine significant interchange schedule ramping is
likely?Likely for how many BAs?It would be better to define significant and let the BA exclude any events that
meet this definition, since each BA will be ramping differently. Since SEFRD is defined as the individual
sample of event data from a Balancing Authority which represents the change in Net Actual Interchange
(NIA), divided by the change in frequency, expressed in MW/0.1Hz, whenever a BA includes an event with a
“significant” change in NIA due to a large interchange schedule ramp, the FRM is totally skewed, and should
not be included. If other events are available means that if other events are not available then an entity’s
compliance is going to be based on an event or events that has been skewed for the BA by significant
interchange schedule ramp.

Response: Generally, each Balancing Authority will have 25 acceptable events occur each calendar year. Using a few events from the preceding year is not
expected to adversely affect accuracy of analysis results. The SDT is re-evaluating exclusionary criteria and is also developing a process to permit reasonable
adjustments to an event for atypical circumstances. The SDT does not expect subject matter experts will select events with rapid load change or large schedule
change activity. Large schedule changes typically occur between 7 AM and 8 AM, and 10 PM and 11 PM, with 10 minute ramps across the top of the hour.
Having Balancing Authorities exclude these kinds of events could be problematic because balancing areas are different in size from one Balancing Authority to the
next. The SDT has developed a manual correction capability for the sampling process which, when used in conjunction with median value rationale, should
minimize the impact data skewing tendencies may have on analysis results.
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American Electric Power

Yes or No

No

Question 10 Comment

Attachment A only appears to be attempting to address the frequency bias setting for AGC portion of overall
frequency response without addressing the governor response portion issue. Attachment A still tries to
address the issue solely at the Balancing Authority level without addressing criteria at the Generator &
Generator Operator levels.

WECC has stated through previously submitted comments from its three extensive validation result tests on
frequency response with respect to 5% droop for a 0.1 Hz frequency deviation that actual response would be
2.5 times greater if the proper governor response actually occurred. The studies also showed only 40% of the
governors effectively responded. Extensive test result studies such as WECC'’s should not be ignored.
Attachment A criteria does not address the lack of frequency response from contributing factors associated
with actual governor response, impact of droop setting, amount of BA generation actually on-line at time of
event, maximum loading of generation and amount of BA imported interchange to meet load.

Response: The need for an accompanying generation SAR has been discussed and is outside of the current FR SDT scope. Verification of generator governor
response is important. The FR SDT encourages entities to continue studying generator governor response and related contributing factors cited.

Patterson Consulting, Inc.

No

| agree that criteria for event selection are needed, although these criteria appear to be unnecessarily
subjective. Items 1 and 2 are appropriate. However, item 3 seems to eliminate many events that should be
reviewed. For example, item 3 would eliminate any event with an initial frequency that is not 60 Hz, depending
on the subjective determination of "near" and "relatively steady."

Similarly, items 5 and 6 add more subjectivity to the selection of events, but may be necessary. It is not clear
that criteria listed in Attachment A are required to be used since much other content appears to be
explanatory, contextual, and instructional. These explanatory, contextual, and instructional aspects are
important, but should not be requirements.

Attachment A should be limited to event selection and calculations necessary to support the stated
requirements. Instructional, etc. information should be moved to another document. If other "requirements"
are included in Attachment A, they should be moved to the standard.

FRS Form 1 should be an attachment as this form contains and performs the required calculations. The
remaining information in Attachment A should become either a standalone (technical) document, or be
combined with information such as "FRS Form 1 Background and Instructions” and renamed.

As further clarification regarding the ambiguity identified in the previous paragraphs, Attachment A could be
interpreted as additional requirements on the Balancing Authority, ERO, or both. The language and scope are
not sufficiently clear to identify whether statements are informative or requirements. This lack of clarity makes
it impossible for entities to identify requirements, acquire appropriate tools and resources related to
requirements, and to provide suitable performance to meet requirements. For example, the statement "A final
listing of official events to be used in the calculation will be available from NERC by December 10 each year."
may be intended as a requirement rather than a statement suggesting a typical schedule. Further, if the
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previous statement is a typical schedule, then the statement "The ERO will use the following criteria for the
selection of events to be analyzed." could be interpreted as merely the typical process to be used, but not a
binding one. In short, the purpose and intention of Attachment A is not communicated unambiguously.

Response: Item 3 was intended as guidance to give subject matter experts flexibility in choosing the best possible events for analysis. The SDT recognizes that
in some years valid but less than ideal events from a selection criteria perspective may be chosen for analysis. The SDT will improve document clarity and also
consider if it is prudent to make selection criteria hard or soft requirements.

Attachment A has been divided into two separate documents; a revised Attachment A containing calculation methodology and a Background document explaining
the development rationale for the standard requirements and measures.

Xcel Energy No 1) Using 25 events is likely excessive in the Western Interconnection. Several of the past few years have had
less than 10 events. Given the extent to which generation is built and resource profiles change, projecting 25
events will include events in the bias calculation that are less reflective of the current generation profile and
skew our bias results.

2) Calculating point A as “...an average over the period from -16 second to 0 seconds” for any event that
meets the criteria set in Attachment A means that Point A will likely be within 1-2 mHz of 60 Hz, regardless of
starting system conditions. This can cause data to be skewed, as the response will appear to be less if the
frequency immediately before the event is further from 60 Hz than the average. Further, it requires additional
data. If there is some corrupted data in the 16 seconds prior to the event, it may be required to throw out
event data. The 16 seconds prior to the event is not useful data.

3) Point 5 addresses excluding events “...in which significant interchange schedule ramping or load ramping is
likely...” Not only are the FRO and FRM definitions too vague, they require analysis of real time generation
and load ramping that may not be realistic. Attachment A should likely include specific criteria for removing
events, including lack of reasonable data and, as described here, significant schedule or load ramping, where
“significant” is defined.

Response: The SDT has reviewed your concern and determined that the WECC would have sufficient event data to analyze. Keep in mind an ERO specified
event can be excluded if data quality issues associated with FRS Form 1 exist. Also, manual adjustment to the actual net interchange value for schedule ramping
can be performed for completing FRS Form 1. Event selection criteria will allow sufficient flexibility for subject matter experts to avoid periods of rapid load
change (e.g., morning pickup and declining late evening load) and ten minute ramps across the top of the hour to the extent possible. The intention is to guide
the subject matter experts in choosing the best data set available so that relatively few adjustments, if any, will be needed.

LG&E and KU Energy Yes While we agree with the basic process, we would like to know how the different thresholds for the
interconnections were determined. The review team is also concerned with how the threshold would affect
compliance to the standard if it was ever required to be measured on an event basis, particularly those events
close to the threshold dead-band settings. Words such as “assumed” should be avoided. Please explain how
the number of 25 events was determined for the list of frequency events and explain how those events will be

111
Consideration of Comments: Project 2007-12 BAL-003-1 — 1° Draft



Organization Yes or No Question 10 Comment

distributed throughout the year (i.e., on and off-peak, and seasonal).The criteria in Attachment A should
include how and where the arresting frequency is measured

Response: The SDT thanks you for your affirmative response and clarifying comments.

The magnitude of the frequency change and the initial frequency values identified were selected to ensure that most generators responsive to the interconnection
will exceed the governor frequency dead band limits.

It is not the intent of this standard to seek compliance on a per event basis especially since data quality issues make this type of analysis difficult to validate.

Analysis of metrics being considered by the SDT shows the median or mean frequency data analyzed will converge to a stable state using only 20 event samples
obtained for the year being reviewed. The SDT expects the sample set to include seasonal, on-peak, and off-peak events that satisfy the selection criteria
specified.

Generally, subject matter experts will use high speed frequency recorder data to select events for analysis. Technology is now available that allows cross-
checking data at multiple locations for the same event.

SERC OC Standards Review Yes While we agree with the basic process, we would like to know how the different thresholds for the

Group interconnections were determined. The review team is also concerned with how the threshold would affect
compliance to the standard if it was ever required to be measured on an event basis, particularly those events
close to the threshold dead-band settings. Words such as “assumed” should be avoided. Please explain how
the number of 25 events was determined for the list of frequency events and explain how those events will be
distributed throughout the year (i.e., on and off-peak, and seasonal).

Response: The SDT thanks you for your affirmative response and clarifying comment.

The magnitude of the frequency change and the initial frequency values identified were selected to ensure that most generators responsive to the interconnection
will exceed the governor frequency dead band limits.

It is not the intent of this standard to seek compliance on a per event basis especially since data quality issues make this type of analysis difficult to validate.

Analysis of metrics being considered by the FR SDT shows the median or mean frequency data analyzed will converge to a stable state using only 20 event
samples obtained for the year being reviewed. The FR SDT expects the sample set to include seasonal, on-peak, and off-peak events that satisfy the selection
criteria specified.

South Carolina Electric and Gas Yes While we agree with the basic process, we would like to know how the different thresholds for the
interconnections were determined. The review team is also concerned with how the threshold would affect
compliance to the standard if it was ever required to be measured on an event basis, particularly those events
close to the threshold dead-band settings. Words such as “assumed” should be avoided. Please explain how
the number of 25 events was determined for the list of frequency events and explain how those events will be
distributed throughout the year (i.e., on and off-peak, and seasonal).
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Response: The SDT thanks you for your affirmative response and clarifying comment.

The magnitude of the frequency change and the initial frequency values identified were selected to ensure that most generators responsive to the interconnection
will exceed the governor frequency dead band limits.

It is not the intent of this standard to seek compliance on a per event basis especially since data quality issues make this type of analysis difficult to validate.

Analysis of metrics being considered by the FR SDT shows the median or mean frequency data analyzed will converge to a stable state using only 20 event
samples obtained for the year being reviewed. The FR SDT expects the sample set to include seasonal, on-peak, and off-peak events that satisfy the selection
criteria specified.

Arizona Public Service Company Yes AZPS would recommend using a lesser number of events and more severe events in the calculation.

Response: The SDT thanks you for your affirmative response and clarifying comment.

A balance needs to be established between having an inadequate sample resulting in less computational accuracy versus having a sample that is not
representative of actual response occurring for the larger frequency deviation events of concern.

NIPSCO Yes Pretty good

Response: The SDT thanks you for your affirmative response and clarifying comment.

EKPC Yes Please provide detailed information on the 25 events that will be chosen for the event.

Response: The SDT thanks you for your affirmative response and clarifying comment.
Attachment A has been revised to include an improved detailed description of the criteria selection process.

The magnitude of the frequency change and the initial frequency values identified were selected to ensure that most generators responsive to the interconnection
will exceed the governor frequency dead band limits.

It is not the intent of this standard to seek compliance on a per event basis especially since data quality issues make this type of analysis difficult to validate.

Analysis of metrics being considered by the FR SDT shows the median or mean frequency data analyzed will converge to a stable state using only 20 event
samples obtained for the year being reviewed. The FR SDT expects the sample set to include seasonal, on-peak, and off-peak events that satisfy the selection
criteria specified.

Manitoba Hydro Yes Yes, 25 events should be sufficient to determine the FRM, while not overburdening the resources performing
the analysis.
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Response: The SDT thanks you for your affirmative response and clarifying comment.

Duke Energy Yes
Seattle City Light Yes
We Energies Yes
Energy Mark, Inc. Yes
ENBALA Power Networks Yes
Kansas City Power & Light Yes
Midwest ISO Standards Yes

Collaborators

FirstEnergy Yes

MRO's NERC Standards Review Yes
Subcommittee

Alberta Electric System Operator AESO suggests that the criteria should also consider including some frequency events where the BA has
controlled separation from a region. In the case of Alberta, the frequency deviation is larger than most
regional frequency deviations and provides a better measure on Frequency Response. Would the proposed
standard permit for BA's to choose these events for inclusion in the determination of the frequency response?

Response: This is not a common occurrence. Very few Balancing Authorities operate in this manner. The expectation is events will be selected by the Balancing
Authorities. The Balancing Authority may exclude events from consideration for specific conditions such as data quality issues.

Northeast Power Coordinating Refer to the response to Question 17.
Council

Response: Please refer to the SDT response to Question 17.
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11. The proposed standard has a document attached to it that describes the SDT's reasoning for the Requirements (Attachment A - Frequency
Response Background Document). Do you agree with the SDT that this document is useful and provides a clear understanding of the
Requirements? If not, please explain in the comment area.

Summary Consideration: Several of the commenters did not agree that the Attachment A — Frequency Response Background document
in its current form was useful and provided a clear understanding of the Requirements. In general most commenters indicated that
Attachment A required correction, greater clarity and did not adequately explain the calculation methodology. The SDT has split
Attachment A into two separate documents, revised Attachment A to better explain the calculation methodology, and improved the
document’s clarity. The SDT also revised FRS Form 1 and the background document for clarity. Several commenters stated Requirement
R2 needed additional explanation so the SDT revised Requirement R2. Several commenters also expressed concern the standard was not
well defined as drafted so Requirement R5 was inserted back into the draft standard to resolve this concern. Another concern identified
that language appeared to give the ERO a blank check to make changes to the standard without an industry vote. Other commenters
requested a better explanation for how FRO is determined and why the median value is considered a reliable statistical measure for
calculating FRM.

R2. Each Balancing Authority not participating in Overlap Regulation Service shall implement the Frequency Bias Setting (fixed or variable)
validated by the ERO into its Area Control Error (ACE) calculation beginning on the date specified by the ERO to ensure effectively coordinated
Tie Line Bias control.

R5. In order to ensure adequate control response, each Balancing Authority shall use a monthly average Frequency Bias Setting whose absolute
value is at least equal to one of the following:

e The maximum percentage of the Balancing Authority Area’s estimated yearly Peak Demand within its metered boundary per 0.1 Hz change as
specified by the ERO in accordance with Attachment B.

e The minimum percentage of the Balancing Authority Area’s estimated yearly peak generation for a generation-only Balancing Authority per
0.1 Hz change as specified by the ERO in accordance with Attachment B.

Organization Yes or No Question 11 Comment
MRO's NERC Standards Review No Overall, we agree that the document is helpful. However, we do believe additional explanation is necessary
Subcommittee for Requirement 2. It appears that the responsibility for identifying Frequency Bias Setting is being removed

from the Balancing Authority. There is an implied obligation that the ERO will determine the Frequency Bias
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Setting but it is not stated explicitly. Thus, we are left wondering who has the responsibility for determining
the Frequency Bias Setting.

On page 3 in the last paragraph of the Frequency Response Obligation and Allocation section, we suggest
expanding the explanation of why Frequency Response Obligation is based on (peak generation + peak
load)/2. This will result in less responsibility of Frequency Response today for a generator only control area
than there currently is. Since load does respond to frequency, we are not suggesting this is wrong. We think
it simply needs to be expanded upon in the explanation.

Does load contribute the same amount as generation? If not, perhaps the ratio of gen and load response to
total response should be reflected in the calculation.

Response: The SDT is not suggesting that the ERO determine the Frequency Bias Settings. The SDT has modified the language in Requirement R2 to provide
further clarity as to the role of the ERO. The Requirement now reads “Each Balancing Authority not participating in Overlap Regulation Service shall implement

the Frequency Bias Setting (fixed or variable) validated by the ERO, into its Area Control Error (ACE) calculation beginning on the date specified by the ERO to
ensure effectively coordinated Tie Line Bias control.”

The SDT believes that there is presently no obligation on the generator only BA and that the proposed FRO will place an obligation on the generator only BA. The
SDT has modified Attachment A to provide additional clarity concerning the calculation methodology.

The SDT believes that this is a methodology that is technologically neutral and provides an FRO allocation across all geographic areas.

Midwest ISO Standards No Overall, we agree that the document is helpful. However, we do believe additional explanation is necessary
Collaborators for Requirement 2. It appears that the responsibility for identifying Frequency Bias Setting is being removed
from the Balancing Authority. There is an implied obligation that the ERO will determine the Frequency Bias
Setting but it is not stated explicitly. Thus, we are left wondering who has the responsibility for determining
the Frequency Bias Setting.On page 3 in the last paragraph of the Frequency Response Obligation and
Allocation section, we suggest expanding the explanation of why Frequency Response Obligation is based on
(peak generation + peak load)/2. This will result in less responsibility of Frequency Response today for a
generator only control area than there currently is. Since load does respond to frequency, we are not
suggesting this is wrong. We think it simply needs to be expanded upon in the explanation. Does load
contribute the same amount as generation? If not, perhaps the ratio of gen and load response to total
response should be reflected in the calculation.

Response: The SDT is not suggesting that the ERO determine the Frequency Bias Settings. The SDT has modified the language in Requirement R2 to provide
further clarity as to the role of the ERO. The Requirement now reads “Each Balancing Authority not participating in Overlap Regulation Service shall implement
the Frequency Bias Setting (fixed or variable) validated by the ERO, into its Area Control Error (ACE) calculation beginning on the date specified by the ERO to
ensure effectively coordinated Tie Line Bias control.”

The SDT believes that there is presently no obligation on the generator only BA and that the proposed FRO will place an obligation on the generator only BA. The
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SDT has modified Attachment A to provide additional clarity concerning the calculation methodology.

The SDT believes that this is a methodology that is technologically neutral and provides an FRO allocation across all geographic areas.

We Energies No Overall, we agree that the document is helpful. However, we do believe additional explanation is necessary
for Requirement 2. It appears that the responsibility for identifying Frequency Bias Setting is being removed
from the Balancing Authority. There is an implied obligation that the ERO will determine the Frequency Bias
Setting but it is not stated explicitly. Thus, we are left wondering who has the responsibility for determining
the Frequency Bias Setting.

Response: The SDT is not suggesting that the ERO determine the Frequency Bias Settings. The SDT has modified the language in Requirement R2 to provide
further clarity as to the role of the ERO. The Requirement now reads “Each Balancing Authority not participating in Overlap Regulation Service shall implement
the Frequency Bias Setting (fixed or variable) validated by the ERO, into its Area Control Error (ACE) calculation beginning on the date specified by the ERO to
ensure effectively coordinated Tie Line Bias control.”

FirstEnergy No We believe that more work is needed on this document and the requirements to provide for more clarity.

Response: The SDT has modified the Background Document to provide additional clarity concerning the reasoning behind the proposed requirements.

Bonneville Power Administration No Overall comment: Attachment A does not adequately spell out the methodology that is to be used to
determine the correct frequency bias for a Balancing Authority. In order for this standard to go forward, the
methodology must be explicitly spelled out and moved into the standard, not attached as a background
document that can be changed without vote.

o Frequency Bias Setting vs. Frequency Response
0 RAS events should not be excluded.

These events are designed to not have response on the system, even though there may be some primary
response.

o Paragraph 1 - “each BA has one month” conflicts with the standard that says prior to January 10th or 45
days (1.4 Additional Compliance Information).

0 2.a - BPA is assuming the Drafting Team meant 36 mHz. 36 mHz is very small and can be achieve during
normal frequency deviations.

Point C “within 8 seconds” must be moved to 10 to 12 second range in order to work in WECC.
0 2.b - Why so far back on the -16 seconds?

o Third from the last paragraph - BPA cannot support a standard that isn't well defined, doesn’t adequately
spell out the methodology behind the requirements and essentially gives the ERO a blank check to make
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changes to the standard without a vote.

0 Second to last paragraph -If you have a poor responding BA control less than they are currently the better
responding BA will respond more due to the lower interconnection frequency. This will punish the BAs that
have good response and reward those that have poor response, depending on the methodology used to
calculate correct frequency bias terms.

o Frequency Bias Setting Floor - BPA cannot support a standard that isn’t well defined and essentially gives
the ERO a blank check to make changes to the standard without a vote.

o Frequency Response Obligation and Allocation - BPA cannot support a standard that isn’'t well defined and
essentially gives the ERO a blank check for assigning an FRO to each BA. If this is the method for defining
FRO, then it should be included in the requirements section of the standard. However, this section does not
spell out how the FRO will be calculated other than that it will be based on the (peak generation + peak
load)/2. The full methodology for calculating the FRO must be detailed and put in the standard.

Response: The SDT has modified Attachment A and the Background Document to provide additional clarity concerning the calculation methodology and the
reasoning behind the proposed requirements. The SDT has been advised by NERC Legal that an attachment explicitly referenced in a Reliability Standard
Requirement is enforceable as part of that Requirement.

The SDT has modified the FRS Form 1 to allow for adjustments. Any adjustment will have to be justified.
The SDT has corrected the mistake in Paragraph 1.
You are correct concerning the 36 mHZ and this has been corrected. The SDT is only using this to provide a minimum value for selection of events.

The SDT has analyzed several different time periods for the Point A, Point B and Point C values. The SDT has chosen the time periods based on this analysis as
detailed in Attachment A and FRS Form 1.

The SDT is proposing to use -16 seconds in order to account for varying AGC scan rates to obtain an average.

The SDT does not believe that there is any requirement presently in place tha