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UNITED STATES OF AMERICA
BEFORE THE
FEDERAL ENERGY REGULATORY COMMISSION

North American Electric Reliability ) Docket No.
Corporation

PETITION OF THE
NORTH AMERICAN ELECTRIC RELIABILITY CORPORATION

FOR APPROVAL OF PROPOSED RELIABILITY STANDARD BAL-003-2

Pursuant to Section 215(d)(1) of the Federal Power Act (“FPA”)* and Section 39.5 of the
regulations of the Federal Energy Regulatory Commission (“FERC” or “Commission”), the North
American Electric Reliability Corporation (“NERC”)® hereby submits proposed Reliability
Standard BAL-003-2 — Frequency Response and Frequency Bias Setting for Commission
approval. Proposed Reliability Standard BAL-003-2 enhances reliability and improves upon the
currently effective version of the standard by refining and clarifying the process and methods for
calculating the amount of Frequency Response that must be provided in a given operating year to
support the reliable operation of the Bulk Power System.* Additionally, the proposed standard
provides NERC with increased flexibility to incorporate additional refinements to the annual
process as future lessons are learned.

NERC requests that the Commission approve proposed Reliability Standard BAL-003-2

(Exhibit A) as just, reasonable, not unduly discriminatory or preferential, and in the public interest.

NERC also requests approval of the associated implementation plan (Exhibit B) as detailed in this

! 16 U.S.C. § 8240 (2018).

2 18 C.F.R. § 39.5 (2019).

3 The Commission certified NERC as the electric reliability organization (“ERO”) in accordance with section
215 of the FPA on July 20, 2006. N. Am. Elec. Reliability Corp., 116 FERC { 61,062 (2006).

4 Unless otherwise indicated, capitalized terms used in this petition shall have the meaning set forth in the

Glossary of Terms Used in NERC Reliability Standards (“NERC Glossary”),
https://www.nerc.com/pa/Stand/Glossary%200f%20Terms/Glossary_of_Terms.pdf.



petition, the associated Violation Risk Factors (“VRFs”) and Violation Severity Levels (“VSLs”)
(Exhibit C), and the retirement of currently effective Reliability Standard BAL-003-1.1.

As required by section 39.5(a) of the Commission’s regulations,® this Petition presents
the technical basis and purpose of the proposed Reliability Standard, a demonstration that the
proposed Reliability Standard meets the criteria identified by the Commission in Order No. 672°
(Exhibit D), and a summary of the standard development history (Exhibit I). The proposed
Reliability Standard was adopted by the NERC Board of Trustees on November 5, 2019.

Additionally, NERC submits the revised Procedure for ERO Support of Frequency
Response and Frequency Bias Setting Standard (or “Procedure”) for the information of the
Commission (Exhibit E). The Procedure supports proposed Reliability Standard BAL-003-2.

. SUMMARY

Frequency Response is a measure of an Interconnection’s ability to stabilize frequency
immediately following the sudden loss of generation or load. As such, it is a critical component to
the reliable operation of the Bulk Power System, particularly during disturbances and restoration.’
Power system operators manage or control frequency primarily through adjustments to generator
output intended to restore balance between generation and load. 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.

5 18 C.F.R. § 39.5(a).

6 The Commission specified in Order No. 672 certain general factors it would consider when assessing whether
a particular Reliability Standard is just and reasonable. See Rules Concerning Certification of the Electric Reliability
Organization; and Procedures for the Establishment, Approval, and Enforcement of Electric Reliability Standards,
Order No. 672, 114 FERC 1 61,104, at PP 262, 321-37, order on reh’g, Order No. 672-A, 114 FERC 1 61,328 (2006)
(“Order No. 6727).

7 System frequency reflects the instantaneous balance between generation and load. Reliable operation of a
power system depends on maintaining frequency within predetermined boundaries above and below a scheduled
value, which is 60 Hertz (“Hz”) in North America.



Currently effective Reliability Standard BAL-003-1.1 provides requirements which are
designed to ensure sufficient Frequency Response from Balancing Authorities to maintain
Interconnection frequency within predefined boundaries by arresting frequency deviations and
supporting frequency until the frequency is restored to its scheduled value. The standard is
intended to provide consistent methods for determining the amount of Frequency Response needed
in each Interconnection as well as measuring Frequency Response performance.

Attachment A to the standard discusses the establishment of the Interconnection Frequency
Response Obligation (“IFRO”). The IFRO is the minimum amount of Frequency Response that
must be maintained by an Interconnection. Attachment A also describes the process the ERO
follows to validate the Balancing Authority’s Frequency Response Standard (“FRS”) Form 1 data
and publish the official Frequency Bias Settings. FRS Form 1 provides the instructions and
calculations to measure Frequency Response performance at the Balancing Authority level. The
Procedure for ERO Support of Frequency Response and Frequency Bias Setting Standard, or
Procedure, outlines how the ERO conducts a transparent process annually to identify a list of
frequency events to be used by Balancing Authorities to calculate their Frequency Response
performance to assess whether the Balancing Authority met its Frequency Response Obligation
and to determine an appropriate Frequency Bias Setting.

Supporting documents for the currently effective standard were developed using
engineering judgment on the data collection and process needed to determine the IFRO, as well as
the processing of raw data to assess compliance. In the course of implementing the standard, NERC
identified minor implementation issues and process inefficiencies. Further, it was anticipated that
as Frequency Response improves, the approaches embedded in the standard for collecting annual

samples would need to be modified.



Proposed Reliability Standard BAL-003-2 improves upon currently effective Reliability

Standard BAL-003-1.1 by addressing these issues through a series of targeted revisions to

Attachment A, the related forms, and supporting Procedure.

Specifically, and as discussed further herein, these revisions:

Address issues related to frequency performance calculations in the currently
effective standard, which could result in the IFRO values being increased year over
year despite improved performance, or being decreased despite worsened
performance;

Provide a repeatable and consistent method for determining the Interconnection
Resource Contingency Criteria (now referred to as the “Resource Loss Protection
Criteria” or “RLPC”) for all Interconnections; the RLPC reflects the
Interconnection design resource loss which is used to determine the IFRO; and

Clarify language related to Frequency Response Reserve Sharing Groups and the
timeline for Frequency Response and Frequency Bias Setting activities.

To allow NERC to make timely process improvements in the future as new lessons are

learned, NERC has removed some procedural detail from Attachment A and included it in the

Procedure. The FRS Form 1 has also been revised to support the new data required by the proposed

standard and revised Procedure.

Collectively, these revisions will enhance the effectiveness of the BAL-003 Reliability

Standard and thereby advance the reliability of the Bulk Power System. NERC respectfully

requests that the Commission approve proposed Reliability Standard BAL-003-2 and the

associated implementation plan as just, reasonable, not unduly discriminatory or preferential, and

in the public interest.



1. NOTICES AND COMMUNICATIONS

Notices and communications with respect to this filing may be addressed to the following:®

Lauren Perotti* Howard Gugel*
Senior Counsel Vice President and Director of Engineering
Candice Castaneda* and Standards
Counsel North American Electric Reliability
North American Electric Reliability Corporation

Corporation 3353 Peachtree Road, N.E.
1325 G Street, N.W., Suite 600 Suite 600, North Tower
Washington, D.C. 20005 Atlanta, GA 30326
(202) 400-3000 (404) 446-2560
(202) 644-8099 — facsimile (404) 446-2595 — facsimile
lauren.perotti@nerc.net howard.gugel@nerc.net

candice.castaneda@nerc.net

I11.  BACKGROUND

A. Regulatory Framework

By enacting the Energy Policy Act of 2005,° Congress entrusted the Commission with the
duties of approving and enforcing rules to ensure the reliability of the Bulk Power System, and
with the duties of certifying an Electric Reliability Organization (“ERO”) that would be charged
with developing and enforcing mandatory Reliability Standards, subject to Commission approval.
Section 215(b)(1) of the FPA states that all users, owners, and operators of the Bulk Power System
in the United States will be subject to Commission-approved Reliability Standards.'® Section
215(d)(5) of the FPA authorizes the Commission to order the ERO to submit a new or modified
Reliability Standard.!! Section 39.5(a) of the Commission’s regulations requires the ERO to file

with the Commission for its approval each new Reliability Standard that the ERO proposes should

8 Persons to be included on the Commission’s service list are identified by an asterisk. NERC respectfully
requests a waiver of Rule 203 of the Commission’s regulations, 18 C.F.R. § 385.203, to allow the inclusion of more
than two persons on the service list in this proceeding.

9 16 U.S.C. § 824o.
10 Id. § 8240(b)(1).
1 1d. § 8240(d)(5).



become mandatory and enforceable in the United States, and each modification to a Reliability
Standard that the ERO proposes should be made effective. 2

The Commission is vested with the regulatory responsibility to approve Reliability
Standards that protect the reliability of the Bulk Power System and to ensure that Reliability
Standards are just, reasonable, not unduly discriminatory or preferential, and in the public interest.
Pursuant to Section 215(d)(2) of the FPA and Section 39.5(c) of the Commission’s regulations,
the Commission will give due weight to the technical expertise of the ERO with respect to the
content of a Reliability Standard.*®

B. NERC Reliability Standards Development Procedure

The proposed Reliability Standard was developed in an open and fair manner and in
accordance with the Commission-approved Reliability Standard development process.’* NERC
develops Reliability Standards in accordance with Section 300 (Reliability Standards
Development) of the NERC Rules of Procedure (“ROP”) and the NERC Standard Processes
Manual (“SPM”).%°

In its order certifying NERC as the ERO, the Commission found that NERC’s rules provide

for reasonable notice and opportunity for public comment, due process, openness, and a balance

12 18 C.F.R. § 39.5(a).
13 16 U.S.C. § 8240(d)(2); 18 C.F.R. 8 39.5(c)(1).
14 See Order No. 672 at P 334 (“Further, in considering whether a proposed Reliability Standard meets the legal

standard of review, we will entertain comments about whether the ERO implemented its Commission-approved
Reliability Standard development process for the development of the particular proposed Reliability Standard in a
proper manner, especially whether the process was open and fair. However, we caution that we will not be sympathetic
to arguments by interested parties that choose, for whatever reason, not to participate in the ERO’s Reliability Standard
development process if it is conducted in good faith in accordance with the procedures approved by the
Commission.”).

15 The NERC Rules of Procedure are available at https://www.nerc.com/AboutNERC/Pages/Rules-of-
Procedure.aspx. The NERC Standard Processes Manual is available at
https://www.nerc.com/comm/SC/Documents/Appendix_3A_StandardsProcessesManual.pdf.



of interests in developing Reliability Standards,'® and thus satisfy the criteria for approving
Reliability Standards.!” NERC’s standard development process is accredited by the American
National Standards Institute and is open to any person or entity with a legitimate interest in the
reliability of the Bulk Power System. Stakeholders must approve, and the NERC Board of Trustees
must adopt, a Reliability Standard before NERC submits the Reliability Standard to the
Commission for approval.

C. Procedural History

1. History of the BAL-003 Reliability Standard

In Order No. 693, issued on March 16, 2007, the Commission approved the NERC
Resource and Demand Balancing Reliability Standards, including Reliability Standard BAL-003-
0. In this Order, the Commission directed NERC to develop modifications that would, among other
things, “define[] the necessary amount of Frequency Response needed for Reliable Operation for
each balancing authority with methods of obtaining and measuring that the frequency response is
achieved.”18

In response to this directive, NERC developed Reliability Standard BAL-003-1, which was
approved by the Commission in Order No. 794 issued January 16, 2014.%° In approving the
standard, the Commission found that it “addresses an existing gap in reliability and the
Commission’s directives set forth in Order No. 693.”2° The Commission directed NERC to

“submit two reports, and to continue its ongoing analysis of certain aspects of BAL-003-1 to

16 Order No. 672 at P 268.

o Id. at PP 268, 270.

18 See Mandatory Reliability Standards for the Bulk-Power System, Order No. 693, 118 FERC 1 61,218 at P
375, order on reh’g, Order No. 693-A, 120 FERC 1 61,053 (2007).

1 Frequency Response and Frequency Bias Setting Reliability Standard, Order No. 794, 146 FERC 1 61,024
(2014) (“Order No. 794™).

2 Id. atP 1.



address concerns regarding specific provisions of the Reliability Standard and to determine the
effectiveness of Reliability Standard BAL-003-1 in providing an adequate amount of frequency
response.”?! The Commission stated that, depending on the results and recommendations of the
reports, further refinements to the standard may be warranted.?? Additionally, the Commission
directed NERC to revise the Violation Risk Factor and Violation Severity Levels for Requirement
R1.%

On August 29, 2014, NERC submitted for Commission approval the directed VRF and
VSL revisions for Requirement R1 of Reliability Standard BAL-003-1.2* The Commission
approved the revisions on November 26, 2014.2 The Commission approved errata version
Reliability Standard BAL-003-1.1 on November 13, 2015.%

2. Order No. 794 Informational Filings

As noted in the preceding section, in Order No. 794 the Commission directed NERC to
submit two reports. On June 30, 2017, NERC submitted the first of the reports directed by Order
No. 794, addressing the results and recommendations of a light-load case study of the Eastern
Interconnection.?” On June 29, 2018, NERC submitted the second of the reports directed by Order

No. 794, addressing: (1) an evaluation of the use of the linear regression methodology to calculate

2 Id. at P 3 (internal citation omitted).

2 Id. atP 3.

2z Id. at PP 90, 95.

2 Revisions to the Violation Risk Factors and Violation Severity Levels to Certain Reliability Standards,
Docket Nos. RM12-1-000, RM13-9-000, RM13-11-000, and RM13-16-000 (Aug. 29, 2014).

% Revisions to the Violation Risk Factors and Violation Severity Levels to Certain Reliability Standards,
Docket Nos. RM12-1-000, RM13-9-000, RM13-11-000, and RM13-16-000 (Nov. 26, 2014) (delegated letter order).
% N. Am. Elec. Reliability Corp., Docket No. RD15-6-000 (Nov. 13, 2015) (delegated letter order).

27 Order No. 794 at P 3; Informational Filing of the North American Electric Reliability Corporation Regarding

the Light-Load Case Study of the Eastern Interconnection, Docket No. RM13-11-000 (filed June 30, 2017).



frequency response; and (2) the availability of resources for applicable entities to meet the
Frequency Response Obligation.?®
3. Frequency Response Annual Analysis

Each year, NERC files with the Commission on an informational basis its annual report for
the administration and support of Reliability Standard BAL-003-1.1 titled the Frequency Response
Annual Analysis (“FRAA”).?° The FRAA contains the annual analysis, calculation, and
recommendations for the IFRO for each of the four electrical interconnections of North America
for the coming operational year (December through November).

4. Procedure for ERO Support of Frequency Response and Frequency Bias
Setting Standard

The revised Procedure, attached to this filing as Exhibit E, represents the first revision to
this document since its initial submission to the Commission as part of NERC’s petition for
approval of proposed Reliability Standard BAL-003-1.3° NERC must file with the Commission on
an informational basis any revisions to the Procedure in accordance with the revision process set

forth in that document.!

8 Order No. 794 at P 3; Informational Filing of the North American Electric Reliability Corporation, Docket
No. RM13-11-000 (Jun. 29, 2018).
23 The 2012 Frequency Response Initiative Report was included as Exhibit F to NERC’s March 29, 2013

petition for approval of BAL-003-1. Reports for subsequent years were submitted to the Commission in Docket No.
RM13-11-000 as follows: (i) 2014 FRAA, submitted March 20, 2015; (ii) 2015 FRAA, submitted December 16, 2015;
(iii) 2016 FRAA, submitted October 21, 2016; (iv) 2017 FRAA, submitted November 29, 2017, (v) 2018 FRAA,
submitted November 29, 2018; and (vi) 2019 FRAA, submitted November 21, 2019.

% See Petition of NERC for Approval of Proposed Reliability Standard BAL-003-1 — Frequency Response and
Frequency Bias Setting, Docket No. RM13-11-000 (Mar. 29, 2013) at Exhibit C.

s See Exhibit E (revised Procedure) at iv (describing the revision process for the Procedure, which provides
that any changes must be accompanied by a technical justification, must be posted for a 45-day formal comment
period, must be discussed in a public meeting, and must be submitted to the NERC Board of Trustees for adoption;
additionally, any changes shall be filed with the Commission for informational purposes).



D. Development of the Proposed Reliability Standard

This section provides an overview of the procedural history of proposed Reliability

Standard BAL-003-2.
1. 2016 FRAA Report

In the course of preparing the 2016 FRAA, NERC identified what it called
“inconsistencies” in IFRO calculations under Reliability Standard BAL-003-1.1. Due to these
issues, NERC recommended maintaining the 2016 IFRO values for operating year 2017.32 NERC
also recommended that the NERC Resources Subcommittee “develop a Standard Authorization
Request (SAR) to revise the IFRO calculation in BAL-003-1 due to inconsistencies identified in
the 2016 [FRAA] such as the IFRO values with respect to Point C and varying Value B, the Eastern
Interconnection Resource Contingency Protection Criteria, event selection criteria, and evaluation
of tp.”33

Additionally, Recommendations 3 and 4 of the report recommended as follows:

3. The Resource Contingency Protection Criteria for each
interconnection should be revised to help ensure sufficient
primary frequency response is maintained. The Eastern
Interconnection uses the “largest resource event in [the] last
10 years”, which is the 4 August 2007 event. The Standard
Authorization Request (SAR) should revisit this issue for
modifications to [the] BAL-003-1 standard, and the
Resources Subcommittee should recommend how the events
are selected for each interconnection.

4, Many events, particularly in the Eastern Interconnection due
to its large synchronous inertia, tend to have a frequency
nadir point that exceeds the to+12 seconds specified in BAL-
003-1. Therefore, some events are characterized with a Point
C value that is only partially down the arresting period of the
event and does not accurately reflect the actual nadir. BAL-
003-1 should be modified to allow for accurate
representation of the Point C nadir value if exceeding to+12

a2 2016 FRAA at v.
33 Id. at v, Recommendation 2.

10



seconds. The actual event nadir can occur at any time,
including beyond the time period used for calculating Value
B (to+20 through to+52 seconds), and may be the value
known as Point C* which typically occurs from 72 to 95
seconds after to.%*

The 2016 FRAA was filed with FERC on October 21, 2016.%° Subsequent year FRAA
reports continued to identify these issues and recommended that they be addressed, while
maintaining 2016 IFRO values in the meantime.

2. Procedural History of Project 2017-01 Modifications to BAL-003-1.1

As recommended by the 2016 FRAA Report, the NERC Operating Committee Resources
Subcommittee developed a Standard Authorization Request to develop modifications to Reliability
Standard BAL-003-1.1. The Standard Authorization Request was posted from June 19, 2017
through July 18, 2017. A second Standard Authorization Request was submitted by Northwest
Power Pool recommending that the project add a second phase to address additional issues. The
second request was posted for comment from November 2, 2017 through December 1, 2017.

The project was thereafter broken out into two phases. The purpose of the first phase was
to address the recommendations of the 2016 FRAA report to address IFRO calculation issues,
primarily though targeted revisions to BAL-003-1.1 Attachment A and the supporting documents.
The purpose of the second phase is to address broader potential revisions to BAL-003
requirements, including consideration of the IFRO method in its entirety and revisions to the
applicable entities.

Following one informal comment period and one formal 45-day comment period and
ballot, the final draft of proposed Reliability Standard BAL-003-2 was approved by the ballot pool

on October 24, 2019. The proposed standard received 100 percent weighted segment approval with

34 Id. at v, Recommendations 3-4 (internal citation omitted).
% See supra n. 29.

11



92.96 percent quorum. Revisions to the Procedure for ERO Support of Frequency Response and
Frequency Bias Setting Standard and FRS Form 1 were posted alongside the draft BAL-003-2
standard. The revised Procedure was discussed in two public meetings and was presented to the
Operating Committee for informational purposes on March 5, 2019.%¢ On November 5, 2019, the
NERC Board of Trustees adopted proposed Reliability Standard BAL-003-2 and the revised
Procedure, thus officially concluding work under the first phase of Project 2017-01. Work under
the multi-year second phase of the project remains ongoing.

IV. JUSTIFICATION FOR APPROVAL

As discussed below and in Exhibit D, proposed Reliability Standard BAL-003-2 improves
upon currently effective Reliability Standard BAL-003-1.1 by enhancing the processes for the
calculation of IFROs to eliminate unintended counter-incentives and improving the effectiveness
of the standard, thereby advancing the reliability of the Bulk Power System. As discussed below,
no changes are proposed to the purpose, applicability, or requirements. Substantial revisions are
proposed in Attachment A, as administrative items associated with implementation of the standard
were recommended for movement from the standard itself into the Procedure. Additionally, the
supporting forms and the Procedure have been revised accordingly.

In this section, NERC provides: (a) a brief overview of the proposed standard; (b) a
description of each of the changes in the proposed standard and, where appropriate, corresponding
revisions to the Procedure; and (c) discussion of the enforceability of the proposed standard.

A. Overview of Proposed Reliability Standard BAL-003-2

The purpose of proposed Reliability Standard BAL-003-2, which remains unchanged from

currently effective Reliability Standard BAL-003-1.1, is “[t]Jo require sufficient Frequency

36 See NERC, Meeting Minutes — Operating Committee (March 5-6, 2019), Agenda Item 15 at 17,
https://www.nerc.com/comm/OC/Pages/AgendasHighlightsandMinutes.aspx.

12



Response from the Balancing Authority (BA) to maintain Interconnection Frequency within

predefined bounds by arresting frequency deviations and supporting frequency until the frequency

is restored to its scheduled value. To provide consistent methods for measuring Frequency

Response and determining the Frequency Bias Setting.” The proposed standard would continue to

apply to Balancing Authorities and Frequency Response Sharing Groups.®’

Proposed Reliability Standard BAL-003-2 consists of the following four requirements,

which remain unchanged from the currently effective version:

Requirement R1 specifies that each applicable entity shall achieve an annual
Frequency Response Measure (as calculated and reported in accordance with
Attachment A) that is equal to or more negative than its Frequency Response
Obligation to ensure that sufficient Frequency Response is provided by each
applicable entity to maintain Interconnection Frequency Response equal to or more
negative than the Interconnection Frequency Response Obligation.

Requirement R2 specifies that each Balancing Authority that is a member of a
multiple Balancing Authority Interconnection and is not receiving Overlap
Regulation Service and uses a fixed Frequency Bias Setting shall implement the
Frequency Bias Setting determined in accordance with Attachment A, as validated
by the ERO, into its Area Control Error calculation during the implementation
period specified by the ERO and shall use this Frequency Bias Setting until directed
to change by the ERO.

Requirement R3 specifies that each Balancing Authority that is a member of a
multiple Balancing Authority Interconnection and is not receiving Overlap
Regulation Service and is utilizing a variable Frequency Bias Setting shall maintain
a Frequency Bias Setting that is: (1) less than zero at all times, and (2) equal to or
more negative than its Frequency Response Obligation when Frequency varies
from 60 Hz by more than +/- 0.036 Hz.

Requirement R4 specifies that each Balancing Authority that is performing Overlap
Regulation Service shall modify its Frequency Bias Setting in its Area Control
Error calculation, in order to represent the Frequency Bias Setting for the combined
Balancing Authority Area, to be equivalent to either: (i) the sum of the Frequency
Bias Settings as shown on FRS Form 1 and FRS Form 2 for the participating
Balancing Authorities as validated by the ERO; (ii) the Frequency Bias Setting

2 A Frequency Response Sharing Group is defined in the NERC Glossary as “a group whose members consist
of two or more Balancing Authorities that collectively maintain, allocate, and supply operating resources required to
jointly meet the sum of the Frequency Response Obligations of its members.”

13



shown on FRS Form 1 and FRS Form 2 for the entirety of the participating
Balancing Authorities’ Areas.

The revisions in proposed Reliability Standard BAL-003-2 are concentrated in Attachment
A to the standard, BAL-003-2 Frequency Response and Frequency Bias Setting Standard
Supporting Document, which is referenced in Requirements R1 and R2. Revisions are also made
to the FRS Form 1 referenced in Requirement R4 and Attachment A, as well as the Procedure for
ERO Support of Frequency Response and Frequency Bias Setting Standard, referenced in
Attachment A. These revisions are discussed in detail in the following section.

B. Justification for Proposed Reliability Standard BAL-003-2

This section discusses the revisions reflected in proposed Reliability Standard BAL-003-
2, including corresponding revisions to the associated Procedure, and how these revisions improve
the effectiveness of the BAL-003 Reliability Standard. These revisions are grouped as follows: (1)
revisions to the calculation of Max Delta Frequency; (2) revisions to the methods used to determine
the Interconnection Resource Loss Protection Criteria; (3) clarifying revisions; and (4) revisions
to the Procedure to select Frequency Response Standard excursion events for analysis.

1. Calculation of Max Data Frequency

Proposed Reliability Standard BAL-003-2 streamlines Table 1 in Attachment A and
removes multiple data frequency lines that were intended to be used in the calculation of IFROs.
The purpose of these revisions is to address certain issues that were identified in the 2016 FRAA
related to the application of these values; specifically, that application of these values could have
the unintended effect of penalizing an Interconnection, by means of a higher IFRO, for improved
performance, while rewarding an Interconnection, by means of a lower IFRO, for decreased
performance. Proposed Reliability Standard BAL-003-2 addresses this issue by revising

Attachment A, Table 1 and related supporting materials by removing all frequency lines but the

14



Max Delta Frequency. The revised Procedure defines Max Delta Frequency as that defined for the
specific Interconnection in the 2017 FRAA. In the future, NERC would pursue any changes to the
process for defining the Max Delta Frequency through the open and transparent revision process
set forth in the Procedure. This would allow for more timely incorporation of necessary
adjustments, such as to incorporate recommendations that result from analysis in future FRAA
reports.

These revisions are necessary for the following reasons. As NERC observed in the 2016
FRAA, all of the calculations of the IFRO in the currently effective standard are based on avoiding
instantaneous or time-delayed tripping of the highest set point of under frequency load shedding
(“UFLS?”), either for the initial nadir (Point C), or for any lower frequency that might occur during
the frequency event. Because the ability to measure the frequency nadir at the Balancing Authority
level is limited by the Supervisory Control and Data Acquisition scan rates available to calculate
Point C, an adjustment factor (CBr) was added to capture the relationship between Value B and
Point C.

While Point C may not be captured accurately at the Balancing Authority level due to
energy management system scan rates, it is captured accurately at the Interconnection level using
FNet frequency data recorders. Balancing Authority performance for individual frequency events,
under currently effective Reliability Standard BAL-003-1.1, is based on the change in Net Actual
Interchange for that Balancing Authority from the Value A to Value B time intervals, as compared
to the change in A-B frequency, as measured by that Balancing Authority. An accurate
measurement of Point C at the Balancing Authority level is not necessary to measure Balancing

Authority performance.

15



The original intent of the CBr adjustment in the IFRO calculation was to address a scenario
where A-C was increasing (arresting period performance declining), while A-B was unchanged
(stabilizing period performance stable). Under this scenario, the increase in CBr would result in
an increase in the IFRO. However, what was observed in the 2016 FRAA® was that the CBr (and
resulting IFRO) will also increase when A-C arresting period performance is unchanged and
stabilizing period performance is improving, with A-B getting smaller. It was also observed that
if A-B increases (declining stabilizing period performance) and A-C is unchanged, then the CBr
would decrease, as would the resulting IFRO. Stated differently, an Interconnection could be
penalized for improved Frequency Response performance as measured against Value B, or,
conversely, rewarded for poor performance.

The drafting team determined that, in light of these issues, the appropriate way to address
the Max Delta Frequency calculation was to place the calculation in the Procedure, with its value
set as supported by NERC Staff analysis in the 2017 FRAA. This revision would allow for
flexibility to perform additional analysis and review in future years. The revisions in proposed
Reliability Standard BAL-003-2 and the associated Procedure thus provide a clear, but flexible,
method for establishing this aspect of the IFRO calculations going forward.

2. Method Used to Determine the Interconnection Resource Loss Protection
Criteria

The Interconnection Resource Loss Protection Criteria, or RLPC, is the Interconnection
design resource loss measured in MW. It is used to determine the IFRO. In currently effective
Reliability Standard BAL-003-1.1, this measure is referred to as the Resource Contingency
Criteria (or “RCC”). As defined in Attachment A to currently effective BAL-003-1.1, this measure

is based on the largest “N-2" event, defined as a single initiating event that leads to multiple

38 See 2016 FRAA at vii.
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electrical facilities being removed from service, identified in each Interconnection except for the
Eastern Interconnection. For the Eastern Interconnection, the RLPC is calculated by using the
largest single event in the previous ten years.

Proposed Reliability Standard BAL-003-2 improves upon the currently effective standard
as follows. Language regarding the calculation of the Resource Contingency Criteria is removed
from Attachment A to the standard; the revised Procedure sets forth a detailed and consistent
method for determining RLPCs across all Interconnections.®® This method is further described in
the associated background document, included as Exhibit G to this petition.

The revised Procedure will determine the Interconnection RLPC in accordance with a
process where Balancing Authorities will provide their two largest resource loss values and largest
resource loss due to an N-1 or N-2 Remedial Action Scheme event. Under this process, the
calculated RLPC should meet or exceed, but never fall short of, any credible N-2 resource loss
event scenario. RLPCs would be evaluated annually and would reflect changes in system
conditions based on information submitted by Balancing Authorities.

NERC notes that, compared to the currently effective standard, the largest adjustment is in
the proposed RLPC value for the Eastern Interconnection. The present RLPC for the Eastern
Interconnection of 4,500 MW was recommended in the 2012 Frequency Response Initiative
Report*® and reflected what had been the largest resource contingency event in the previous ten
years at the time of the report: an August 2007 event that involved nine generators across three

states and resulted in a loss of 4,457 MW and a frequency nadir of 59.863 Hz.

3 See Exhibit E (revised Procedure) at Chapter 3.

40 See Petition of NERC for Approval of Proposed Reliability Standard BAL-003-1 — Frequency Response and
Frequency Bias Setting, Exhibit F at 55, Docket No. RM-13-11-000 (Mar. 29, 2013).
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Since the 2012 report was issued, the largest resource loss event in the Eastern
Interconnection was a loss of 2,344 MW in April 2013. This event, however, did not represent the
largest potential N-2 event for the Eastern Interconnection, which, according to the target RLPC
value using 2018 data, is 3,209 MW. During the drafting process it was determined that using a
consistent approach for all Interconnections, one that ensures that the RLPC meets or exceeds any
credible N-2 event, would be preferable to the years-based approach for determining the Eastern
Interconnection RLPC used in the current standard.

3. Revised Target IFRO Values

Proposed Reliability Standard BAL-003-2 revises the target IFRO values for each of the
four North American Interconnections in Attachment A Table 1, based on the adjustments made
to the frequency and RLPC calculations discussed in the previous sections. These values are
appropriately labeled target values, as they remain subject to change as part of the annual review
process.

During the development process for proposed BAL-003-2, NERC staff performed an
independent analysis using dynamic simulations to validate the proposed target IFRO values for
the Eastern, Western, and ERCOT Interconnections based on the proposed RLPC calculation
formula. In performing its analysis, staff used the proposed values for RLPC, and the values from
the 2017 FRAA for the Maximum Delta Frequency and Credit for Load Resources. Please refer to
this report, attached as Exhibit F to this petition, for further information on the assumptions,
methods, and data used in the analysis, as well as a detailed description of the results of the
dynamic simulations. In conclusion, NERC staff’s study validated the proposed IFRO calculation
formula. The proposed target values for the Western and ERCOT Interconnections were

successfully validated within 5 MW/.1 Hz of the IFRO that had been established through the IFRO
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calculation formula, with resulting minimum Point C frequency nadir above the threshold for
UFLS for the respective Interconnection.*! However, under the circumstances and assumptions of
NERC staff’s dynamic simulations, the calculated target IFRO for the Eastern Interconnection (-
764 MW/.1Hz) appeared to be slightly lower than what would be required (IFRO -787 MW/.1Hz)
to avoid under frequency load shedding.*?

For the Eastern Interconnection, NERC proposes to implement the planned reduction in
target IFRO in three increments. As provided in Attachment A, if the Interconnection Frequency
Response Measure declines by more than ten percent, then NERC will halt the IFRO reduction
until the cause of the degradation is identified. This measured approach will help ensure the
planned IFRO reduction would not pose a risk to reliability when implemented. As an additional
measure of conservatism, the final target IFRO in Attachment A Table 1 has been adjusted to
reflect the IFRO value validated through NERC staff’s analysis.

It is important to note that all IFRO values contained in Attachment A Table 1 are target
values, not final values, and remain subject to change as determined through NERC’s annual
process. The IFRO values would continue to be evaluated annually based on changes in the RLPC,
with the final IFRO values for the operating year adjusted as appropriate. Additionally, no
reductions in IFROs would be implemented without first being validated through the use of
dynamic simulations.

4. Clarifications and Other Revisions
Proposed Reliability Standard BAL-003-2 Attachment A contains several revisions to

clarify the obligations of Frequency Response Sharing Groups with respect to the calculation of

4 Interconnection Frequency Response Obligation Determination and Validation: BAL-003-2 SDT Revised
RLPC and IFRO Method, Exhibit F, at iv (Executive Summary).
42 Id. at 6.

19



Frequency Response Measure performance. The Timeline for Balancing Authority Frequency
Response and Frequency Bias Setting Activities has been updated and streamlined. These changes
are shown in redline in Exhibit A.
5. Other Revisions to the Procedure and Supporting Documents

The Procedure specifies the criteria to be used by the ERO to select Frequency Response
Standard excursion events for analysis. In addition to the revisions to the Procedure discussed
above in the context of associated changes to the BAL-003 standard, the Point C frequency nadir
has been revised, from being defined as the “arrested value of frequency observed within 12
seconds following the start of the excursion,” to the “arrested value of frequency observed within
20 seconds following the start of the excursion.”*® This revision, which responds to a
recommendation from the 2016 FRAA,* will more accurately capture the true frequency nadir
during the arresting period of an event.

Additionally, supporting FRS Form 1 has been updated to include provision of resource
loss data to support the calculation of the RLPC, in accordance with the revised Procedure.

C. Enforceability of Proposed Reliability Standard BAL-003-2

Proposed Reliability Standard BAL-003-2 includes VRFs and VSLs. The VRFs assess the
impact to reliability caused by violations of a specific requirement and are one of several elements

used to determine an appropriate sanction when the associated requirement is violated. The VSLs

43 Exhibit E (revised Procedure) at Chapter 1 (Event Selection Criteria 3.a.ii) (emphasis added).
44 See 2016 FRAA at v. Recommendation 4 of the 2016 FRAA stated:

Many events, particularly in the Eastern Interconnection due to its large
synchronous inertia, tend to have a frequency nadir point that exceeds the t0 3+12
seconds specified in BAL-003-1. Therefore, some events are characterized with a
Point C value that is only partially down the arresting period of the event and does
not accurately reflect the actual nadir. BAL-003-1 should be modified to allow
for accurate representation of the Point C nadir value if exceeding t0+12 seconds.
The actual event nadir can occur at any time, including beyond the time period
used for calculating Value B (t0+20 through t0+52 seconds), and may be the value
known as Point C” which typically occurs from 72 to 95 seconds after t0.
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provide guidance on the way that NERC will enforce the requirements of the proposed Reliability
Standard. The VRFs in proposed Reliability Standard BAL-003-2 are unchanged from currently
effective Reliability Standard BAL-003-1.1. The VSLs for Requirements R2 through R4 remain
unchanged from the currently effective standard. The VSL for Requirement R1 is revised to
establish clear and progressive thresholds for the different levels of noncompliance. The VRFs and
VSLs for proposed Reliability Standard BAL-003-2 continue to comport with NERC and
Commission guidelines related to their assignment.

Proposed Reliability Standard BAL-003-2 includes measures that support each
requirement by clearly identifying what is required and how the requirement will be enforced.
These measures, which are unchanged from the currently effective Reliability Standard BAL-003-
1.1, help ensure that the requirements will be enforced in a clear, consistent, non-preferential
manner, and without prejudice to any party.

V. EFFECTIVE DATE

NERC respectfully requests that the Commission approve the proposed implementation
plan for proposed Reliability Standard BAL-003-2, included as Exhibit B. Under NERC’s
proposed implementation plan, Reliability Standard BAL-003-2 would become effective on the
first day of the first operating year that is 90 days after the effective date of regulatory approval.
NERC’s operating year begins on December 1; therefore, the standard would become effective on
that date. Currently effective Reliability Standard BAL-003-1.1 would be retired immediately prior
to the effective date of the proposed standard. The proposed implementation plan balances the
need for prompt implementation of the proposed standard while aligning its implementation with
the existing BAL-003 timelines for calculation of IFRO values for the coming operating year.

V1. CONCLUSION

For the reasons set forth above, NERC respectfully requests that the Commission approve:
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e proposed Reliability Standard BAL-003-2 and the associated elements, including
the VRFs and VSLs, included in Exhibit A;

e the proposed implementation plan, included in Exhibit B; and

e the retirement of currently-effective Reliability Standard BAL-003-1.1.

Respectfully submitted,

/s/ Lauren A. Perotti

Lauren A. Perotti

Senior Counsel

Candice Castaneda

Counsel

North American Electric Reliability
Corporation

1325 G Street, N.W., Suite 600

Washington, D.C. 20005

(202) 400-3000

lauren.perotti@nerc.net

candice.castaneda@nerc.net

Counsel for the North American Electric
Reliability Corporation

Date: December 19, 2019
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BAL-003-2 - Frequency Response and Frequency Bias Setting

A. Introduction
1. Title: Frequency Response and Frequency Bias Setting
2. Number: BAL-003-2

3. Purpose: To require sufficient Frequency Response from the Balancing Authority
(BA) to maintain Interconnection Frequency within predefined bounds by arresting
frequency deviations and supporting frequency until the frequency is restored to its
scheduled value. To provide consistent methods for measuring Frequency Response
and determining the Frequency Bias Setting.

4. Applicability:
4.1. Functional Entities:
4.1.1. Balancing Authority

4.1.1.1. Balancing Authority is the responsible entity unless the
Balancing Authority is a member of a Frequency Response
Sharing Group, in which case, the Frequency Response Sharing
Group becomes the responsible entity.

4.1.2. Frequency Response Sharing Group

5. Effective Date: See Implementation Plan for BAL-003-2.

B. Requirements and Measures

R1. Each Frequency Response Sharing Group (FRSG) or Balancing Authority that is not a
member of a FRSG shall achieve an annual Frequency Response Measure (FRM) (as
calculated and reported in accordance with Attachment A) that is equal to or more
negative than its Frequency Response Obligation (FRO) to ensure that sufficient
Frequency Response is provided by each FRSG or BA that is not a member of a FRSG
to maintain Interconnection Frequency Response equal to or more negative than the
Interconnection Frequency Response Obligation. [Risk Factor: High][Time Horizon:
Real-time Operations]

M1. Each Frequency Response Sharing Group or Balancing Authority that is not a member
of a Frequency Response Sharing Group shall have evidence such as dated data plus
documented formula in either hardcopy or electronic format that it achieved an
annual FRM (in accordance with the methods specified by the ERO in Attachment A
with data from FRS Form 1 reported to the ERO as specified in Attachment A) that is
equal to or more negative than its FRO to demonstrate compliance with Requirement
R1.

R2. Each Balancing Authority that is a member of a multiple Balancing Authority
Interconnection and is not receiving Overlap Regulation Service and uses a fixed
Frequency Bias Setting shall implement the Frequency Bias Setting determined in
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accordance with Attachment A, as validated by the ERO, into its Area Control Error
(ACE) calculation during the implementation period specified by the ERO and shall use
this Frequency Bias Setting until directed to change by the ERO. [Risk Factor:
Medium][Time Horizon: Operations Planning]

M2. The Balancing Authority that is a member of a multiple Balancing Authority
Interconnection and is not receiving Overlap Regulation Service shall have evidence
such as a dated document in hard copy or electronic format showing the ERO
validated Frequency Bias Setting was implemented into its ACE calculation within the
implementation period specified or other evidence to demonstrate compliance with
Requirement R2.

R3. Each Balancing Authority that is a member of a multiple Balancing Authority
Interconnection and is not receiving Overlap Regulation Service and is utilizing a
variable Frequency Bias Setting shall maintain a Frequency Bias Setting that is: [Risk
Factor: Medium][Time Horizon: Operations Planning]

3.1 Less than zero at all times, and

3.2 Equal to or more negative than its Frequency Response Obligation when
Frequency varies from 60 Hz by more than +/- 0.036 Hz.

M3. The Balancing Authority that is a member of a multiple Balancing Authority
Interconnection, is not receiving Overlap Regulation Service and is utilizing variable
Frequency Bias shall have evidence such as a dated report in hard copy or electronic
format showing the average clock-minute average Frequency Bias Setting was less
than zero and during periods when the clock-minute average frequency was outside
of the range 59.964 Hz to 60.036 Hz was equal to or more negative than its Frequency
Response Obligation to demonstrate compliance with Requirement R3.

R4. Each Balancing Authority that is performing Overlap Regulation Service shall modify
its Frequency Bias Setting in its ACE calculation, in order to represent the Frequency
Bias Setting for the combined Balancing Authority Area, to be equivalent to either:
[Risk Factor: Medium][Time Horizon: Operations Planning]

e The sum of the Frequency Bias Settings as shown on FRS Form 1 and FRS Form 2
for the participating Balancing Authorities as validated by the ERO, or

e The Frequency Bias Setting shown on FRS Form 1 and FRS Form 2 for the entirety
of the participating Balancing Authorities’ Areas.

M4. The Balancing Authority shall have evidence such as a dated operating log, database
or list in hard copy or electronic format showing that when it performed Overlap
Regulation Service, it modified its Frequency Bias Setting in its ACE calculation as
specified in Requirement R4 to demonstrate compliance with Requirement R4.
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C. Compliance

1. Compliance Monitoring Process

1.1.

1.2.

1.3.

Compliance Enforcement Authority: “Compliance Enforcement Authority”
means NERC or the Regional Entity, or any entity as otherwise designated by an
Applicable Governmental Authority, in their respective roles of monitoring
and/or enforcing compliance with mandatory and enforceable Reliability
Standards in their respective jurisdictions.

Evidence Retention: The following evidence retention period(s) identify the
period of time an entity is required to retain specific evidence to demonstrate
compliance. For instances where the evidence retention period specified below
is shorter than the time since the last audit, the Compliance Enforcement
Authority may ask an entity to provide other evidence to show that it was
compliant for the full-time period since the last audit.

The applicable entity shall keep data or evidence to show compliance as
identified below unless directed by its Compliance Enforcement Authority to
retain specific evidence for a longer period of time as part of an investigation.

e The Balancing Authority shall retain data or evidence to show compliance
with Requirements R1, R2, R3 and R4, Measures M1, M2, M3 and M4 for
the current year plus the previous three calendar years unless directed by its
Compliance Enforcement Authority to retain specific evidence for a longer
period of time as part of an investigation.

e The Frequency Response Sharing Group shall retain data or evidence to
show compliance with Requirement R1 and Measure M1 for the current
year plus the previous three calendar years unless directed by its
Compliance Enforcement Authority to retain specific evidence for a longer
period of time as part of an investigation.

e If a Balancing Authority or Frequency Response Sharing Group is found non-
compliant, it shall keep information related to the non-compliance until
found compliant or for the time period specified above, whichever is longer.

e The Compliance Enforcement Authority shall keep the last audit records and
all subsequent requested and submitted records.

Compliance Monitoring and Enforcement Program: As defined in the NERC
Rules of Procedure, “Compliance Monitoring and Enforcement Program” refers
to the identification of the processes that will be used to evaluate data or
information for the purpose of assessing performance or outcomes with the
associated Reliability Standard.

e For Interconnections that are also Balancing Authorities, Tie Line Bias
control and flat frequency control are equivalent and either is
acceptable.
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Violation Severity Levels

Lower VSL

Violation Severity Levels

Moderate VSL

High VSL

Severe VSL

The Balancing Authority’s, or

The Balancing Authority’s, or

The Balancing Authority’s, or

multiple Balancing Authority
Interconnection and not
receiving Overlap Regulation
Service and uses a fixed
Freguency Bias Setting failed
to implement the validated
Freguency Bias Setting value
into its ACE calculation
within the implementation
period specified but did so
within 5 calendar days from
the implementation period
specified by the ERO.

multiple Balancing Authority
Interconnection and not
receiving Overlap Regulation
Service and uses a fixed
Frequency Bias Setting
implemented the validated
Freguency Bias Setting value
into its ACE calculation in
more than 5 calendar days
but less than or equal to 15
calendar days from the
implementation period
specified by the ERO.

multiple Balancing Authority
Interconnection and not
receiving Overlap Regulation
Service and uses a fixed
Frequency Bias Setting
implemented the validated
Freqguency Bias Setting value
into its ACE calculation in
more than 15 calendar days
but less than or equal to 25
calendar days from the
implementation period
specified by the ERO.

R1. The Balancing Authority’s, or ! g g
Frequency Response Sharing Frequency Response Sharing | Frequency Response Sharing | Frequency Response Sharing
Group’s, FRM was less Group’s, FRM was less Group’s, FRM was less Group’s, FRM was less
negative than its FRO by at negative than its FRO by negative than its FRO by negative than its FRO by
most 15% or 15 MW/0.1 Hz, more than 15% but by at more than 30% but by at more than 45% or by more
whichever one is the greater most 30% or 30 MW/0.1 Hz, | most 45% or 45 MW/0.1 Hz, | than 45 MW/0.1 Hz,
deviation from its FRO. whichever is the greater whichever one is the greater | whichever is the greater

deviation from its FRO. deviation from its FRO. deviation from its FRO.

R2. The Balancing Authority in a | The Balancing Authority ina | The Balancing Authority in a | The Balancing Authority in a

multiple Balancing Authority
Interconnection and not
receiving Overlap Regulation
Service and uses a fixed
Frequency Bias Setting did
not implement the validated
Freqguency Bias Setting value
into its ACE calculation in
more than 25 calendar days
from the implementation
period specified by the ERO.
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Violation Severity Levels

Lower VSL Moderate VSL High VSL Severe VSL

R3. The Balancing Authority that | The Balancing Authority that | The Balancing Authority that | The Balancing Authority that
is a member of a multiple is a member of a multiple is a member of a multiple is a multiple Balancing
Balancing Authority Balancing Authority Balancing Authority Authority Interconnection
Interconnection and is not Interconnection and not Interconnection and not and not receiving Overlap
receiving Overlap Regulation | receiving Overlap Regulation | receiving Overlap Regulation | Regulation Service and uses
Service and uses a variable Service and uses a variable Service and uses a variable a variable Frequency Bias
Frequency Bias Setting Frequency Bias Setting Frequency Bias Setting Setting average Frequency
average Frequency Bias average Frequency Bias average Frequency Bias Bias Setting during periods
Setting during periods when | Setting during periods when | Setting during periods when | when the clock-minute
the clock-minute average the clock-minute average the clock-minute average average frequency was
frequency was outside of the | frequency was outside of the | frequency was outside of the | outside of the range 59.964
range 59.964 Hz to 60.036 range 59.964 Hz to 60.036 range 59.964 Hz to 60.036 Hz to 60.036 Hz was less
Hz was less negative than its | Hz was less negative than its | Hz was less negative than its | negative than its Frequency
Frequency Response Frequency Response Frequency Response Response obligation by more
Obligation by more than 1% | Obligation by more than 10% | Obligation by more than 20% | than 30%.
but by at most 10%. but by at most 20%. but by at most 30%.

R4. The Balancing Authority The Balancing Authority The Balancing Authority The Balancing Authority
incorrectly changed the incorrectly changed the incorrectly changed the incorrectly c_hanged_the
Frequency Bias Setting value | Frequency Bias Setting value | Frequency Bias Setting value Frequ_en_cy Bias Settmg_value
used in its ACE calculation used in its ACE calculation used in its ACE calculation used in its ACE calculation
when providing Overlap when providing Overlap when providing Overlap when prowdlng_OverI?p
Regulation Services with Regulation Services with Regulation Services with Regulgtlon SerV|c_es W'th_
combined footprint setting- | combined footprint setting- | combined footprint setting- combined footprint setting-
error less than or equal to error more than 10% but less | error more than 20% but less errPr more than 30% of the
10% of the validated or than or equal to 20% of the | than or equal to 30% of the validated or calculated
calculated value. value. OR
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Violation Severity Levels

Lower VSL Moderate VSL

High VSL

Severe VSL

validated or calculated
value.

validated or calculated
value.

The Balancing Authority
failed to change the
Frequency Bias Setting value
used in its ACE calculation
when providing Overlap
Regulation Services.

D. Regional Variances
None.

E. Associated Documents

Procedure for ERO Support of Frequency Response and Frequency Bias Setting Standard

FRS Form 1
FRS Form 2

Frequency Response Standard Background Document

Page 6 of 13



https://www.nerc.com/pa/Stand/Project%20200712%20Frequency%20Response%20DL/Bal-003-1-Background_Document-Clean-2013_FILING.pdf

BAL-003-2 - Frequency Response and Frequency Bias Setting

Version History

Version

Change

Tracking

0 April 1, 2005 Effective Date New
0 August 8, 2005 Removed "Proposed" from Effective Errata
Date
0 March 16, 2007 FERC Approval — Order 693 New
Oa December 19, 2007 | Added Appendix 1 — Interpretation of Addition
R3 approved by BOT on October 23,
2007
Oa July 21, 2008 FERC Approval of Interpretation of R3 Addition
Ob February 12,2008 | Added Appendix 2 — Interpretation of Addition
R2, R2.2, R5, and R5.1 approved by BOT
on February 12, 2008
0.1b January 16, 2008 Section F: added “1.”; changed hyphen Errata
to “en dash.” Changed font style for
“Appendix 1” to Arial; updated version
number to “0.1b”
0.1b October 29, 2008 BOT approved errata changes Errata
0.1a May 13, 2009 FERC Approved errata changes — version | Errata
changed to 0.1a (Interpretation of R2,
R2.2, R5, and R5.1 not yet approved)
0.1b May 21, 2009 FERC Approved Interpretation of R2, Addition
R2.2, R5, and R5.1
1 February 7, 2013 Adopted by NERC Board of Trustees Complete
Revision under
Project 2007-12
1 January 16, 2014 FERC Order issued approving BAL-003-1.
(Order becomes effective for R2, R3, and
R4 April 1, 2015. R1 becomes effective
April 1, 2016.)
1 May 7, 2014 NERC Board of Trustees adopted
revisions to VRF and VSLs in
Requirement R1.
1 November 26, 2014 | FERC issued a letter order approved VRF
and VSL revisions to Requirement R1.
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Version Action Change

Tracking

1.1 August 25, 2015 Added numbering to Introduction Errata
section, corrected parts numbering for
R3, and adjusted font within section M4.

1.1 November 13, 2015 | FERC Letter Order approved errata to Errata
BAL-003-1.1. Docket RD15-6-000

2 November 5, 2019 | NERC Board of Trustees adopted BAL- New
003-2
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Attachment A
BAL-003-2 Frequency Response and Frequency Bias Setting Standard

Supporting Document

Interconnection Frequency Response Obligation

The ERO, in consultation with regional representatives, has established a target reliability
criterion for each Interconnection called the Interconnection Frequency Response Obligation
(IFRO). Preliminary values are provided below. Certain values are assessed annually according
to the methodology which is detailed in the Procedure for ERO Support of Frequency Response
and Frequency Bias Setting Standard.

Interconnection Eastern Western ERCOT HQ Units
Max. Delta Frequency (MDF) 0.420 0.280 0.405 0.947
Resource Loss Protection
Criteria (RLPC)* 3,209 2,850 2,750 2,000 MW
Credit for Load Resources (CLR) 1,209 MW
Current IFRO (QY 2018) -1,015 -858 -381 -179 MW/0.1 Hz
First-Step target IFRO?* -915 -1018 -380 -211 MW/0.1 Hz
Second-Step target IFROY 2 -815

-787
Final target IFROY 2

Table 1: Interconnection Frequency Response Obligations (base year 2017)

IFRO = (RLPC — CLR)/Max Delta Freq/10

1. These values are evaluated annually for changes in each Interconnection.

2. To reduce risk, the Eastern Interconnection IFRO will be stepped down annually from
the 2017 value of -1,015 MW/0.1 Hz in -100 MW/0.1 Hz increments. If during the
step down process, Interconnection Frequency Response Measure (FRM) declines by
more than 10 percent, the ERO will halt the reduction in IFRO until such time that a
determination can be made as to the cause of the degradation.
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Balancing Authority Frequency Response Obligation and Frequency Bias Setting

For a multiple Balancing Authority interconnection, the Interconnection FRO shown in Table 1 is
allocated based on the Balancing Authority annual load and annual generation. The FRO
allocation will be based on the following method:

Annual Geng, + Annual Loadgy

FROga = IFRO
BA Annual Geny,; + Annual Load,;

Where:

e Annual Genga is the total annual output of generating plants within the Balancing
Authority Area (BAA).

e Annual Loadga is total annual Load within the BAA.
e Annual Genn is the sum of all Annual Genga values reported in that interconnection.

e Annual Loadint is the sum of all Annual Loadga values reported in that interconnection.

Balancing Authorities that elect to form a FRSG will calculate a FRSG FRO by adding together
the individual BA FRO’s.

Balancing Authorities that elect to form a FRSG as a means to jointly meet the FRO will calculate
their FRM performance one of two ways:

e Calculate a group Nla and measure the group response to all events in the reporting
year on a single FRS Form 1, or

e Submit a joint Form 1 with the “FRSG” tab completed for the aggregate performance of
the participating Balancing Authorities.

Balancing Authorities that merge or transfer load or generation are encouraged to notify the
ERO of the change in footprint and corresponding changes in allocation such that the net
obligation to the Interconnection remains the same and so that CPS limits can be adjusted.

Each Balancing Authority reports its previous year’s FRM, Frequency Bias Setting and Frequency
Bias type (fixed or variable) to the ERO each year to allow the ERO to validate the revised
Frequency Bias Settings on FRS Form 1. In addition, each Balancing Authority will report its two
largest potential resource losses and any applicable N-2 RAS events in the form. If the ERO
posts the official list of events after the date specified in the timeline below, Balancing
Authorities will be given 30 days from the date the ERO posts the official list of events to submit
their FRS Form 1.

Once the ERO reviews the data submitted in FRS Form 1 and FRS Form 2 for all Balancing
Authorities, the ERO will use FRS Form 1 data to post the following information for each
Balancing Authority for the upcoming year:

e Frequency Bias Setting
e Frequency Response Obligation (FRO)
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Once the data listed above is fully posted, the ERO will announce the three-day implementation
period for changing the Frequency Bias Setting if it differs from that shown in the timeline
below.

A Balancing Authority using a fixed Frequency Bias Setting sets its Frequency Bias Setting to the
greater of (in absolute value):

e Any number the Balancing Authority chooses between 100 percent and 125 percent of
its Frequency Response Measure as calculated on FRS Form 1

e Interconnection Minimum as determined by the ERO

For purposes of calculating the minimum Frequency Bias Setting, a Balancing Authority
participating in a FRSG will need to calculate its stand-alone FRM using FRS Form 1 and FRS
Form 2 to determine its minimum Frequency Bias Setting.

A Balancing Authority providing Overlap Regulation will report the historic peak demand and
generation of its combined Balancing Authorities’ areas on FRS Form 1 as described in
Requirement R4.

Frequency Response Measure

The Balancing Authority will calculate its FRM from Single Event Frequency Response Data
(SEFRD), defined as: “the data from an individual event in a Balancing Authority area that is
used to calculate its Frequency Response, expressed in MW/0.1Hz” as calculated on FRS Form 2
for each event shown on FRS Form 1. The events in FRS Form 1 are selected by the ERO using
the Procedure for ERO Support of Frequency Response and Frequency Bias Setting Standard.
The SEFRD for a typical Balancing Authority in an Interconnection with more than one Balancing
Authority is the change in its Net Actual Interchange on its tie lines with adjacent Balancing
Authorities divided by the change in Interconnection frequency. Some Balancing Authorities
may choose to apply corrections to their Net Actual Interchange (NA;) values to account for
factors such as nonconforming loads. FRS Form 1 and 2 shows the types of adjustments that
are allowed. Note that with the exception of the Contingent BA column, any adjustments made
must be made for all events in an evaluation year.!

The ERO will use a standardized sampling interval of approximately 16 seconds before the
event, up to the time of the event for the pre-event NA,, and frequency (A values), and
approximately 20 to 52 seconds after the event for the post-event NA; (B values) in the
computation of SEFRD values, dependent on the data scan rate of the Balancing Authority’s
Energy Management System (EMS).

All events listed on FRS Form 1 need to be included in the annual submission of FRS Forms 1
and 2. The only time a Balancing Authority should exclude an event is if its tie-line data or its
Frequency data is corrupt, or its EMS was unavailable. FRS Form 2 has instructions on how to

1 As an example, if an entity has non-conforming loads and makes an adjustment for one event, all events must show the non-
conforming load, even if the non-conforming load does not impact the calculation. This ensures that the reports are not
utilizing the adjustments only when they are favorable to the BA.
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correct the BA’s data if the given event is internal to the BA or if other authorized adjustments
are used.

Assuming data entry is correct, FRS Form 1 will automatically calculate the Balancing
Authority’s FRM for the past 12 months as the median of the SEFRD values. A Balancing
Authority electing to report as an FRSG or a provider of Overlap Regulation Service will provide
an FRS Form 1 for the aggregate of its participants.

To allow Balancing Authorities to plan its operations, events with a “Point C” that cause the
Interconnection Frequency to be lower than that shown in Table 1 above (for example, an
event in the Eastern Interconnection that causes the Interconnection Frequency to go to 59.4
Hz) or higher than an equal change in frequency going above 60 Hz may be included in the list
of events for that Interconnection. However, the calculation of the Balancing Authority
response to such an event will be adjusted to show a frequency change only to the Target
Minimum Frequency shown in Table 1 above (in the previous example this adjustment would
cause Frequency to be shown as 59.5 Hz rather than 59.4 HZ) or a high frequency amount of an
equal quantity. Should such an event happen, the ERO will provide additional guidance.

Balancing Authorities that elect to form a FRSG as a means to jointly meet the FRO will calculate
their FRM performance one of two ways:

e Calculate a group Nla and measure the group response to all events in the reporting
year on a single FRS Form 1, or

e Jointly submit the individual Balancing Authority’s Form 1s, with a summary
spreadsheet that contains the sum of each participant’s individual event performance.

Timeline for Balancing Authority Frequency Response and Frequency Bias Setting Activities

Described below is the timeline for the exchange of information between the ERO and
Balancing Authorities to:

e Facilitate the assignment of Balancing Authority FRO
e Calculate Balancing Authority FRM
e Determine Balancing Authority Frequency Bias Settings
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Target Business Activity

Date

March 1 FRS Form 1 is posted by the ERO* with all selected events for the
operating year for BA usage.

April 1 BAs and FRSGs complete their frequency response forms for all four
quarters, including the BAs’ FBS calculations, returning the results to
the ERO.

May 1 The ERO validates FBS values, computes the sum of all FBS values for
each Interconnection.

May 15 The BAs not required to file FERC Form 714 receive a request to provide
load and generation data as described in the Procedure for ERO Support
of Frequency Response and Frequency Bias Setting Standard**
to support FRO assignments and determining minimum FBS for the
upcoming year. Data to be provided by July 15.

June 1 The BA implements any changes to their FBS.

November 1 The ERO assigns FRO values and Minimum FBS for the upcoming year to
the BAs.

* |f 4% quarter posting of FRS Form 1s is delayed, the ERO may adjust the other timelines in this
table by a similar amount.

** Procedure for ERO Support of Frequency Response and Frequency Bias Setting Standard
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BAL-003-2 - Frequency Response and Frequency Bias Setting

A. Introduction
1. Title: Frequency Response and Frequency Bias Setting
2. Number: BAL-003-+12

3. Purpose: To require sufficient Frequency Response from the Balancing Authority (BA)
to maintain Interconnection Frequency within predefined bounds by arresting frequency
deviations and supporting frequency until the frequency is restored to its scheduled
value. To provide consistent methods for measuring Frequency Response and
determining the Frequency Bias Setting.

4. Applicability:
4.1. Functional Entities

4.1.1. Balancing Authority

4.1.1.1.Fhe-Balancing Authority is the responsible entity unless the
Balancing Authority is a member of a Frequency Response
Sharing Group, in which case, the Frequency Response
Sharing Group becomes the responsible entity.

4.1.2. Frequency Response Sharing Group
5. Effective Date: See Implementation Plan for BAL-003-2.

B. Requirements

R1. Each Frequency Response Sharing Group (FRSG) or Balancing Authority that is not a
member of a FRSG shall achieve an annual Frequency Response Measure (FRM) (as
calculated and reported in accordance with Attachment A) that is equal to or more
negative than its Frequency Response Obligation (FRO) to ensure that sufficient
Frequency Response is provided by each FRSG or BA that is not a member of a FRSG
to maintain Interconnection Frequency Response equal to or more negative than the
Interconnection Frequency Response Obligation. [Risk Factor: High][Time Horizon:
Real-time Operations]
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R2. Each Balancing Authority that is a member of a multiple Balancing Authority
Interconnection and is not receiving Overlap Regulation Service and uses a fixed
Frequency Bias Setting shall implement the Frequency Bias Setting determined in
accordance with Attachment A, as validated by the ERO, into its Area Control Error
(ACE) calculation during the implementation period specified by the ERO and shall
use this Frequency Bias Setting until directed to change by the ERO. [Risk Factor:
Medium ][Time Horizon: Operations Planning]

R3. Each Balancing Authority that is a member of a multiple Balancing Authority
Interconnection and is not receiving Overlap Regulation Service and is utilizing a
variable Frequency Bias Setting shall maintain a Frequency Bias Setting that is: [Risk
Factor: Medium ][Time Horizon: Operations Planning]

3.1 Less than zero at all times, and

3.2 Equal to or more negative than its Frequency Response Obligation when
Frequency varies from 60 Hz by more than +/- 0.036 Hz.

R4. Each Balancing Authority that is performing Overlap Regulation Service shall modify
its Frequency Bias Setting in its ACE calculation, in order to represent the Frequency
Bias Setting for the combined Balancing Authority Area, to be equivalent to either:
[Risk Factor: Medium ][Time Horizon: Operations Planning]

¢ The sum of the Frequency Bias Settings as shown on FRS Form 1 and FRS Form 2
for the participating Balancing Authorities as validated by the ERO, or

e The Frequency Bias Setting shown on FRS Form 1 and FRS Form 2 for the entirety
of the participating Balancing Authorities” Areas.

Measures

M1. Each Frequency Response Sharing Group or Balancing Authority that is not a member
of a Frequency Response Sharing Group shall have evidence such as dated data plus
documented formula in either hardcopy or electronic format that it achieved an annual
FRM (in accordance with the methods specified by the ERO in Attachment A with data
from FRS Form 1 reported to the ERO as specified in Attachment A) that is equal to or
more negative than its FRO to demonstrate compliance with Requirement R1.

M2. The Balancing Authority that is a member of a multiple Balancing Authority
Interconnection and is not receiving Overlap Regulation Service shall have evidence
such as a dated document in hard copy or electronic format showing the ERO validated
Frequency Bias Setting was implemented into its ACE calculation within the
implementation period specified or other evidence to demonstrate compliance with
Requirement R2.

M3. The Balancing Authority that is a member of a multiple Balancing Authority
Interconnection, is not receiving Overlap Regulation Service and is utilizing variable
Frequency Bias shall have evidence such as a dated report in hard copy or electronic
format showing the average clock-minute average Frequency Bias Setting was less
than zero and during periods when the clock-minute average frequency was outside of
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M4,

the range 59.964 Hz to 60.036 Hz was equal to or more negative than its Frequency
Response Obligation to demonstrate compliance with Requirement R3.

The Balancing Authority shall have evidence such as a dated operating log, database or
list in hard copy or electronic format showing that when it performed Overlap
Regulation Service, it modified its Frequency Bias Setting in its ACE calculation as
specified in Requirement R4 to demonstrate compliance with Requirement R4.

C. Compliance

1

Compliance Monitoring Process

1.1. Compliance Enforcement Authority: “Compliance Enforcement Authority”

means NERC or the Regional Entity, or any entity as otherwise designated by

an Applicable Governmental Authority, in their respective roles of monitoring

and/or enforcing compliance with mandatory and enforceable Reliability

Standards in their respective jurisdictions.

1.2. Evidence Retention: The following evidence retention period(s) identify the

period of time an entity is required to retain specific evidence to demonstrate

compliance. For instances where the evidence retention period specified below

is shorter than the time since the last audit, the Compliance Enforcement

Authority may ask an entity to provide other evidence to show that it was

compliant for the full-time period since the last audit.

The applicable entity shall keep data or evidence to show compliance as identified

below unless directed by its Compliance Enforcement Authority to retain specific

evidence for a longer period of time as part of an investigation.

The Balancing Authority shall retain data or evidence to show

compliance with Requirements R1, R2, R3 and R4, Measures M1, M2,
M3 and M4 for the current year plus the previous three calendar years
unless directed by its Compliance Enforcement Authority to retain
specific evidence for a longer period of time as part of an investigation.
The Frequency Response Sharing Group shall retain data or evidence to

show compliance with Requirement R1 and Measure M1 for the current
year plus the previous three calendar years unless directed by its
Compliance Enforcement Authority to retain specific evidence for a
longer period of time as part of an investigation.

If a Balancing Authority or Frequency Response Sharing Group is found

non-compliant, it shall keep information related to the non-compliance
until found compliant or for the time period specified above, whichever

is longer.
The Compliance Enforcement Authority shall keep the last audit records

and all subsequent requested and submitted records.

1.3. Compliance Monitoring and Enforcement Program: As defined in the

NERC Rules of Procedure, “Compliance Monitoring and Enforcement

Program” refers to the identification of the processes that will be used to
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evaluate data or information for the purpose of assessing performance or
outcomes with the associated Reliability Standard.
e For Interconnections that are also Balancing Authorities, Tie Line Bias
control and flat frequency control are equivalent and either is acceptable.
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2.0 Violation Severity Levels

The Balancing
Authority’s, or
Frequency Response
Sharing Group’s,
FRM was less
negative than its
FRO by-morethan
1% but-by at most
30% or 15 MW/0.1
Hz, whichever one
is the greater
deviation from its
FRO

The Balancing
Authority’s, or
Frequency Response
Sharing Group’s,
FRM was less
negative than its
FRO by more than
30% or-by-more
than £5-30 MW/0.1
Hz, whichever is the
greater deviation
from its FRO

High VSL

The Balancing
Authority’s, or
Frequency Response
Sharing Group’s,
FRM was less
negative than its
FRO by more than
130% but by at most
3045% but by at
most 45% or 15-45
MW/0.1 Hz,
whichever one is the
greater deviation

Severe VSL

The Balancing
Authority’s, or
Frequency Response
Sharing Group’s,
FRM was less
negative than its
FRO by more than
3045% or by more
than £5-45 MW/0.1
Hz, whichever is the
greater deviation
from its FRO

from its FRO

R2 The Balancing The Balancing The Balancing The Balancing
Authority ina Authority ina Authority ina Authority in a
multiple Balancing | multiple Balancing | multiple Balancing | multiple Balancing
Authority Authority Authority Authority
Interconnection and | Interconnection and | Interconnection and | Interconnection and
not receiving not receiving not receiving not receiving
Overlap Regulation | Overlap Regulation | Overlap Regulation | Overlap Regulation
Service and uses a Service and uses a Service and uses a Service and uses a
fixed Frequency fixed Frequency fixed Frequency fixed Frequency
Bias Setting failed to | Bias Setting Bias Setting Bias Setting did not
implement the implemented the implemented the implement the
validated Frequency | validated Frequency | validated Frequency | validated Frequency
Bias Setting value Bias Setting value Bias Setting value Bias Setting value
into its ACE into its ACE into its ACE into its ACE
calculation within calculation in more | calculation in more | calculation in more
the implementation | than 5 calendar days | than 15 calendar than 25 calendar
period specified but | but less than or days but less than or | days from the
did so within 5 equal to 15 calendar | equal to 25 calendar | implementation
calendar days from | days from the days from the period specified by
the implementation | implementation implementation the ERO.
period specified by | period specified by | period specified by
the ERO. the ERO. the ERO.

R3 | The Balancing The Balancing The Balancing The Balancing

Authority that is a
member of a
multiple Balancing

Authority that is a
member of a
multiple Balancing

Authority that is a
member of a
multiple Balancing

Authority that is a
multiple Balancing
Authority
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Pesperseand-Freguensy-BlasSelting

Authority
Interconnection and
is not receiving
Overlap Regulation
Service and uses a
variable Frequency
Bias Setting average
Frequency Bias
Setting during
periods when the
clock-minute
average frequency
was outside of the
range 59.964 Hz to
60.036 Hz was less
negative than its
Frequency Response
Obligation by more

Authority
Interconnection and
not receiving
Overlap Regulation
Service and uses a
variable Frequency
Bias Setting average
Frequency Bias
Setting during
periods when the
clock-minute
average frequency
was outside of the
range 59.964 Hz to
60.036 Hz was less
negative than its
Frequency Response
Obligation by more

Authority
Interconnection and
not receiving
Overlap Regulation
Service and uses a
variable Frequency
Bias Setting average
Frequency Bias
Setting during
periods when the
clock-minute
average frequency
was outside of the
range 59.964 Hz to
60.036 Hz was less
negative than its
Frequency Response
Obligation by more

Interconnection and
not receiving
Overlap Regulation
Service and uses a
variable Frequency
Bias Setting average
Frequency Bias
Setting during
periods when the
clock-minute
average frequency
was outside of the
range 59.964 Hz to
60.036 Hz was less
negative than its
Frequency Response
obligation by more
than 30%..

than 1% but by at than 10% but by at | than 20% but by at
most 10%. most 20%. most 30%.

R4 The Balancing The Balancing The Balancing The Balancing
Authority Authority Authority Authority

incorrectly changed
the Frequency Bias
Setting value used in
its ACE calculation
when providing
Overlap Regulation
Services with
combined footprint
setting-error less
than or equal to 10%
of the validated or
calculated value.

incorrectly changed
the Frequency Bias
Setting value used in
its ACE calculation
when providing
Overlap Regulation
Services with
combined footprint
setting-error more
than 10% but less
than or equal to 20%
of the validated or
calculated value.

incorrectly changed
the Frequency Bias
Setting value used in
its ACE calculation
when providing
Overlap Regulation
Services with
combined footprint
setting-error more
than 20% but less
than or equal to 30%
of the validated or
calculated value.

incorrectly changed
the Frequency Bias
Setting value used in
its ACE calculation
when providing
Overlap Regulation
Services with
combined footprint
setting-error more
than 30% of the
validated or
calculated value.
OR
The Balancing
Authority failed to
change the
Frequency Bias
Setting value used in
its ACE calculation
when providing
Overlap Regulation
Services.
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D. Regional Variance
None

E. Associated Documents
Procedure for ERO Support of Frequency Response and Frequency Bias Setting Standard
FRS Form 1
FRS Form 2

Frequency Response Standard Background Document

Froauope cRosoonseShondned2oalerannd Documon:

F. Version History

Version Action Change Tracking
0 April 1, 2005 Effective Date New
0 August 8, 2005 | Removed "Proposed" from Errata
Effective Date
0 March 16, 2007 FERC Approval — Order 693 | New
Oa December 19, Added Appendix 1 — Addition
2007 Interpretation of R3 approved
by BOT on October 23, 2007
0a July 21, 2008 FERC Approval of Addition
Interpretation of R3
Ob February 12, Added Appendix 2 — Addition
2008 Interpretation of R2, R2.2, R5,

and R5.1 approved by BOT on
February 12, 2008

0.1b January 16, 2008 | Section F: added “1.”; changed | Errata
hyphen to “en dash.” Changed
font style for “Appendix 1” to
Arial; updated version number

to “0.1b”
0.1b October 29, BOT approved errata changes | Errata
2008
0.1a May 13, 2009 FERC Approved errata Errata

changes — version changed to
0.1a (Interpretation of R2,
R2.2, R5, and R5.1 not yet
approved)
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0.1b

May 21, 2009

FERC Approved Interpretation
of R2, R2.2, R5, and R5.1

Addition

February 7, 2013

Adopted by NERC Board of
Trustees

Complete Revision under
Project 2007-12

January 16, 2014

FERC Order issued approving
BAL-003-1. (Order becomes
effective for R2, R3, and R4
April 1, 2015. R1 becomes
effective April 1, 2016.)

May 7, 2014

NERC Board of Trustees
adopted revisions to VRF and
VSLs in Requirement R1.

November 26,
2014

FERC issued a letter order
approved VRF and VSL
revisions to Requirement R1.

11

August 25, 2015

Added numbering to
Introduction section, corrected
parts numbering for R3, and
adjusted font within section
M4,

Errata

11

November 13,
2015

FERC Letter Order approved
errata to BAL-003-1.1. Docket
RD15-6-000

Errata

November 5,

NERC Board of Trustees

2019

adopted BAL-003-2
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Attachment A
BAL-003-2 Frequency Response & Frequency Bias Setting Standard
Supporting Document

Interconnection Frequency Response Obligation (IFRO)

The ERO, in consultation with regional representatives, has established a target contingency
pratectionreliability criterion for each Interconnection called the Interconnection Frequency Response
Obligation (IFRO). Preliminary values are provided below. Certain values are assessed annually according

to the methodology which is detailed in the Procedure for ERO Support of Frequency Response and /{ Formatted: Font: Italic, No underline, Font color: Auto

Frequency Bias Settlng Standard. IhedefaulﬂERO#sted-mlabl&L&based-@#&%@um@e@n&ngen@y

Interconnection Eastern Western ERCOT HQ Units

Max. Delta Frequency (MDF) 0.420 0.280 0.405 0.947

Resource Loss Protection

Criteria (RLPC)! 3,209 2,850 2,750 2,000 MW

Credit for Load Resources (CLR) 1,209 MW
Current IFRO (OY 2018) -1,015 -858 -381 -179 MW/0.1 Hz
First-Step target IFRO? -915 -1018 -380 -211 MW/0.1 Hz
Second-Step target IFRO%2 -815

Final target IFRO%2 -787

Table 1: Interconnection Freguency Response Obligations (base year 2017)
IFRO = (RLPC — CLR)/Max Delta Freq/10
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1. These values are evaluated annually for changes in each Interconnection.

2. To reduce risk, the Eastern Interconnection IFRO will be stepped down annually from the
2017 value of -1,015 MW/0.1 Hz in -100 MWY/0.1 Hz increments. If during the step down
process, Interconnection Frequency Response Measure (FRM) declines by more than 10
percent, the ERO will halt the reduction in IFRO until such time that a determination can be
made as to the cause of the degradation.

lnterconnection Eastern Waestern ERCOT HQ Units
StopbreFrocnene st ) 5002 58078 50052 50072 Hz
Base Delta-Frequency(DF.) o474 0:476 0663 1472 Hz
ECapy 2:007 2:004 0042 NIA- Hz
Deolie-FRrecuene DR ) OA4E7 0472 [ER= AT Hz
€8x =000 525 1277 1552
Dele-Fregmene DR ) 8467 0-20% 0472 0042 Hz
BCuoy 0.018 B NAA N/A Hz

0:949

1700

Balancing Authority Frequency Response Obligation {FR&)-and Frequency Bias
Setting

Page 11 of 16



BAL-003-2 — Frequency Response and Frequency Bias SettingStandard-BAL-003-1-12—Fregquency
R s Bias Setti

For a multiple Balancing Authority interconnection, the Interconnection FRO Fregueney-Respense
Obligatien-shown in Table 1 is allocated based on the Balancing Authority annual load and annual
generation.- The FRO allocation will be based on the following method:

Annual Gengp + Annual Loadgy

FROgp = IFRO
BA Annual Geny,; + Annual Load ¢

Where:
e Annual Genga is the total annual “Output of Generating Plants” within the Balancing Authority
Area (BAA)-on-FERC Form- 714 column-cof Part H-Schedule 3.
e Annual Loadga is total annual Load within the BAA-er-FERCForm714column-e-of RartH—
Schedule3.
e Annual Geny is the sum of all Annual Genga values reported in that interconnection.
e Annual Loadn is the sum of all Annual Loadga values reported in that interconnection.

Balancing Authorities that elect to form a FRSG will calculate a FRSG FRO by adding together the
individual BA FRO’s.

Balancing Authorities that elect to form a FRSG as a means to jointly meet the FRO will calculate their
FRM performance one of two ways:
e (Calculate a group NIx and measure the group response to all events in the reporting year on a
single FRS Form 1, or
o JointhysSubmit a joint Form 1 with the “FRSG” tab completed for the aggregate performance of
the participating Balancing Authoritiesthe-individual BAs“Form-ds-with-a-summary-spreadsheet

Balancing Authorities that merge or that transfer load or generation are encouraged to notify the ERO of
the change in footprint and corresponding changes in allocation such that the net obligation to the
Interconnection remains the same and so that CPS limits can be adjusted.

Each Balancing Authority reports its previous year’s Fregueney-Response-Measure{FRM}, Frequency
Bias Setting and Frequency Bias type (fixed or variable) to the ERO each year to allow the ERO to validate
the revised Frequency Bias Settings on FRS Form 1.- In addition, each Balancing Authority will report its
two largest potential resource losses and any applicable N-2 RAS events in the form. If the ERO posts the
official list of events after the date specified in the timeline below, Balancing Authorities will be given 30
days from the date the ERO posts the official list of events to submit their FRS Form 1.

Once the ERO reviews the data submitted in FRS Form 1 and FRS Form 2 for all Balancing Authorities,
the ERO will use FRS Form 1 data to post the following information for each Balancing Authority for the
upcoming year:

e Frequency Bias Setting
e Frequency Response Obligation (FRO)
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Once the data listed above is fully posted, the ERO will announce the three-day implementation period
for changing the Frequency Bias Setting if it differs from that shown in the timeline below.

A Balancing Authority A-using a fixed Frequency Bias Setting sets its Frequency Bias Setting to the
greater of (in absolute value):
e Any number the BA-Balancing Authority chooses between 100%- percent and 125%- percent of
its Frequency Response Measure as calculated on FRS Form 1
e Interconnection Minimum as determined by the ERO

For purposes of calculating the minimum Frequency Bias Setting, a Balancing Authority participating in a

Freguency-Response-Sharing-GreupFRSG will need to calculate its stand-alone Freguency-Response
MeasureFRM using FRS Form 1 and FRS Form 2 to determine its minimum Frequency Bias Setting.

A Balancing Authority providing Overlap Regulation will report the historic peak demand and generation
of its combined BAs~Balancing Authorities’ areas on FRS Form 1 as described in Requirement R4.

Frequency Response Measure FRM)

The Balancing Authority will calculate its FRM from Single Event Frequency Response Data (SEFRD),
defined as: “the data from an individual event from a Balancing Authority that is used to calculate its
Frequency Response, expressed in MW/0.1Hz” as calculated on FRS Form 2 for each event shown on FRS
Form 1. The events in FRS Form 1 are selected by the ERO using the Procedure for ERO Support of
Frequency Response and Frequency Bias Setting Standard. The SEFRD for a typical Balancing Authority in
an Interconnection with more than one Balancing Authority is basically the change in its Net Actual
Interchange on its tie lines with its adjacent Balancing Authorities divided by the change in
Interconnection frequency. 4Some Balancing Authorities may choose to apply corrections to their Net
Actual Interchange (NA,) values to account for factors such as nonconforming loads. FRS Form 1 and 2
shows the types of adjustments that are allowed. Note that with the exception of the Contingent BA
column, any adjustments made must be made for all events in an evaluation year.  Asan-example-ifan

1 As an example, if an entity has hon-conforming loads and makes an adjustment for one event, all events must show the non-
conforming load, even if the non-conforming load does not impact the calculation. This ensures that the reports are not
utilizing the adjustments only when they are favorable to the BA.
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The ERO will use a standardized sampling interval of approximately 16 seconds before the event up to
the time of the event for the pre-event NA,, and frequency (A values) and approximately 20 to 52
seconds after the event for the post-event NA, (B values) in the computation of SEFRD values,
dependent on the data scan rate of the Balancing Authority’s Energy Management System (EMS).

All events listed on FRS Form 1 need to be included in the annual submission of FRS Forms 1 and 2. The
only time a Balancing Authority should exclude an event is if its tie-line data or its Frequency data is
corrupt or its EMS was unavailable. FRS Form 2 has instructions on how to correct the BA’s data if the
given event is internal to the BA or if other authorized adjustments are used.

Assuming data entry is correct, FRS Form 1 will automatically calculate the Balancing Authority’s FRM for
the past 12 months as the median of the SEFRD values. A Balancing Authority electing to report as an
FRSG or a provider of Overlap Regulation Service will provide an FRS Form 1 for the aggregate of its
participants.

To allow Balancing autherities-Authorities to plan its operations, events with a “Point C” that cause the
Interconnection Frequency to be lower than that shown in Table 1 above (for example, an event in the
Eastern Interconnection that causes the Interconnection Frequency to go to 59.4 Hz) or higher than an
equal change in frequency going above 60 Hz may be included in the list of events for that
interconnection. -However, the calculation of the BA-Balancing Authority response to such an event will
be adjusted to show a frequency change only to the Target Minimum Frequency shown in Table 1 above
(in the previous example this adjustment would cause Frequency to be shown as 59.5 Hz rather than
59.4 HZ) or a high frequency amount of an equal quantity. Should such an event happen, the ERO will
provide additional guidance.

Balancing Authorities that elect to form a FRSG as a means to jointly meet the FRO will calculate their
FRM performance one of two ways:

e Calculate a group Nla and measure the group response to all events in the reporting year on a
single FRS Form 1, or
Jointly submit the individual Balancing Authority’s Form 1s, with a summary spreadsheet that contains
the sum of each participant’s individual event performance.

Timeline for Balancing Authority Frequency Response and Frequency Bias Setting
Activities
Described below is the timeline for the exchange of information between the ERO and Balancing
Authorities {BA}-to:

e Facilitate the assignment of BA-Balancing Authority Frequeney-Respense-Obligations{FRO}

e Calculate BA-Balancing Authority Frequeney-Response-Measures{FRM}
e Determine BA-Balancing Authority Frequency Bias Settings {FBS}

Target Business Activity

Date

March 1 FRS Form 1 is posted by the ERO* with all selected events for the operating
year for BA usage.

Page 14 of 16
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April 1 BAs and FRSGs complete their frequency response forms for all four quarters,
including the BAs’ FBS calculations, returning the results to the ERO.

May 1 The ERO validates FBS values, computes the sum of all FBS values for each
Interconnection.

May 15 The BAs not required to file FERC Form 714 receive a request to provide load
and generation data as described in the Procedure for ERO Support of Frequency
Response and Frequency Bias Setting Standard**

to support FRO assignments and determining minimum FBS for the upcoming
year. Data to be provided by July 15.

June 1 The BA implements any changes to their FBS.
November 1 The ERO assigns FRO values and Minimum FBS for the upcoming year to the
BAs.

* |f 4% quarter posting of FRS Form 1s is delayed, the ERO may adjust the other timelines in this table by
a similar amount.

** Procedure for ERO Support of Frequency Response and Frequency Bias Setting Standard

Page 15 of 16
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Implementation Plan
Project 2017-01 Modifications to BAL-003-1.1
Reliability Standard BAL-003-2

Applicable Standard
e Standard BAL-003-2 — Frequency Response and Frequency Bias Setting

Requested Retirement(s)

e Standard BAL-003-1.1 — Frequency Response and Frequency Bias Setting

Applicable Entities
e Balancing Authority

0 Balancing Authority is the responsible entity unless the Balancing Authority is a
member of a Frequency Response Sharing Group, in which case, the Frequency
Response Sharing Group becomes the responsible entity.

e Frequency Response Sharing Group
Background

The BAL-003-2 Phase | portion of the project revises the BAL-003-1.1 standard and process
documents to address: (1) the inconsistencies in calculation of IFROs due to interconnection
Frequency Response performance changes of Point C and/or Value B; (2) the Eastern
Interconnection Resource Contingency Protection Criteria; (3) the frequency of nadir point
limitations (currently limited to tO to t+12); (4) clarification of language in Attachment A, i.e. related
to Frequency Response Reserve Sharing Groups (FRSG) and the timeline for Frequency Response
and Frequency Bias Setting activities; and (5) enhancements to the BAL-003-1 FRS Forms that
include the ability to collect and submit FRSG performance data. Additionally, the supporting
procedural and process steps have been removed from Attachment A and captured in the Procedure
for ERO Support of Frequency Response and Frequency Bias Setting Standard. This proposed
document would be subject to approval by the North American Electric Reliability Corporation
Operating Committee and Board of Trustees, and subject to informational filing with the Federal
Energy Regulatory Commission, to facilitate timely process improvements as future lessons are
learned.

Effective Date
BAL-003-2 — Frequency Response and Frequency Bias Setting

Where approval by an applicable governmental authority is required, the standard shall become
effective on the first operating year (which begins on December 1%) that is 90 days after the
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effective date of the applicable governmental authority’s order approving the standard, or as
otherwise provided for by the applicable governmental authority.

Where approval by an applicable governmental authority is not required, the standard shall become
effective on the first operating year (which begins on December 1) that is 90 days after the date
the standard is adopted by the NERC Board of Trustees, or as otherwise provided for in that
jurisdiction.

Retirement Date
BAL-003-1.1 — Frequency Response and Frequency Bias Setting

Reliability Standard BAL-003-1.1 shall be retired immediately prior to the effective date of BAL-003-2
in the particular jurisdiction in which the revised standard is becoming effective.

Implementation Plan
Project 2017-01 Modifications to BAL-003-1.1 | October 2019 2
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Violation Risk Factor and Violation Severity Level

Justifications
Project 2017-01 Modifications to BAL-003-1.1

This document provides the standard drafting team’s (SDT’s) justification for assignment of violation risk factors (VRFs) and violatio
levels (VSLs) for each requirement in Reliability Standard BAL-003-2. Each requirement is assigned a VRF and a VSL. These elements supp
the determination of an initial value range for the Base Penalty Amount regarding violations of requirements in FERC-approved Reliability
Standards, as defined in the Electric Reliability Organizations (ERO) Sanction Guidelines. The SDT applied the following NERC criteria and FERC
Guidelines when developing the VRFs and VSLs for the requirements. Please note, the SDT is only proposing to change the VSL for
Requirement R1. As a result, justification is only provided for the VSL for Requirement R1.

NERC Criteria for Violation Risk Factors

High Risk Requirement

A requirement that, if violated, could directly cause or contribute to Bulk Electric System (BES) instability, separation, or a cascading sequence
of failures, or could place the BES at an unacceptable risk of instability, separation, or cascading failures; or, a requirement in a planning time
frame that, if violated, could, under emergency, abnormal, or restorative conditions anticipated by the preparations, directly cause or
contribute to BES instability, separation, or a cascading sequence of failures, or could place the BES at an unacceptable risk of instability,
separation, or cascading failures, or could hinder restoration to a normal condition.

Medium Risk Requirement

A requirement that, if violated, could directly affect the electrical state or the capability of the BES, or the ability to effectively monitor and
control the BES. However, violation of a medium risk requirement is unlikely to lead to BES instability, separation, or cascading failures; or, a
requirement in a planning time frame that, if violated, could, under emergency, abnormal, or restorative conditions anticipated by the
preparations, directly and adversely affect the electrical state or capability of the BES, or the ability to effectively monitor, control, or restore
the BES. However, violation of a medium risk requirement is unlikely, under emergency, abnormal, or restoration conditions anticipated by
the preparations, to lead to BES instability, separation, or cascading failures, nor to hinder restoration to a normal condition.

RELIABILITY | RESILIENCE | SECURITY
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Lower Risk Requirement

A requirement that is administrative in nature and a requirement that, if violated, would not be expected to adversely affect the electrical
state or capability of the BES, or the ability to effectively monitor and control the BES; or, a requirement that is administrative in nature and a
requirement in a planning time frame that, if violated, would not, under the emergency, abnormal, or restorative conditions anticipated by
the preparations, be expected to adversely affect the electrical state or capability of the BES, or the ability to effectively monitor, control, or
restore the BES.

FERC Guidelines for Violation Risk Factors

Guideline (1) — Consistency with the Conclusions of the Final Blackout Report

FERC seeks to ensure that VRFs assigned to Requirements of Reliability Standards in these identified areas appropriately reflect their historical
critical impact on the reliability of the Bulk-Power System. In the VSL Order, FERC listed critical areas (from the Final Blackout Report) where
violations could severely affect the reliability of the Bulk-Power System:

e Emergency operations

e Vegetation management

e Operator personnel training

e Protection systems and their coordination

e Operating tools and backup facilities

e Reactive power and voltage control

e System modeling and data exchange

e Communication protocol and facilities

e Requirements to determine equipment ratings
e Synchronized data recorders

e Clearer criteria for operationally critical facilities

e Appropriate use of transmission loading relief.

VRF and VSL Justifications
Project 2017-01 Modifications to BAL-003-1.1 | October 2019 2
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Guideline (2) — Consistency within a Reliability Standard
FERC expects a rational connection between the sub-Requirement VRF assignments and the main Requirement VRF assignment.

Guideline (3) — Consistency among Reliability Standards
FERC expects the assignment of VRFs corresponding to Requirements that address similar reliability goals in different Reliability Standards
would be treated comparably.

Guideline (4) — Consistency with NERC’s Definition of the Violation Risk Factor Level
Guideline (4) was developed to evaluate whether the assignment of a particular VRF level conforms to NERC’s definition of that risk level.

Guideline (5) — Treatment of Requirements that Co-mingle More Than One Obligation

Where a single Requirement co-mingles a higher risk reliability objective and a lesser risk reliability objective, the VRF assignment for such
Requirements must not be watered down to reflect the lower risk level associated with the less important objective of the Reliability
Standard.

VRF and VSL Justifications
Project 2017-01 Modifications to BAL-003-1.1 | October 2019 3
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NERC Criteria for Violation Severity Levels
VSLs define the degree to which compliance with a requirement was not achieved. Each requirement must have at least one VSL. While it is
preferable to have four VSLs for each requirement, some requirements do not have multiple “degrees” of noncompliant performance and

may have only one, two, or three VSLs.

VSLs should be based on NERC’s overarching criteria shown in the table below:

Lower VSL

Moderate VSL

High VSL

Severe VSL

The performance or product
measured almost meets the full
intent of the requirement.

The performance or product
measured meets the majority of
the intent of the requirement.

The performance or product
measured does not meet the
majority of the intent of the

requirement, but does meet
some of the intent.

The performance or product
measured does not
substantively meet the intent of
the requirement.

FERC Order of Violation Severity Levels

The FERC VSL guidelines are presented below, followed by an analysis of whether the VSLs proposed for each requirement in the standard
meet the FERC Guidelines for assessing VSLs:

Guideline (1) — Violation Severity Level Assignments Should Not Have the Unintended Consequence of Lowering the Current

Level of Compliance

Compare the VSLs to any prior levels of non-compliance and avoid significant changes that may encourage a lower level of compliance than
was required when levels of non-compliance were used.

Guideline (2) — Violation Severity Level Assignments Should Ensure Uniformity and Consistency in the Determination of

Penalties

A violation of a “binary” type requirement must be a “Severe” VSL.

Do not use ambiguous terms such as “minor” and “significant” to describe noncompliant performance.

Guideline (3) — Violation Severity Level Assignment Should Be Consistent with the Corresponding Requirement
VSLs should not expand on what is required in the requirement.

VRF and VSL Justifications

Project 2017-01 Modifications to BAL-003-1.1 | October 2019
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Guideline (4) — Violation Severity Level Assignment Should Be Based on a Single Violation, Not on a Cumulative Number of
Violations

Unless otherwise stated in the requirement, each instance of non-compliance with a requirement is a separate violation. Section 4 of the
Sanction Guidelines states that assessing penalties on a per violation per day basis is the “default” for penalty calculations.

VRF Justification for BAL-003-1.1, Requirement R1
The VRF did not change from the previously FERC approved BAL-003-1.1 Reliability Standard.

VSL Justification for BAL-003-1.1, Requirement R1
This justification is provided on the following page.

VRF Justification for BAL-003-1.1, Requirement R2
The VRF did not change from the previously FERC approved BAL-003-1.1 Reliability Standard.

VSL Justification for BAL-003-1.1, Requirement R2
The VSL did not change from the previously FERC approved BAL-003-1.1 Reliability Standard.

VRF Justification for BAL-003-1.1, Requirement R3
The VRF did not change from the previously FERC approved BAL-003-1.1 Reliability Standard.

VSL Justification for BAL-003-1.1, Requirement R3
The VSL did not change from the previously FERC approved BAL-003-1.1 Reliability Standard.

VREF Justification for BAL-003-1.1, Requirement R4
The VRF did not change from the previously FERC approved BAL-003-1.1 Reliability Standard.

VSL Justification for BAL-003-1.1, Requirement R4
The VSL did not change from the previously FERC approved BAL-003-1.1 Reliability Standard.

VRF and VSL Justifications
Project 2017-01 Modifications to BAL-003-1.1 | October 2019 5
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The Balancing Authority’s (BA)s,
or Frequency Response Sharing
Group’s (FRSG)s, Frequency
Response Measure (FRM) was
less negative than its Frequency
Response Obligation (FRO) by at
most 30% or 15 MW/0.1 Hz,
whichever one is the greater
deviation from its FRO.

VSLs for BAL-003-2, Requirement R1

Moderate

The BA’s, or (FRSG)s, FRM was
less negative than its FRO by
more than 30% or 30 MW/0.1
Hz, whichever is the greater
deviation from its FRO.

High

The BA’s, or FRSGs, FRM was
less negative than its FRO by
more than 30% but by at most
45% or 45 MW/0.1 Hz,
whichever one is the greater
deviation from its FRO.

The BA’s, or FRSG’s, FRM was
less negative than its FRO by
more than 45% or by more than
45 MW/0.1 Hz, whichever is the
greater deviation from its FRO.

VRF and VSL Justifications

Project 2017-01 Modifications to BAL-003-1.1 | October 2019
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VSL Justifications for BAL-003-2, Requirement R1

FERC VSL G1 This is not applicable since there was not a requirement mandating a certain level of Frequency Response
prior to this standard.

Violation Severity Level
Assignments Should Not
Have the Unintended
Consequence of Lowering
the Current Level of
Compliance

FERC VSL G2 Proposed VSL’s are not binary. Proposed VSL language does not include ambiguous terms and ensures
uniformity and consistency in the determination of penalties based only on the amount the calculated

Violation Severity Level i i
FRM is less negative than FRO.

Assignments Should Ensure
Uniformity and Consistency
in the Determination of
Penalties

Guideline 2a: The Single
Violation Severity Level
Assignment Category for
"Binary" Requirements Is
Not Consistent

Guideline 2b: Violation
Severity Level Assignments
that Contain Ambiguous
Language

FERC VSL G3 Proposed VSL’s do not expand on what is required. The VSL’s assigned only consider results of the

Violation Severity Level calculation required. Proposed VSL’s are consistent with the requirement.

Assignment Should Be
Consistent with the
Corresponding Requirement

VRF and VSL Justifications
Project 2017-01 Modifications to BAL-003-1.1 | October 2019 7
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VSL Justifications for BAL-003-2, Requirement R1

FERC VSL G4 Proposed VSL’s are based on a single violation and not a cumulative violation methodology.

Violation Severity Level
Assignment Should Be Based
on A Single Violation, Not on
A Cumulative Number of
Violations

VRF and VSL Justifications
Project 2017-01 Modifications to BAL-003-1.1 | October 2019 8
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Order No. 672 Criteria

In Order No. 672, the Commission identified a number of criteria it will use to analyze
Reliability Standards proposed for approval to ensure they are just, reasonable, not unduly
discriminatory or preferential, and in the public interest. The discussion below identifies these
factors and explains how the proposed Reliability Standard has met or exceeded the criteria.

1. Proposed Reliability Standards must be designed to achieve a specified reliability goal
and must contain a technically sound means to achieve that goal.?

Proposed Reliability Standard BAL-003-2 provides requirements which are designed to
ensure sufficient Frequency Response from Balancing Authorities to maintain Interconnection
frequency within predefined boundaries by arresting frequency deviations and supporting
frequency until the frequency is restored to its scheduled value. The standard is intended to provide
consistent methods for determining the amount of Frequency Response needed in each

Interconnection as well as measuring Frequency Response performance.

! Rules Concerning Certification of the Electric Reliability Organization; and Procedures for the
Establishment, Approval, and Enforcement of Electric Reliability Standards, Order No. 672, 114 FERC { 61,104,
order on reh’g, Order No. 672-A, 114 FERC 1 61,328 (2006) (“Order No. 672”).

2 Order No. 672 at P 321. The proposed Reliability Standard must address a reliability concern that falls within
the requirements of section 215 of the FPA. That is, it must provide for the reliable operation of Bulk-Power System
facilities. It may not extend beyond reliable operation of such facilities or apply to other facilities. Such facilities
include all those necessary for operating an interconnected electric energy transmission network, or any portion of
that network, including control systems. The proposed Reliability Standard may apply to any design of planned
additions or modifications of such facilities that is necessary to provide for reliable operation. It may also apply to
Cybersecurity protection.

Id. at P 324. The proposed Reliability Standard must be designed to achieve a specified reliability goal and
must contain a technically sound means to achieve this goal. Although any person may propose a topic for a Reliability
Standard to the ERO, in the ERQO’s process, the specific proposed Reliability Standard should be developed initially
by persons within the electric power industry and community with a high level of technical expertise and be based on
sound technical and engineering criteria. It should be based on actual data and lessons learned from past operating
incidents, where appropriate. The process for ERO approval of a proposed Reliability Standard should be fair and
open to all interested persons.



Proposed Reliability Standard BAL-003-2 improves upon the current version of the
standard through a set of targeted revisions to Attachment A to the standard. Corresponding
revisions are also made to the supporting forms and Procedure for ERO Support of Frequency
Response and Frequency Bias Setting Standard. These revisions enhance the effectiveness of the
standard by: (i) addressing issues related to frequency performance calculations in the currently
effective standard, which could result in the Interconnection Frequency Response Obligation
(“IFRQO”) values being increased year over year despite improved performance, or being decreased
despite worsened performance; (ii) providing a repeatable and consistent method for determining
the Interconnection Resource Contingency Criteria for all Interconnections; and (iii) clarifying
language related to Frequency Response Reserve Sharing Groups and the timeline for Frequency
Response and Frequency Bias Setting activities. These revisions are technically justified and
provide a sound means of achieving the BAL-003 standard’s goals of ensuring that sufficient
Frequency Response is available to support Interconnection frequency.

2. Proposed Reliability Standards must be applicable only to users, owners and

operators of the bulk power system, and must be clear and unambiguous as to what
is required and who is required to comply.?

The proposed Reliability Standard is clear and unambiguous as to what is required and who
is required to comply, in accordance with Order No. 672. The applicability of proposed Reliability
Standard BAL-003-2 has not changed from the currently effective standard: it continues to remain

applicable to Balancing Authorities and Frequency Response Sharing Groups. The proposed

3 Id. at P 322. The proposed Reliability Standard may impose a requirement on any user, owner, or operator
of such facilities, but not on others.

Id. at P 325. The proposed Reliability Standard should be clear and unambiguous regarding what is required
and who is required to comply. Users, owners, and operators of the Bulk-Power System must know what they are
required to do to maintain reliability.



Reliability Standard clearly articulates the actions that such entities must take to comply with the

standard.

3. A proposed Reliability Standard must include clear and understandable
consequences and a range of penalties (monetary and/or non-monetary) for a
violation.*

The Violation Risk Factors (“VRFs”) and Violation Severity Levels (“VSLs”) for the
proposed Reliability Standard comport with NERC and Commission guidelines related to their
assignment. The assignment of the severity level for each VSL is consistent with the corresponding
requirement and the VSLs should ensure uniformity and consistency in the determination of
penalties. The VSLs do not use any ambiguous terminology, thereby supporting uniformity and
consistency in the determination of similar penalties for similar violations. For these reasons, the
proposed Reliability Standard includes clear and understandable consequences in accordance with
Order No. 672.

4, A proposed Reliability Standard must identify clear and objective criterion or
measure for compliance, so that it can be enforced in a consistent and non preferential
manner.®
The proposed Reliability Standard contains Measures that support each Requirement by

clearly identifying what is required and how the Requirement will be enforced. These measures

help provide clarity regarding how the Requirements will be enforced and help ensure that the

4 Id. at P 326. The possible consequences, including range of possible penalties, for violating a proposed
Reliability Standard should be clear and understandable by those who must comply.

5 Id. at P 327. There should be a clear criterion or measure of whether an entity is in compliance with a proposed
Reliability Standard. It should contain or be accompanied by an objective measure of compliance so that it can be
enforced and so that enforcement can be applied in a consistent and non-preferential manner.

3



Requirements will be enforced in a clear, consistent, and non-preferential manner and without

prejudice to any party.

5. Proposed Reliability Standards should achieve a reliability goal effectively and
efficiently — but do not necessarily have to reflect “best practices” without regard to
implementation cost or historical regional infrastructure design.®
The proposed Reliability Standard achieves its reliability goals effectively and efficiently

in accordance with Order No. 672. The proposed Reliability Standard clearly enumerates the

responsibilities of applicable entities with respect to achieving an annual Frequency Response

Measure equal to or more negative than its Frequency Response Obligation and implementing

Frequency Bias Settings.

6. Proposed Reliability Standards cannot be “lowest common denominator,” i.e., cannot
reflect a compromise that does not adequately protect Bulk-Power System reliability.
Proposed Reliability Standards can consider costs to implement for smaller entities,
but not at consequences of less than excellence in operating system reliability.’

The proposed Reliability Standard does not reflect a “lowest common denominator”
approach. To the contrary, the proposed Reliability Standard contains significant reliability

benefits for the BPS and addresses issues identified by NERC in the 2016 Frequency Response

Annual Analysis report.® The revisions would enhance the effectiveness of the proposed standard

6 Id. at P 328. The proposed Reliability Standard does not necessarily have to reflect the optimal method, or
“best practice,” for achieving its reliability goal without regard to implementation cost or historical regional
infrastructure design. It should however achieve its reliability goal effectively and efficiently.

7 Id. 672 at P 329. The proposed Reliability Standard must not simply reflect a compromise in the ERO’s
Reliability Standard development process based on the least effective North American practice — the so-called
“lowest common denominator” — if such practice does not adequately protect Bulk-Power System reliability.
Although FERC will give due weight to the technical expertise of the ERO, we will not hesitate to remand a proposed
Reliability Standard if we are convinced it is not adequate to protect reliability.

Id. 672 at P 330. A proposed Reliability Standard may take into account the size of the entity that must
comply with the Reliability Standard and the cost to those entities of implementing the proposed Reliability Standard.
However, the ERO should not propose a “lowest common denominator” Reliability Standard that would achieve less
than excellence in operating system reliability solely to protect against reasonable expenses for supporting this vital
national infrastructure. For example, a small owner or operator of the Bulk-Power System must bear the cost of
complying with each Reliability Standard that applies to it.

8 See Petition at Section 111.D.1.



and provided needed flexibility to address any future issues related to the calculation of

Interconnection Frequency Response Obligation in a timely manner.

7. Proposed Reliability Standards must be designed to apply throughout North America
to the maximum extent achievable with a single Reliability Standard while not
favoring one geographic area or regional model. It should take into account regional
variations in the organization and corporate structures of transmission owners and
operators, variations in generation fuel type and ownership patterns, and regional
variations in market design if these affect the proposed Reliability Standard.®
The proposed Reliability Standard applies consistently throughout North America and does

not favor one geographic area or regional model. The proposed standard would further this

criterion by providing a method for determining the Resource Loss Protection Criteria that is

consistent across all Interconnections.

9 Order No. 672 at P 331. A proposed Reliability Standard should be designed to apply throughout the
interconnected North American Bulk-Power System, to the maximum extent this is achievable with a single Reliability
Standard. The proposed Reliability Standard should not be based on a single geographic or regional model but should
take into account geographic variations in grid characteristics, terrain, weather, and other such factors; it should also
take into account regional variations in the organizational and corporate structures of transmission owners and
operators, variations in generation fuel type and ownership patterns, and regional variations in market design if these
affect the proposed Reliability Standard.



8. Proposed Reliability Standards should cause no undue negative effect on competition
or restriction of the grid beyond any restriction necessary for reliability.1°

Proposed Reliability Standard BAL-003-2 has no undue negative effect on competition and
does not unreasonably restrict the available transmission capacity or limit the use of the BPS in a
preferential manner. The proposed standard requires the same performance by each of the
applicable entities. The information sharing required by the proposed standard is necessary for
reliability and can be accomplished without presenting any market or competition-related
concerns.

9. The implementation time for the proposed Reliability Standard is reasonable.!?

The proposed effective date for proposed Reliability Standard BAL-003-2 is just and
reasonable and appropriately balances the urgency in the need to implement the standard while
aligning its implementation with the existing BAL-003 timelines for calculation of IFRO values
for the coming operating year. The proposed implementation plan is attached as Exhibit B to this
Petition.

10.  The Reliability Standard was developed in an open and fair manner and in
accordance with the Commission-approved Reliability Standard development
process.!?

The proposed Reliability Standard was developed in accordance with NERC’s

Commission-approved, ANSI-accredited processes for developing and approving Reliability

10 Id. at P 332. As directed by section 215 of the FPA, FERC itself will give special attention to the effect of a
proposed Reliability Standard on competition. The ERO should attempt to develop a proposed Reliability Standard
that has no undue negative effect on competition. Among other possible considerations, a proposed Reliability
Standard should not unreasonably restrict available transmission capability on the Bulk-Power System beyond any
restriction necessary for reliability and should not limit use of the Bulk-Power System in an unduly preferential
manner. It should not create an undue advantage for one competitor over another.

1 Id. at P 333. In considering whether a proposed Reliability Standard is just and reasonable, FERC will
consider also the timetable for implementation of the new requirements, including how the proposal balances any
urgency in the need to implement it against the reasonableness of the time allowed for those who must comply to
develop the necessary procedures, software, facilities, staffing or other relevant capability.

12 Id. at P 334. Further, in considering whether a proposed Reliability Standard meets the legal standard of
review, we will entertain comments about whether the ERO implemented its Commission-approved Reliability

6



Standards. Exhibit I includes a summary of the Reliability Standard development proceedings,
and details the processes followed to develop the proposed Reliability Standard. These processes
included, among other things, comment periods, pre-ballot review periods, and balloting periods.
Additionally, all meetings of the standard drafting team were properly noticed and open to the
public.

11. NERC must explain any balancing of vital public interests in the development of
proposed Reliability Standards.*?

NERC has identified no competing public interests regarding the request for approval of
this proposed Reliability Standard. No comments were received that indicated the proposed
Reliability Standard conflicts with other vital public interests.

12. Proposed Reliability Standards must consider any other appropriate factors.4
No other negative factors relevant to whether the proposed Reliability Standard is just and

reasonable were identified.

Standard development process for the development of the particular proposed Reliability Standard in a proper manner,
especially whether the process was open and fair. However, we caution that we will not be sympathetic to arguments
by interested parties that choose, for whatever reason, not to participate in the ERO’s Reliability Standard development
process if it is conducted in good faith in accordance with the procedures approved by FERC.

13 Id. at P 335. Finally, we understand that at times development of a proposed Reliability Standard may require
that a particular reliability goal must be balanced against other vital public interests, such as environmental, social and
other goals. We expect the ERO to explain any such balancing in its application for approval of a proposed Reliability
Standard.

14 Id. at P 323. In considering whether a proposed Reliability Standard is just and reasonable, we will consider
the following general factors, as well as other factors that are appropriate for the particular Reliability Standard
proposed.
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Preface

Electricity is a key component of the fabric of modern society and the Electric Reliability Organization (ERO) Enterprise
serves to strengthen that fabric. The vision for the ERO Enterprise, which is comprised of the North American Electric
Reliability Corporation (NERC) and the six Regional Entities (REs), is a highly reliable and secure North American bulk
power system (BPS). Our mission is to assure the effective and efficient reduction of risks to the reliability and security
of the grid.

Reliability | Resilience | Security
Because nearly 400 million citizens in North America are counting on us

The North American BPS is divided into six RE boundaries as shown in the map and corresponding table below. The
multicolored area denotes overlap as some load-serving entities participate in one Region while associated
Transmission Owners/Operators participate in another.

W Texas RE

MRO Midwest Reliability Organization
NPCC Northeast Power Coordinating Council
RF ReliabilityFirst

SERC SERC Reliability Corporation

Texas RE | Texas Reliability Entity

WECC Western Electricity Coordinating Council
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Introduction

This procedure (Procedure) outlines the Electric Reliability Organization (ERO) process for supporting the Frequency
Response Standard (FRS). A request for revisions may be submitted to the ERO or its designee for consideration. The
request must provide a technical justification for the suggested modification. The ERO shall publicly post the
suggested modification for a 45-day formal comment period and discuss the request in a public meeting. The ERO
will make a recommendation to the NERC Board of Trustees (BOT), which may adopt the revision request, reject it,
or adopt it with modifications. Any approved revision to this Procedure shall be filed with the Federal Energy
Regulatory Commission (FERC) for informational purposes.

BAL-003-2 sets Interconnection Frequency Response Obligation (IFRO) to preset values subject to annual review. This
procedure establishes the methods to be used for the annual review until Phase 2 of the SAR for Project 2017-01 has
been addressed. If Frequency Response Measure (FRM) for the Eastern Interconnection degrades more than 10% in
a year, the ERO will halt the reduction in IFRO until such time as a determination can be made as to the cause of the
degradation.
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Chapter 1: Event Selection Process

Event Selection Objectives
The goals of this procedure are to outline a transparent, repeatable process to annually identify a list of frequency
events to be used to calculate Frequency Response to determine:

e  Whether the Balancing Authority (BA) or Frequency Response Sharing Group (FRSG) met its Frequency
Response Obligation, and

e An appropriate fixed Frequency Bias Setting.

Event Selection Criteria

1. The ERO will use the following criteria to select FRS excursion events for analysis. The events that best fit
the criteria will be used to support the FRS. The evaluation period for performing the annual Frequency Bias
Setting and the FRM calculation is December 1 of the prior year through November 30 of the current year.

2. The ERO will identify 20 to 35 frequency excursion events in each Interconnection for calculating the
Frequency Bias Setting and the FRM. If the ERO cannot identify 20 frequency excursion events in a 12-
month evaluation period satisfying the criteria below, then similar acceptable events from the previous
year’s evaluation period will be included with the data set by the ERO for determining compliance.

3. The ERO will use three criteria to determine if an acceptable frequency excursion event for the FRM has
occurred:

a. The change in frequency as defined by the difference from the A Value to Point C and the arrested
frequency Point C exceeds the excursion threshold values specified for the Interconnection in Table 1
below.

i. The A Value is computed as an average over the period from -16 seconds to 0 seconds before the
frequency transient begins to decline.

ii. Point C is the arrested value of frequency observed within 20 seconds following the start of the
excursion.

Table 1.1: Interconnection Frequency Excursion Threshold Values

Interconnection A Value to Pt C Point C (Low) Point C (High)
East 0.04Hz < 59.96 > 60.04
West 0.07Hz <59.95 > 60.05
ERCOT 0.08Hz <59.92 > 60.08
HQ 0.30Hz <59.85 > 60.15

b. The time from the start of the rapid change in frequency until the point at which Frequency has
stabilized within a narrow range should be less than 20 seconds.

c. If any data point in the B Value average recovers to the A Value, the event will not be included.

4. Pre-disturbance frequency should be relatively steady and near 60.000 Hz for the A Value. The A Value is
computed as an average over the period from -16 seconds to 0 seconds before the frequency transient
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Chapter 1: Event Selection Process

begins to decline. For example, given the choice of the two events below, the one on the right is preferred
as the pre-disturbance frequency is stable and also closer to 60 Hz.
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Figure 1.1: Pre-disturbance Frequency

5. Excursions that include 2 or more events that do not stabilize within 20 seconds will not be considered.

6. Frequency excursion events occurring during periods when large interchange schedule ramping or load
change is happening, or within 5 minutes of the top of the hour may be excluded from consideration if
other acceptable frequency excursion events from the same quarter are available.

7. The ERO will select the largest (A Value to Point C) 2 or 3 frequency excursion events occurring each month.
If there are not 2 frequency excursion events satisfying the selection criteria in a month, then other
frequency excursion events should be picked in the following sequence:

a. From the same event quarter of the year.
b. From an adjacent month.
c. From a similar load season in the year (shoulder vs. summer/winter)

d. The largest unused event.

As noted earlier, if a total of 20 events are not available in an evaluation year, then similar acceptable events from
the next year’s evaluation period will be included with the data set by the ERO for determining Frequency Response
Obligation (FRO) compliance. The first year’s small set of data will be reported and used for Bias Setting purposes,
but compliance evaluation on the FRO will be done using a 24-month data set.

To assist Balancing Authority preparation for complying with this standard, the ERO will provide quarterly posting of
candidate frequency excursion events for the current year FRM calculation. The ERO will post the final list of
frequency excursion events used for standard compliance as specified in Attachment A of the standard. The following
is a general description of the process that the ERO will use to ensure that BAs can evaluate events during the year
in order to monitor their performance throughout the year.

NERC | Procedure for ERO Support of Frequency Response and Frequency Bias Setting Standard | Draft 3
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Chapter 1: Event Selection Process

Quarterly
The event lists will be reviewed quarterly, with the quarters defined as:

e December through February
e March through May
e June through August

e September through November

Based on criteria established in this Procedure, events will be selected to populate the FRS Form 1 for each
Interconnection. The FRS Form 1's will be posted on the NERC website, in the Resources Subcommittee (RS) area
under the title "Frequency Response Standard Resources". Updated FRS Form 1's will be posted at the end of each
quarter listed above after a review by the NERC RS and its Frequency Working Group. While the events on this list
are expected to be final, as outlined in the selection criteria, additional events may be considered, if the number of
events throughout the year do not create a list of at least 20 events. It is intended that this quarterly posting of
updates to the FRS Form 1 would allow BAs to evaluate the events throughout the year, lessening the burden when
the yearly posting is made.

Annually

The final FRS Form 1 for each Interconnection, which would contain the events from all four quarters listed above,
will be posted as specified in Attachment A. Each BA reports its previous year’s Frequency Response Measure (FRM),
Frequency Bias Setting and Frequency Bias type (fixed or variable) to the ERO as specified in Attachment A using the
final FRS Form 1. The ERO will check for errors and use the FRS Form 1 data to calculate CPS limits and FROs for the
upcoming year.

Once the data listed above is fully reviewed, the ERO may adjust the implementation specified in Attachment A for
changing the Frequency Bias Settings and CPS limits. This allows flexibility when each BA implements its settings.
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Chapter 2: Process for Adjusting Interconnection Minimum
Frequency Bias Setting

This procedure outlines the process the ERO is to use for modifying minimum Frequency Bias Settings to better meet
reliability needs. The ERO will adjust the Frequency Bias Setting minimum in accordance with this procedure.

The ERO will post the minimum Frequency Bias Setting values on the ERO website along with other balancing standard
limits.

Under BAL-003-2, the minimum Frequency Bias Settings will be moved toward the natural Frequency Response in
each Interconnection. In the first year, the minimum Frequency Bias Setting for each Interconnection is shown in
Table 2 below. Each Interconnection Minimum Frequency Bias Setting is based on the sum of the non-coincident peak
loads for each BA from the currently available FERC 714 Report or equivalent. This non-coincident peak load sum is
multiplied by the percentage shown in Table 2 to get the Interconnection Minimum Frequency Bias Setting. The
Interconnection Minimum Frequency Bias Setting is allocated among the BAs on an Interconnection using the same
allocation method as is used for the allocation of the Frequency Response Obligation (FRO).

Table 2.1: Frequency Bias Setting Minimums

Interconnection Interconnection Minimum Frequency Bias Setting (in MW/0.1Hz)
Eastern 0.9% of non-coincident peak load

Western 0.9% of non-coincident peak load

ERCOT N/A

HQ N/A

*The minimum Frequency Bias Setting requirement does not apply to a Balancing Authority that is the only
Balancing Authority in its Interconnection. These Balancing Authorities are solely responsible for providing
reliable frequency control of their Interconnection. These BAs are responsible for converting frequency error
into a megawatt error to provide reliable frequency control, and the imposition of a minimum bias setting
greater than the magnitude the Frequency Response Obligation may have the potential to cause control
system hunting, and instability in the extreme.

The ERO, in coordination with the regions of each Interconnection, will annually review Frequency Bias Setting data
submitted by BAs. If an Interconnection’s total minimum Frequency Bias Setting exceeds (in absolute value) the
Interconnection’s total natural Frequency Response by more (in absolute value) than 0.2 percentage points of peak
load (expressed in MW/0.1Hz), the minimum Frequency Bias Setting for BAs within that Interconnection may be
reduced (in absolute value) in the subsequent years FRS Form 1 based on the technical evaluation and consultation
with the regions affected by 0.1 percentage point of peak load (expressed in MW/0.1Hz) to better match that
Frequency Bias Setting and natural Frequency Response.

The ERO, in coordination with the regions of each Interconnection, will monitor the impact of the reduction of
minimum frequency bias settings, if any, on frequency performance, control performance, and system reliability. If
unexpected and undesirable impacts such as, but not limited to, sluggish post-contingency restoration of frequency
to schedule or control performance problems occur, then the prior reduction in the minimum frequency bias settings
may be reversed, and/or the prospective reduction based on the criterion stated above may not be implemented.
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Chapter 3: Interconnection Frequency Response Obligation
Methodology

The Interconnection Resource Loss Protection Criteria (RLPC) is calculated based a resource loss in accordance with
the following process:

NERC will request BAs to provide their two largest resource loss values and largest resource loss due to an N-1 or N-
2 RAS event. This will facilitate comparison between the existing Interconnection RLPC values and the RLPC values in
use. This data submission will be needed to complete the calculation of the RLPC and IFRO.

BAs determine the two largest resource losses for the next operating year based on a review of the following items:

e The two largest independent Balancing Contingency Events, each due to a single contingency, identified using
system models measured by megawatt loss in a normal system configuration (N-0). (An abnormal system
configuration is not used to determine the RLPC.)

e The two largest units in the BA Area, regardless of shared ownership/responsibility.

e The two largest Remedial Action Scheme (RAS) resource losses (if any) which are initiated by single (N-1)
contingency events.

The BA provides these two numbers determined above as Resource Loss A and Resource Loss B in the FR Form 1.

The BA should then provide the largest resource loss due to RAS operations (if any) which is initiated by a multiple
contingency (N-2) event (RLPC cannot be lower than this value). If this RAS impacts more than a single BA, one BA is
asked to take the lead and sum all resources lost due to the RAS event and provide that information.

The calculated RLPC should meet or exceed any credible N-2 resource loss event.

The host BA (or planned host BA) where jointly-owned resources are physically located, should be the only BA to
report that resource. The full ratings of the resource, not the fractional shares, should be reported.

Direct-current (DC) ties to asynchronous resources (such as DC ties between Interconnections, or the Manitoba Hydro
Dorsey bi-pole ties to their northern asynchronous generation) should be considered as resource losses. DC lines such
as the Pacific DC Intertie, which ties two sections of the same synchronous Interconnection together, should not be
reported. A single pole block with normal clearing in a monopole or bi-pole high-voltage direct current system is a
single contingency.

For a hypothetical four-BA Interconnection, Plant 1, in BA1, has two generators rated at 1200 MW each. Plant 2, in
BA2 has a generator rated at 1400 MW. BA2’s next largest contingency is 1000 MW. The two largest resource losses
for BA3 and BA4 are listed below.

BA1l Resource Loss A = 1200 MW Resource Loss B =1200 MW Both at Plant 1 (N-2)
BA2 Resource Loss A= 1400 MW Resource Loss B = 1000 MW Electrically separate
BA3 Resource Loss A = 1000 MW Resource Loss B = 800 MW Electrically separate
BA4 Resource Loss A = 1500 MW (DC TIE) Resource Loss B =500 MW Electrically separate

NERC | Procedure for ERO Support of Frequency Response and Frequency Bias Setting Standard | Draft 3
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Chapter 3: Interconnection Frequency Response Obligation Methodology

The ERO would apply the RLPC selection methodology described above to determine the RLPC for the
Interconnection. Using this methodology, results in the following:

Largest Resource Loss = 1500 MW

Second Largest Resource Loss = 1400 MW
Summation of two largest resource losses = 2900 MW
Interconnection RLPC = 2900 MW

If only the N-2 Event was applied, the RLPC for the Interconnection would be 2400 MW. The summation of the two
largest Interconnection Resource Losses will equal or exceed, but never fall short of, the N-2 Event scenario.

In order to evaluate RAS resource loss, single (N-1) and multiple (N-2) contingency events should be evaluated.
Hypothetically, in an Interconnection:

BA1 RAS = 2850 MW N-2 RAS event
BA1 Resource Loss A=1150 MW

BA1 Resource Loss B =800 MW

BA2 Resource Loss A = 1380 MW

BA2 Resource Loss B =1380 MW

BA3 RAS = 1000 MW N-1 RAS event
BA3 Resource Loss A = 800 MW

BA3 Resource Loss B =700 MW

In this case, the ERO would determine the RLPC as follows: the summation of the two largest resource losses
is 2760 MW. Since the N-2 RAS event exceeds the summation of the two largest single contingency events,
the RLPC is the N-2 RAS event, or 2850 MW.

Interconnection RLPC Values
Based on initial review, the numbers below would be representative of the RLPC for each Interconnection.

Eastern Interconnection:

Present RLPC = 4500 MW Load Credit =0 MW
RESOURCE LOSS A=1732 MW

RESOURCE LOSS B = 1477 MW

Proposed RLPC = 3209 MW

Western Interconnection:

Present RLPC = 2626 MW Load Credit =0 MW
RESOURCE LOSS A = 1505 MW

RESOURCE LOSS B = 1344 MW

N-2 RAS = 2850 MW

Proposed RLPC = 2850 MW

ERCOT:

Present RLPC = 2750 MW Load Credit = 1209 MW
RESOURCE LOSS A = 1375 MW

RESOURCE LOSS B = 1375 MW

Proposed RLPC = 2750 MW

NERC | Procedure for ERO Support of Frequency Response and Frequency Bias Setting Standard | Draft 3
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Chapter 3: Interconnection Frequency Response Obligation Methodology

Quebec Interconnection:
Present RLPC = 1700 MW
RESOURCE LOSS A = 1000 MW
RESOURCE LOSS B = 1000 MW
Proposed RLPC = 2000 MW

Load Credit =0 MW

Calculation of IFRO Values

The IFRO is calculated using the RLPC (reference is from Table 1 from BAL-003-2):

IFRO = (RLPC-CLR)
(MDF*10)

expressed as MW/0.1Hz

MDF is the Maximum Delta Frequency for the specific interconnection as determined in the 2017 Frequency

Response Annual Analysis (FRAA).

Interconnection Frequency Response Obligation

Interconnection Eastern Western ERCOT HQ Units
Max. Delta Frequency (MDF) 0.420 0.280 0.405 0.947 Hz
Resource Loss Protection Criteria MW
(RLPC) 3,209 2,850 2,750 2,000

Credit for Load Resources (CLR) 1,209 MW
Calculated IFRO -787* -1018 -380 -211 MW/0.1Hz

* Eastern Interconnection IFRO will be stepped down to this level over three years per BAL-003-2.
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Preface

Electricity is a key component of the fabric of modern society and the Electric Reliability Organization (ERO) Enterprise
serves to strengthen that fabric. The vision for the ERO Enterprise, which is comprised of the North American Electric
Reliability Corporation (NERC) and the six Regional Entities (REs), is a highly reliable and secure North American bulk
power system (BPS). Our mission is to assure the effective and efficient reduction of risks to the reliability and security
of the grid.

Reliability | Resilience | Security
Because nearly 400 million citizens in North America are counting on us

The North American BPS is divided into six RE boundaries as shown in the map and corresponding table below. The
multicolored area denotes overlap as some load-serving entities participate in one Region while associated
Transmission Owners/Operators participate in another.

MRO Midwest Reliability Organization
NPCC Northeast Power Coordinating Council
RF ReliabilityFirst

SERC SERC Reliability Corporation

Texas RE | Texas Reliability Entity

WECC Western Electricity Coordinating Council
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Introduction

This procedure outlines the Electric Reliability Organization (ERO) process for supporting the Frequency Response
Standard (FRS). A Precedure—revision—request for revisions may be submitted to the ERO or its designee for
consideration. The revisien-request must provide a technical justification for the suggested modification. The ERO
shall publicly post the suggested modification for a 45-day formal comment period and discuss the revisien-request
in a public meeting. The ERO will make a recommendation to the NERC Board of Trustees (BOT), which may adopt
the revision request, reject it, or adopt it with modifications. Any approved revision to this Procedure shall be filed
with the Federal Energy Regulatory Commission (FERC) for informational purposes.

BAL-003-2 sets Interconnection Frequency Response Obligation (IFRO) to preset values subject to annual review. This
procedure establishes the methods to be used for the annual review until Phase 2 of the SAR for Project 2017-01 has
been addressed. If Frequency Response Measure (FRM) for the Eastern Interconnection degrades more than 10% in
a year, the ERO will halt the reduction in IFRO until such time as a determination can be made as to the cause of the
degradation.
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Chapter 1: Event Selection Process

Event Selection Objectives
The goals of this procedure are to outline a transparent, repeatable process to annually identify a list of frequency
events to be used by-Balaneing-Autheorities{BA}-to calculate their Frequency Response to determine:

e  Whether the BA-Balancing Authority or Frequency Response Sharing Group (FRSG) met its Frequency
Response Obligation, and

e An appropriate fixed Frequency Bias Setting.

Event Selection Criteria

1. The ERO will use the following criteria to select FRS fregueney-excursion events for analysis. The events
that best fit the criteria will be used to support the FRS. -The evaluation period for performing the annual

Frequency Bias Setting and the Fregqueney-Respense-Measure{FRMIFRM calculation is December 1 of the

prior year through November 30 of the current year.

2. The ERO will identify 20 to 35 frequency excursion events in each Interconnection for calculating the
Frequency Bias Setting and the FRM. -If the ERO cannot identify 20 frequency excursion events in a 12
month evaluation period satisfying the criteria below, then similar acceptable events from the subseguent
previous year’s evaluation period will be included with the data set by the ERO for determining FRS
compliance. Fhisis-deseribed-later:

3. The ERO will use three criteria to determine if an acceptable frequency excursion event for the FRM has
occurred:

a. The change in frequency as defined by the difference from the A Value to Point C and the arrested
frequency Point C exceeds the excursion threshold values specified for the Interconnection in Table 1
below.

i. The A Value is computed as an average over the period from -16 seconds to 0 seconds before the
frequency transient begins to decline.

ii. Point Cis the arrested value of frequency observed within 32-20 seconds following the start of the
excursion.

Table 1.1: Interconnection Frequency Excursion Threshold Values

Interconnection A Value to Pt C Point C (Low) Point C (High)
East 0.04Hz < 59.96 > 60.04
West 0.07Hz <59.95 > 60.05
ERCOT 0.15H208Hz <59.9692 > 60.4608
HQ 0.30Hz <59.85 > 60.15

b. The time from the start of the rapid change in frequency until the point at which Frequency has
stabilized within a narrow range should be less than 48-20 seconds.

c. Ifany data point in the B Value average recovers to the A Value, the event will not be included.

NERC | Procedure for ERO Support of Frequency Response and Frequency Bias Setting Standard |
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Chapter 1: Event Selection Process

4. Pre-disturbance frequency should be relatively steady and near 60.000 Hz for the A Value. The A Value is
computed as an average over the period from -16 seconds to 0 seconds before the frequency transient
begins to decline. For example, given the choice of the two events below, the one on the right is preferred
as the pre-disturbance frequency is stable and also closer to 60 Hz.
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Figure 1.1: Pre-disturbance Frequency

5. Excursions that include 2 or more events that do not stabilize within 48-20 seconds will not be considered.

6. Frequency excursion events occurring during periods: when large interchange schedule ramping or load
change is happening, or within 5 minutes of the top of the hour may be excluded from consideration if
other acceptable frequency excursion events from the same guarter are available.

7. The ERO will select the largest (A Value to Point C) 2 or 3 frequency excursion events occurring each month.
If there are not 2 frequency excursion events satisfying the selection criteria in a month, then other
frequency excursion events should be picked in the following sequence:

a. From the same event quarter of the year.
b. From an adjacent month.
c. From asimilar load season in the year (shoulder vs. summer/winter)

d. The largest unused event.

As noted earlier, if a total of 20 events are not available in an evaluation year, then similar acceptable events from
the next year’s evaluation period will be included with the data set by the ERO for determining Frequency Response
Obligation (FRO) compliance. -The first year’s small set of data will be reported and used for Bias Setting purposes,
but compliance evaluation on the FRO will be done using a 24-month data set.

To assist Balancing Authority preparation for complying with this standard, the ERO will provide quarterly posting of
candidate frequency excursion events for the current year FRM calculation. -The ERO will post the final list of

NERC | Procedure for ERO Support of Frequency Response and Frequency Bias Setting Standard |
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Chapter 1: Event Selection Process

frequency excursion events used for standard compliance as specified in Attachment A of BAL-003-1the standard.
The following is a general description of the process that the ERO will use to ensure that BAs can evaluate events
during the year in order to monitor their performance throughout the year.

Quarterly
The menthly-event lists will be reviewed quarterly, with the quarters defined as:

e December through February
e March through May
e June through August

e September through November

Based on criteria established in this Procedurethe 2 L
Bigs-Setting-Standard-, events will be selected to populate the FRS Form 1 for each Interconnectlon —The FRS Form
1's will be posted on the NERC website, in the Resources Subcommittee (RS) area under the title "Frequency Response
Standard Resources". Updated FRS Form 1's will be posted at the end of each quarter listed above after a review by
the NERC RS'- and Frequency Working Group. -While the events on this list are expected to be final, as outlined in the
selection criteria, additional events may be considered, if the number of events throughout the year do not create a
list of at least 20 events. -It is intended that this quarterly posting of updates to the FRS Form 1 would allow BAs to
evaluate the events throughout the year, lessening the burden when the yearly posting is made.

Annually

The final FRS Form 1 for each Interconnection, which would contain the events from all four quarters listed above,
will be posted as specified in Attachment A. Each Balancing-AutherityBA reports its previous year’s Frequency
Response Measure (FRM), Frequency Bias Setting and Frequency Bias type (fixed or variable) to the ERO as specified
in Attachment A using the final FRS Form 1. The ERO will check for errors and use the FRS Form 1 data to calculate
CPS limits and FROs for the upcoming year.

Once the data listed above is fully reviewed, the ERO may adjust the implementation specified in Attachment A for
changing the Frequency Bias Settings and CPS limits. -This allows flexibility in when each BA implements its settings.
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Chapter 2: Process for Adjusting Interconnection Minimum
Frequency Bias Setting

This procedure outlines the process the ERO is to use for modifying minimum Frequency Bias Settings to better meet
reliability needs. -The ERO will adjust the Frequency Bias Setting minimum in accordance with this procedure.

The ERO will post the minimum Frequency Bias Setting values on the ERO website along with other balancing standard
limits.

Under BAL-003-12, the minimum Frequency Bias Settings will be moved toward the natural Frequency Response in
each intereennectionlnterconnection. In the first year, the minimum Frequency Bias Setting for each interconnection
Interconnection is shown in Table 2 below. -Each Interconnection Minimum Frequency Bias Setting is based on the
sum of the non-coincident peak loads for each BA from the currently available FERC 714 Report or equivalent. -This
non-coincident peak load sum is multiplied by the percentage shown in Table 2 to get the Interconnection Minimum
Frequency Bias Setting. -The Interconnection Minimum Frequency Bias Setting is allocated among the BAs on an
intereennection-Interconnection using the same allocation method as is used for the allocation of the Frequency
Response Obligation (FRO).

Table 2.1: Frequency Bias Setting Minimums

Interconnection Interconnection Minimum Frequency Bias Setting (in MW/0.1Hz)
Eastern 0.9% of non-coincident peak load

Western 0.9% of non-coincident peak load

ERCOT N/A

HQ N/A

*The minimum Frequency Bias Setting requirement does not apply to a Balancing Authority that is the only
Balancing Authority in its Interconnection. -These Balancing Authorities are solely responsible for providing
reliable frequency control of their Interconnection. -These Balaneing-AutheritiesBAs are responsible for
converting frequency error into a megawatt error to provide reliable frequency control, and the imposition
of a minimum bias setting greater than the magnitude the Frequency Response Obligation may have the
potential to cause control system hunting, and instability in the extreme.

The ERO, in coordination with the regions of each interconnection, will annually review Frequency Bias Setting data
submitted by BAs. -If an Interconnection’s total minimum Frequency Bias Setting exceeds (in absolute value) the
Interconnection’s total natural Frequency Response by more (in absolute value) than 0.2 percentage points of peak
load (expressed in MW/0.1Hz), the minimum Frequency Bias Setting for BAs within that Interconnection may be
reduced (in absolute value) in the subsequent years FRS Form 1 based on the technical evaluation and consultation
with the regions affected by 0.1 percentage point of peak load (expressed in MW/0.1Hz) to better match that
Frequency Bias Setting and natural Frequency Response.

The ERO, in coordination with the regions of each Interconnection, will monitor the impact of the reduction of
minimum frequency bias settings, if any, on frequency performance, control performance, and system reliability. -If
unexpected and undesirable impacts such as, but not limited to, sluggish post-contingency restoration of frequency
to schedule or control performance problems occur, then the prior reduction in the minimum frequency bias settings
may be reversed, and/or the prospective reduction based on the criterion stated above may not be implemented.
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Chapter 3: Interconnection Frequency Response Obligation
Methodology

The Interconnection Resource Loss Protection Criteria (RLPC) is calculated based a resource loss in accordance with
the following process:

NERC will request BAs to provide their two largest resource loss values and largest resource loss due to an N-1 or N-
2 RAS event. This will facilitate comparison between the existing Interconnection RLPC values and the RLPC values in
use. This data submission will be needed to complete the calculation of the RLPC and IFRO.

BAs determine the two largest resource losses for the next operating year based on a review of the following items:

e Thetwo largest independent Balancing Contingency Events, each due to a single contingency, identified using
system models measured by megawatt loss in a normal system configuration (N-0). (An abnormal system
configuration is not used to determine the RLPC.)

e The two largest units in the BA Area, regardless of shared ownership/responsibility.

e The two largest Remedial Action Scheme (RAS) resource losses (if any) which are initiated by single (N-1)
contingency events.

The BA provides these two numbers determined above as Resource Loss A and Resource Loss B in the FR Form 1.

The BA should then provide the largest resource loss due to RAS operations (if any) which is initiated by a multiple
contingency (N-2) event (RLPC cannot be lower than this value). If this RAS impacts more than a single BA, one BA is
asked to take the lead and sum all resources lost due to the RAS event and provide that information.

The calculated RLPC should meet or exceed any credible N-2 resource loss event.

The host BA (or planned host BA) where jointly-owned resources are physically located, should be the only BA to
report that resource. The full ratings of the resource, not the fractional shares, should be reported.

Direct-current (DC) ties to asynchronous resources (such as DC ties between Interconnections, or the Manitoba Hydro
Dorsey bi-pole ties to their northern asynchronous generation) should be considered as resource losses. DC lines such
as the Pacific DC Intertie, which ties two sections of the same synchronous Interconnection together, should not be
reported. A single pole block with normal clearing in a monopole or bi-pole high-voltage direct current system is a
single contingency.

For a hypothetical four-BA Interconnection, Plant 1, in BA1, has two generators rated at 1200 MW each. Plant 2, in
BA2 has a generator rated at 1400 MW. BA2’s next largest contingency is 1000 MW. The two largest resource losses
for BA3 and BA4 are listed below.

BA1l Resource Loss A = 1200 MW Resource Loss B =1200 MW Both at Plant 1 (N-2)
BA2 Resource Loss A= 1400 MW Resource Loss B = 1000 MW Electrically separate
BA3 Resource Loss A = 1000 MW Resource Loss B = 800 MW Electrically separate
BA4 Resource Loss A = 1500 MW (DC TIE) Resource Loss B = 500 MW Electrically separate

NERC | Procedure for ERO Support of Frequency Response and Frequency Bias Setting Standard |
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Chapter 3: Interconnection Frequency Response Obligation Methodology

The ERO would apply the RLPC selection methodology described above to determine the RLPC for the
Interconnection. Using this methodology, results in the following:

Largest Resource Loss = 1500 MW

Second Largest Resource Loss = 1400 MW
Summation of two largest resource losses = 2900 MW
Interconnection RLPC = 2900 MW

If only the N-2 Event was applied, the RLPC for the Interconnection would be 2400 MW. The summation of the two
largest Interconnection Resource Losses will equal or exceed, but never fall short of, the N-2 Event scenario.

In order to evaluate RAS resource loss, single (N-1) and multiple (N-2) contingency events should be evaluated.
Hypothetically, in an Interconnection:

BA1 RAS = 2850 MW N-2 RAS event
BA1 Resource Loss A=1150 MW

BA1 Resource Loss B = 800 MW

BA2 Resource Loss A =1380 MW

BA2 Resource Loss B = 1380 MW

BA3 RAS = 1000 MW N-1 RAS event
BA3 Resource Loss A = 800 MW

BA3 Resource Loss B =700 MW

In this case, the ERO would determine the RLPC as follows: the summation of the two largest resource losses
is 2760 MW. Since the N-2 RAS event exceeds the summation of the two largest single contingency events,
the RLPC is the N-2 RAS event, or 2850 MW.

Interconnection RLPC Values
Based on initial review, the numbers below would be representative of the RLPC for each Interconnection.

Eastern Interconnection:

Present RLPC = 4500 MW Load Credit=0 MW
RESOURCE LOSSA=1732 MW

RESOURCE LOSS B = 1477 MW

Proposed RLPC = 3209 MW

Western Interconnection:

Present RLPC = 2626 MW Load Credit =0 MW
RESOURCE LOSS A = 1505 MW

RESOURCE LOSS B = 1344 MW

N-2 RAS = 2850 MW

Proposed RLPC = 2850 MW

ERCOT:

Present RLPC = 2750 MW Load Credit = 1209 MW
RESOURCE LOSS A = 1375 MW

RESOURCE LOSS B = 1375 MW

Proposed RLPC = 2750 MW
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Chapter 3: Interconnection Frequency Response Obligation Methodology

Quebec Interconnection:
Present RLPC =1700 MW

Load Credit =0 MW

RESOURCE LOSS A =1000 MW
RESOURCE LOSS B =1000 MW
Proposed RLPC = 2000 MW

Calculation of IFRO Values

The IFRO is calculated using the RLPC (reference is from Table 1 from BAL-003-2):

IFRO = (RLPC-CLR)

expressed as MW/0.1Hz

(MDF*10)

MDF is the Maximum Delta Frequency for the specific interconnection as determined in the 2017 Frequency

Response Annual Analysis (FRAA).

Interconnection Frequency Response Obligation

Interconnection Eastern Western ERCOT HQ Units
Max. Delta Frequency (MDF) 0.420 0.280 0.405 0.947 Hz
Resource Loss Protection Criteria MW
(RLPC) 3,209 2,850 2,750 2,000

Credit for Load Resources (CLR) 1,209 MW
Calculated IFRO -787* -1018 -380 -211 MW/0.1Hz

* Eastern Interconnection IFRO will be stepped down to this level over three years per BAL-003-2.

NERC | Procedure for ERO Support of Frequency Response and Frequency Bias Setting Standard |
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Preface

Electricity is a key component of the fabric of modern society and the Electric Reliability Organization (ERO) Enterprise
serves to strengthen that fabric. The vision for the ERO Enterprise, which is comprised of the North American Electric
Reliability Corporation (NERC) and the six Regional Entities (REs), is a highly reliable and secure North American bulk
power system (BPS). Our mission is to assure the effective and efficient reduction of risks to the reliability and security
of the grid.

Reliability | Resilience | Security
Because nearly 400 million citizens in North America are counting on us

The North American BPS is divided into six RE boundaries as shown in the map and corresponding table below. The
multicolored area denotes overlap as some load-serving entities participate in one Region while associated
Transmission Owners/Operators participate in another.

‘ Texas RE

MRO Midwest Reliability Organization
NPCC Northeast Power Coordinating Council
RF ReliabilityFirst

SERC SERC Reliability Corporation

Texas RE | Texas Reliability Entity

WECC Western Electricity Coordinating Council
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Executive Summary

The BAL-003-2 Standard Drafting Team (SDT) has proposed revisions to Reliability Standard BAL-003-1.1 — Frequency
Response and Frequency Bias Setting® that would modify how the Interconnection Frequency Response Obligation
(IFRO) will be determined. This report describes the proposed changes to the method of determining the resource
loss protection criteria (RLPC) and shows how those proposed changes would be reflected in the IFROs. This report
also documents how the proposed changes in IFROs were validated by NERC staff using dynamic simulations to assure
that those levels of response are adequate to protect the respective Interconnection. The processes and analysis
methods for the proposed changes and their validation are documented herein.

Eastern Interconnection

The BAL-003-2 SDT recommended a reduction in the Eastern Interconnection (El) RLPC from 4,500 MW to 3,209 MW
with the resulting IFRO phased in over three increments following annual evaluation of each previous reduction. The
initial reduction in IFRO would be from the current 1,015 MW to 915 MW/0.1 Hz followed by subsequent reductions
to 815 and 764 MW/0.1 Hz. The 4,500 MW value was recommended in the 2012 Frequency Response Initiative
Report? and was the largest resource contingency event in the previous ten years at the time of the report.

The August 2007 event that led to the initial EI RLPC involved nine generators across three states, resulted in a loss
of 4,457 MW, and a frequency nadir of 59.863 Hz. The subsequent NERC Event Analysis Report identified root causes
and major contributory factors in addition to entity-specific and industry-wide recommendations to improve
reliability. As a result of the event, the Regional Entity initiated a compliance violation investigation (CVI) that led to
an entity settlement agreement to resolve alleged violations of requirements in four NERC Reliability Standards and
a mitigation plan that was completed on June 30, 2010. Since the recommendations set forth in the 2012 Frequency
Response Initiative Report the largest resource loss event in the El has been 2,344 MW in April 2013.

The 3,209 MW value was determined by the SDT and is the sum of the two largest single contingencies (N-1) in the
El at the time of their review as shown in Appendix B. Dynamic simulations successfully validated an EI IFRO as low
as 787 MW/0.1 Hz with a resulting minimum Point C frequency nadir of 59.511 Hz.

Western Interconnection
The BAL-003-2 SDT recommended an increase in the Western Interconnection (WI) RLPC from 2,626 MW to 2,850
MW with the resulting IFRO increasing from 858 to 1,018 MW/0.1 Hz.

The 2,850 MW value was determined by the SDT and is the remedial action scheme (RAS) resource loss, which is
initiated by multiple (N-2) contingency events and is larger than the sum of the two largest single contingencies (N-
1) in the WI at the time of the SDT review as shown in Appendix B. Dynamic simulations successfully validated a WI
IFRO as low as 1,013 MW/0.1 Hz with a resulting minimum Point C frequency nadir of 59.534 Hz.

Texas Interconnection
The BAL-003-2 SDT recommended no change in the Texas Interconnection (TI) RLPC of 2,750 MW with the IFRO
decreasing slightly from 381 to 380 MW/0.1 Hz.

The 2,750 MW value was determined by the SDT and is the sum of the two largest single contingencies (N-1) in the
Tl at the time of their review as shown in Appendix B. Dynamic simulations successfully validated a Tl IFRO as low as
378 MW/0.1 Hz with a resulting minimum Point C frequency nadir of 59.302 Hz.

1 http://www.nerc.com/pa/Stand/Reliability%20Standards/BAL-003-1.1.pdf
2 https://www.nerc.com/docs/pc/FRI_Report 10-30-12 Master w-appendices.pdf
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Introduction

This document describes the proposed changes to the method of determining the RLPCs and shows how those
proposed changes would be reflected in the IFROs and how those revised IFROs would be tested using dynamic
simulation to assure that those levels of response are adequate to protect the Interconnection. The processes and
analysis methods for the proposed changes and their validation are documented herein.

Background

Frequency support is recognized as an essential reliability service. The NERC Reliability Standard BAL-003-1.1 is
intended to require sufficient frequency response from the Balancing Authorities (BAs) to maintain Interconnection
frequency within predefined boundaries by arresting frequency deviations and supporting frequency until the
frequency is restored to its scheduled value. Reliability Standard BAL-003-1.1 is intended to provide consistent
methods for determining the amount of frequency response needed in each Interconnection as well as measuring
frequency response performance. The standard applies to all BAs or the Frequency Response Sharing Group (FRSG)
if the BA is a member of an FRSG.

The RLPC is the respective Interconnection design resource loss in MW; it is used to determine the IFRO. An “N-2"
event is defined as a single initiating event that leads to multiple electrical facilities being removed from service.
Examples of this are breaker failure events, bus faults, or double-circuit tower outages.

Previously, the RLPC has been calculated from the largest N-2 events identified in each Interconnection except for
the El. In the El, the RLPC has been calculated using the largest single event in the previous ten years.

The RLPC value should be set for each Interconnection such that the under frequency load shedding (UFLS) safety net
is not activated for the largest N-2 event. The previous BAL-003 IFRO method determined that the largest N-2 event
should not precipitate an UFLS event. The original basis for determining the RLPCs and IFROs was prescribed in the
2012 Frequency Response Initiative Report® and annually updated in the Frequency Response Annual Analysis
reports.*

The BAL-003-2 SDT is proposing revisions to Reliability Standard BAL-003-1.1 — Frequency Response and Frequency
Bias Setting® that would modify how the RLPCs and IFROs will be determined.

3 http://www.nerc.com/docs/pc/FRI Report 10-30-12 Master w-appendices.pdf
% The most recent of which is the 2018 report. https://www.nerc.com/comm/OC/Documents/2018 FRAA Report Final.pdf
5 http://www.nerc.com/pa/Stand/Reliability%20Standards/BAL-003-1.1.pdf
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Chapter 1: Study Scope and Method

Chapter 1 will discuss the proposed changes in determination of each Interconnection RLPC in addition to the
methods used to validate the resulting IFROs.

Proposed Determination of RLPCs
The BAL-003-2 SDT is proposing to change the method used to determine the Interconnection RLPC in accordance
with the following process:

NERC will request BAs to provide their two largest resource loss values and largest resource loss due to an N-
1 or N-2 remedial action scheme (RAS) event. This will facilitate comparison between the existing
Interconnection RLPC values and the RLPC values in use. This data submission will be needed to complete the
calculation of the RLPC and IFRO.

BAs determine the two largest resource losses for the next operating year based on a review of the following
items:

e The two largest balancing contingency events due to a single contingency that is identified by using
system models in terms of loss measured by megawatt loss in a normal system configuration (N-0).
An abnormal system configuration is not used to determine the RLPC

e The two largest units in the BA Area, regardless of shared ownership/responsibility

e The two largest RAS resource losses (if any) that are initiated by single (N-1) contingency events

The BA provides these two numbers determined above as Resource Loss A and Resource Loss B.

The BA should then provide the largest resource loss due to RAS operations (if any) that is initiated by a
multiple contingency (N-2) event. Note that RLPC cannot be lower than this value. If the RAS impacts more
than a single BA, one BA is asked to take the lead and sum all resources lost due to the RAS event and provide
that information.

The calculated RLPC should meet or exceed any credible N-2 resource loss event.

The host BA (or planned host BA), where jointly-owned resources are physically located, should be the only
BA to report that resource. The full ratings of the resource, not the fractional shares, should be reported.

Direct current (dc) ties to asynchronous resources, such as dc ties between Interconnections or the Manitoba
Hydro Dorsey bi-pole ties to northern asynchronous generation. These dc lines, such as the Pacific DC Intertie
(PDCI), which ties two sections of the same synchronous interconnection together, should not be reported.
A single pole block with normal clearing in a monopole or bipole high-voltage dc system is a single
contingency.

Based on initial review of data submitted to the BAL-003-2 SDT the proposed RLPC for each Interconnection is shown
in Table 1.1 and Appendix B.

NERC | IFRO Determination and Validation | November 2019
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Chapter 1: Study Scope and Method

Determination and Validation of Revised IFROs

Using the proposed RLPC values to recalculate the IFROs, the IFROs should be modified from those calculated in the
2017 Frequency Response Annual Analysis® report as shown in Table 1.1. Both the maximum delta frequency and the
credit for load resources (CLR) used in these calculations are from that report.

Table 1.1: Revised IFROs

Ea(s;le)rn W(exle)rn Texas (TI) Q‘(‘cél?)ec Units
Max. Allowable Delta Frequency 0.420 0.280 0.405 0.947 Hz
E[gfjcst?::g:‘t’:;;e Contingency 3,209 2,850 2,750 2,000 MW
Credit for Load Resources N/A N/A 1,209 N/A MW
Proposed IFROs -764 -1,018 -380 -211 MW/0.1 Hz
Implemented 2017 IFROs -1,015 -858 -381 -179 | MW/0.1 Hz

Case Selection Process and Desired Attributes

Proper powerflow base case selection is essential to the process of IFRO validation especially since not all contingency
elements of the proposed RLPCs are necessarily feasible for any single load level, resource dispatch, or inertia level.
A balance must be struck between load levels, resource mix in the dispatch and the attendant inertia levels, and the
contingencies against which the RLPCs are based.

With conventional synchronous generating resources, the lower the load level is the lower the generation dispatch,
resulting in lower inertia and lower primary frequency response. Therefore, case selection would gravitate toward
light-spring conditions. However, with today’s high levels of photovoltaic inverter-based resources (IBRs), a lower
inertia situation may occur in the middle of the day. Since photovoltaic IBR peak output is in the middle of the day
with a growing portion “behind the meter,” the net load that must be served by conventional generation resources
is far lower than in the past, resulting in lower inertia levels. That situation is further complicated by blending higher
penetrations of wind resources and the seasonal variability of water for hydroelectric generation, particularly in the
WI.

For instance, loading on the California Oregon Interface (COI) and the Pacific DC Intertie (PDCI) must be high enough
to arm and trigger the highest levels of generation tripping for the RAS to validate an IFRO based on an RLPC that
includes the Pacific Northwest RAS in the WI. These conditions only exist during high water flows of spring runoff.
However, high levels of hydro generation come with much higher levels of synchronous generation with a resultant
higher inertia than would be seen in an equivalent light-load fall condition with lower water flows and lower hydro
generation output.

Similarly, in the TI, very high levels of wind resource penetration result in counter-intuitive dispatch patterns that are
sometimes constrained by ramping requirements for conventional generators and potential over-frequency
conditions.

6 https://www.nerc.com/comm/OC/Documents/2017 FRAA Final 20171113.pdf
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Procedure for Case Detuning

As built, each base case has its own inherent interconnection frequency response measurement (IFRM) linked to the
dispatch and resource mix. That inherent case dispatch must be adjusted to match the proposed IFRO level in order
to test the RLPCs at that frequency response level.

The following procedure was used on each case:

1.

For the base case, determine the inherent IFRM for the contingencies in the RLPC and calculate the margin
from the inherent Point C nadir to the highest level of UFLS for the Interconnection.

Reduce the frequency responsive reserves (FRRs) on the system by detuning the governors of the frequency
responsive resources until the IFRM,_g equals the proposed IFRO 4_p. Perform this activity in several
steps.

__ MW Loss (RLPC)
IFRM,_g = 0+(Freq A—Freq B) < Proposed IFRO,_pg

Determine the IFRM and calculate the margin from Point C nadir to UFLS for each detuning level.

When the case has been detuned to the level where IFRM,_g is equal to or less than the
proposed IFRO4_p in absolute terms, evaluate whether the resulting Point C is higher than the
Interconnection UFLS setting. If the Point C nadir is greater than the Interconnection UFLS then the proposed
IFRO,_p is validated. If the resulting Point C is below the UFLS setting, reverse the detuning steps until Point
C is above the UFLS setting and note the IFRM. The IFRO for that Interconnection must then be limited to
that response level.

Graphically plot the frequency profiles for the base case and each detuning level showing the margins to the
Interconnection UFLS set point.

IFROs and IFRMs are negative numbers because the change in MW output should be in the opposite direction as the
change in frequency. For convenience purposes, references in this report to IFROs and IFRMs will often be in terms
of absolute value.

It is important to recognize that the results of the dynamic studies should be considered conservative in nature since
the impact of load response and load damping are not modeled.

NERC | IFRO Determination and Validation | November 2019
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Chapter 2: IFRO Validation for Each Interconnection

Chapter 2 details the approach for case selection, identifying desired case attributes, the results of each detuning
step, and the process for validation of the proposed IFROs through time domain simulation. Results and key findings
are summarized in this chapter.

Eastern Interconnection

This analysis is a validation of the proposed IFRO for the El using a Light Load Base Case. The 2018 Year Operating
Base Case was developed by incorporating actual governor response data and modeling parameters obtained from
the Generator Owners and Generator Operators during survey processes. This data was incorporated during the
building process for the 2018-LL Light Load Dynamics Base Case.

Interconnection Characteristics

Table 2.1 shows the statistical El load and inertia characteristics based on the 2018 FERC Form 714 submittals (2017
data) and 2018 inertia data collected for essential reliability services (ERS) measurements as well as the base case
attributes.

Table 2.1: Eastern Interconnection Characteristics

Interconnection Load MW
10th Percentile Interconnection Load 265,004
90th Percentile Interconnection Load 416,188
Peak Load 564,733
Interconnection Inertia GW-seconds
10th Percentile Interconnection Inertia 1,302
90th Percentile Interconnection Inertia 1,851

Base Case Attributes

Base Case Load (MW) 325,181
Base Case Inertia (GW-seconds) 1,506
Base Case Frequency Responsive Reserves (MW) 26,619

Selected Base Case Description and Attributes

The El frequency response is resilient under peak load conditions due to the amount of dispatched generation
resulting in a large system inertia. The 2018-LL Light Load Dynamics Base Case was the only case studied for the IFRO
analysis because this case models a relatively light load low inertia operating scenario.

Dispatch and Case Modifications

The base case did not include sufficient loading on the Dorsey bipole terminals to meet the recommended RLPC
criteria, so the Manitoba dc tie-line Base Case set value was increased from 710 MW to 1,732 MW. To accommodate
this change in power flow, Henday Generation was increased to provide a source for the increased Dorsey bipole set
value. Additional generation was reduced in Area 600, and the net load was reduced by 600 MW in the Manitoba
Hydro assessment area. The El IFRO evaluation was performed by detuning the governor performance in the base
case. The amount of FRRs on the system was decreased in successive steps until it approached the proposed IFRO of
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764 MW/0.1 Hz for a loss of the RLPC of 3,209 MW. The resulting nadir was then compared to 59.5 Hz, the highest El
UFLS set point.

Results and Key Findings

The BAL-003-2 SDT recommended a reduction in the El RLPC El Findi

from 4,500 MW to 3,209 MW with the resulting IFRO phased M . .

. . . . . Dynamic simulations successfully validated an El
in over three increments following evaluation of each previous IFRO as | 787 MW/0.1 Hz with Iti
reduction. The initial reduction in IFRO would be from the as fow as - Fiz WIEh @ resuiiing

current 1,015 to 915 MW/0.1 Hz followed by subsequent _Tl':mmliT Palntl:(: fre?ﬁegfngfslrf%f;;(s)l: Hz.
reductions to 815 and 764 MW/0.1 Hz. IS1s 11 mHz above the ot >3. Z:

The base case had a total Interconnection load of 325,181 MW and inertia of 1,506 GW-seconds with 26,619 MW of
FRR at the El recommended droop setting’ of 5%. Loss of the proposed RLPC of 3,209 MW was simulated using the
base case and resulted in a minimum Point C frequency nadir of 59.890 Hz versus an Interconnection UFLS of 59.500
Hz. The starting frequency of 59.974 Hz was statistically determined in the 2017 FRAA report. The settled frequency
of Value B was 59.897 Hz resulting in a calculated IFRMa.s 0f 4,161 MW/0.1 Hz.

Four subsequent levels of detuning were simulated as shown in Table 2.2 and Figure 2.1. The load and inertia were
unchanged for the detuning simulations. The levels were as follows:

e For detuning Level 1, the amount of FRR was reduced to 23,741 MW, or 7.30% of Interconnection load; this
resulted in a calculated IFRMa of 2,099 MW/0.1 Hz and a minimum Point C frequency nadir of 59.817 Hz.

e For detuning Level 2, the amount of FRR was reduced to 11,682 MW, or 3.59% of Interconnection load; this
resulted in a calculated IFRMas 0f 1,352 MW/0.1 Hz and a minimum Point C frequency nadir of 59.728 Hz.

e For detuning Level 3, the amount of FRR was reduced to 4,832 MW, or 1.49% of Interconnection load; this
resulted in a calculated IFRMa.s of 956 MW/0.1 Hz and a minimum Point C frequency nadir of 59.601 Hz.

e For detuning Level 4, the amount of FRR was reduced to 2,114 MW, or 0.65% of Interconnection load; this
resulted in a calculated IFRMa.s of 787 MW/0.1 Hz and a minimum Point C frequency nadir of 59.511 Hz.

7 https://www.nerc.com/comm/OC Reliability Guidelines DL/PFC Reliability Guideline rev20190501 v2 final.pdf
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Chapter 2: IFRO Validation for Each Interconnection

Table 2.2: Eastern Interconnection Detuning Summary

Base Case Detunel Detune2 Detune3 Detuned

El Load (MW) 325,181 325,181 325,181 325,181 325,181
On-line Generation (MW) 330,236 330,236 330,236 330,236 330,236
El Inertia (GW-sec) 1,506 1,506 1,506 1,506 1,506
FRR (MW @ 5% droop) 26,619 23,741 11,682 4,832 2,114
FRR % Load 8.19% 7.30% 3.59% 1.49% 0.65%
RLPC (MW) 3,209 3,209 3,209 3,209 3,209
Starting Freq Pt A (Hz) 59.974 59.974 59.974 59.974 59.974
Min Freq Pt C (Hz) 59.890 59.817 59.728 59.601 59.511
Time Min Freq (sec) 5.867 18.971 23.160 36.015 40.401
Settled Freq Value B (Hz) 59.897 59.821 59.737 59.638 59.566
Proposed IFROas (MW/0.1 Hz)* | 915/815/764 | 915/815/764 | 915/815/764 | 915/815/764 | 915/815/764
IFRMas (MW/0.1 Hz) 4,161 2,099 1,352 956 787

* The proposed EI IFRO will be reduced in three increments pending evaluation of the previous reduction.
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Figure 2.1: Eastern Interconnection Base Case and Detuning Graphs
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The aforementioned dynamic simulations successfully validated an EI IFRO as low as 787 MW/0.1 Hz with a resulting
minimum Point C frequency nadir of 59.511 Hz; which is 11 mHz above the EI UFLS of 59.500 Hz. It is important to
recognize that the results of the dynamic studies should be considered conservative in nature since the impact of
load response and load damping are not modeled.
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Chapter 2: IFRO Validation for Each Interconnection

Western Interconnection

This analysis is a validation of the proposed IFRO for the WI. The WI proposed RLPC was selected by the SDT to be
the Northwest Remedial Action Scheme (RAS). Previously two Palo Verde (2PV) nuclear units were used as the RPLC
for the WI. In this study the 2PV simulation was also performed as a sensitivity analysis.

Interconnection Characteristics

Table 2.3 shows the statistical load and inertia characteristics for Wl based on the 2018 FERC Form 714 submittals
(2017 data) and inertia data collected for essential reliability services measurements as well as the base case
attributes.

Table 2.3: Western Interconnection Characteristics

Interconnection Load

10th Percentile Interconnection Load (MW) 75,758
90th Percentile Interconnection Load (MW) 119,273
Peak Load (MW) 170,862

Interconnection Inertia

10th Percentile Interconnection Inertia (GW-seconds) 540

90th Percentile Interconnection Inertia (GW-seconds) 695

Base Case A Attributes: RLPC = RAS

Base Case Load (MW) 82,634
Base Case Inertia (GW-seconds) 527
Base Case Frequency Responsive Reserves (MW) 50,689

Base Case B Attributes: RLPC = 2PV

Base Case Load (MW) 108,245
Base Case Inertia (GW-seconds) 674
Base Case Frequency Responsive Reserves (MW) 24,118

Selected Base Cases Description and Attributes

Two cases were developed for the 2018 operating year. Case A was developed with a State Estimator Node Breaker
Case for April 7, 2017, 0600 UTC. The RLPC is the Northwest RAS with a loss of 2,850 MW. Case B is the 2019 Light
Summer Planning Case. The RLPC is two Palo Verde units (1 and 3) with a combined loss of 2,775 MW.

Case A: On-line generation profile from the energy management system (EMS) snapshot April 7, 2017, 0600
UTC

e RLPC Simulation = High-water semi-light load trips of the PDCI and activation of the RAS

e Interconnection Load = 82,634 MW

e Interconnection Inertia of 527 GW-sec and Interconnection Load of 82.6 GW

e Base Case Frequency Responsive Reserve (FRR) = 50,689 MW
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Case B: 2019 Light Summer Planning Case

e  RLPC Simulation = 2,775 MW for the trip of two Palo Verde nuclear units.

e Interconnection Load = 108,245 MW
e Interconnection Inertia = 674 GW-seconds
e Base Case Frequency Responsive Reserve (FRR) = 24,118 MW

Case A: Results and Key Findings

The BAL-003-2 SDT recommended an increase in the WI RLPC from 2,626 MW
to 2,850 MW with the resulting IFRO increasing from 858 to 1,018 MW/0.1
Hz.

The base case had a total Interconnection load of 82,634 MW and inertia of
527 GW-seconds with 50,689 MW of FRR and 61.3% of total Interconnection
load at the recommended WI droop setting of 5%. Loss of the proposed RLPC
of 2,850 MW was simulated using the base case and resulted in a minimum

WI Finding

Dynamic simulations successfully
validated a WI IFRO as low as
1,013 MW/0.1 Hz with a resulting
minimum Point C frequency nadir
of 59.534 Hz; this is 34 mHz above
the WI UFLS of 59.500 Hz.

Point C frequency nadir of 59.615 Hz versus an Interconnection UFLS of 59.500 Hz. The starting frequency of 59.966
Hz was statistically determined in the 2018 FRAA report. Settled frequency Value B was 59.785 Hz resulting in a

calculated IFRMagof 1,581 MW/0.1 Hz.

Four subsequent levels of detuning were simulated as shown in Table 2.4 and Figure 2.2. The load and inertia were

unchanged for the detuning simulations. The levels were as follows:

e For detuning Level 1, the amount of FRR was reduced to 46,037 MW, or 55.71% of Interconnection load; this
resulted in a calculated IFRMas of 1,477 MW/0.1 Hz and a minimum Point C frequency nadir of 59.597 Hz.

e For detuning Level 2, the amount of FRR was reduced to 41,288 MW, or 49.97% of Interconnection load; this
resulted in a calculated IFRMas 0f 1,382 MW/0.1 Hz and a minimum Point C frequency nadir of 59.581 Hz.

e For detuning Level 3, the amount of FRR was reduced to 34, 145MW, or 41.32% of Interconnection load; this
resulted in a calculated IFRMa. of 1,098 MW/0.1 Hz and a minimum Point C frequency nadir of 59.555 Hz.

e For detuning Level 4, the amount of FRR was reduced to 31,028 MW, or 37.55% of Interconnection load; this
resulted in a calculated IFRMas 0f 1,013 MW/0.1 Hz and a minimum Point C frequency nadir of 59.534 Hz.

z10][S 4 este erco e on De O a R

Base Case Detunel Detune2 Detune3 Detuned
WI Load (MW) 82,634 82,634 82,634 82,634 82,634
On-line Generation (MW) 85,453 85,453 85,453 85,453 85,453
WI Inertia (GW-sec) 527 527 527 527 527
FRR (MW @ 5% droop) 50,689 46,037 41,288 34,145 31,028
FRR % Load 61.34% 55.71% 49.97% 41.32% 37.55%
RLPC (MW) 2,850 2,850 2,850 2,850 2,850
Starting Freq Pt A (Hz) 59.966 59.966 59.966 59.966 59.966
Min Freq Pt C (Hz) 59.615 59.597 59.581 59.555 59.534
Time Min Freq (sec) 6.517 6.567 6.654 8.967 8.967
Settled Freq Value B (Hz) 59.785 59.773 59.759 59.706 59.684
Proposed IFROas (MW/0.1 Hz) 1,018 1,018 1,018 1,018 1,018
IFRMa.s (MW/0.1 Hz) 1,581 1,477 1,382 1,098 1,013
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Western Interconnection IFRM Analysis-RAS
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Figure 2.2: Western Interconnection Base Case and Detuning Graphs

Conclusion for Case A

The aforementioned dynamic simulations successfully validated a W1 IFRO as low as 1,013 MW/0.1 Hz with a resulting
minimum Point C frequency nadir of 59.534 Hz; this is 34 mHz above the WI UFLS of 59.500 Hz. It is important to
recognize that the results of the dynamic studies should be considered conservative in nature since the impact of
load response and load damping are not modeled.

Case B: Results and Key Findings

Case B is a sensitivity analysis using a WI RLPC of 2,775 MW for the loss of two Palo Verde units. The purpose of this
analysis is to simulate a contingency in the southern part of the WI in addition to the Northwest RAS simulated in
Case A. The aforementioned proposed IFRO of 1,018 MW/0.1 Hz is used for validation purposes.

The base case had a total Interconnection load of 108,245 MW and inertia of 674 GW-seconds with 24,118 MW of
FRR at the recommended WI droop setting of 5%. Loss of the proposed RLPC of 2,775 MW was simulated using the
base case and resulted in a minimum Point C frequency nadir of 59.681 Hz versus an Interconnection UFLS of 59.500
Hz. The starting frequency of 59.966 Hz was statistically determined in the 2018 FRAA report. Settled frequency Value
B was 59.810 Hz resulting in a calculated IFRMa.g of 1,770 MW/0.1 Hz.

Four subsequent levels of detuning were simulated as shown in Table 2.5 and Figure 2.3. The load and inertia were
unchanged for the detuning simulations. The levels were as follows:

e For detuning Level 1, the amount of FRR was reduced to 22,467 MW, or 20.76% of Interconnection load; this
resulted in a calculated IFRMa of 1,600 MW/0.1 Hz and a minimum Point C frequency nadir of 59.670 Hz.

e For detuning Level 2, the amount of FRR was reduced to 19,558 MW, or 18.07% of Interconnection load;
resulted in a calculated IFRMas 0f 1,316 MW/0.1 Hz and a minimum Point C frequency nadir of 59.648 Hz.
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Chapter 2: IFRO Validation for Each Interconnection

e For detuning Level 3, the amount of FRR was reduced to 16,212 MW, or 14.98% of Interconnection load; this
resulted in a calculated IFRMa.g of 1,082 MW/0.1 Hz and a minimum Point C frequency nadir of 59.626 Hz.

e For detuning Level 4, the amount of FRR was reduced to 15,180 MW, or 14.02% of Interconnection load; this
resulted in a calculated IFRMa of 1,010 MW/0.1 Hz and a minimum Point C frequency nadir of 59.611 Hz.

Table 2.5: Western Interconnection Detuning Summary — 2PV

Base Case Detunel Detune2 Detune3 Detuned
WI Load (MW) 108,245 108,245 108,245 108,245 108,245
On-line Generation (MW) 111,782 111,782 111,782 111,782 111,782
WI Inertia (GW-sec) 674 674 674 674 674
FRR (MW @ 5% droop) 24,118 22,467 19,558 16,212 15,180
FRR % Load 22.28% 20.76% 18.07% 14.98% 14.02%
RLPC (MW) 2,775 2,775 2,775 2,775 2,775
Transmission Losses (MW) 433 433 433 433 433
Starting Freq Pt A (Hz) 59.966 59.966 59.966 59.966 59.966
Min Freq Pt C (Hz) 59.681 59.670 59.648 59.626 59.611
Time Min Freq (sec) 7.079 7.192 9.267 11.704 11.816
Settled Freq Value B (Hz) 59.810 59.794 59.757 59.711 59.693
Proposed IFROas (MW/0.1 Hz) 1,018 1,018 1,018 1,018 1,018
IFRMa.s (MW/0.1 Hz) 1,770 1,600 1,316 1,082 1,010

Western Interconnection IFRM Analysis-2PV
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Figure 2.3: Western Interconnection Base Case and Detuning Graph
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Figure 2.3 shows spikes beyond 30 seconds during the simulation that are attributed to the need, when simulating
the loss of 2 Palo Verde units, to adjust the planning case prior to simulation in an attempt to match average system
inertia conditions. Such adjustments may create interactions with widespread small MVA generating units across the
planning case that are usually netted. The simulation graph (Figure 2.3) demonstrates those interactions.
Additionally, many of those units are modeled at the sub-transmission buses with the parameters from the machine
test results or other databases. Due to such modeling the small units can create numerical “blips” after a large
disturbance pushing them into an operating range allowable by the model but not tuned to represent the unit’s
response.

Conclusion for Case B
The aforementioned dynamic simulations successfully validated a WI IFRO as low as 1,010 MW/0.1 Hz with a resulting

minimum Point C frequency nadir of 59.611 Hz; this is 111 mHz above the WI UFLS of 59.500 Hz. It is important to
recognize that the results of the dynamic studies should be considered conservative in nature since the impact of
load response and load damping are not modeled.

Texas Interconnection

This analysis is a validation of the proposed IFRO for the Tl using a Light Load Base Case. The 2021 Light Spring Year
Base Case was developed by adapting the 2021 High Wind Case using the generation dispatch and load profile from
an EMS snapshot.

Interconnection Characteristics
Table 2.6 shows the statistical Tl load and inertia characteristics based on the 2018 FERC Form 714 submittals (2017
data) and inertia data collected for essential reliability service measurements as well as the base case attributes.

Table 2.6: Texas Interconnection Characteristics

Interconnection Load

10th Percentile Interconnection Load (MW) 30,347
90th Percentile Interconnection Load (MW) 55,074
Peak Load (MW) 73,473

Interconnection Inertia

10th Percentile Interconnection Inertia (GW-seconds) 181

90th Percentile Interconnection Inertia (GW-seconds) 337

Base Case Attributes

Base Case Load (MW) 27,400
Base Case Inertia (GW-seconds) 143
Base Case Frequency Responsive Reserves (MW) 4,537

Selected Base Case Description and Attributes
The 2021 Spring Light Case with Interconnection inertia of 143 GW-sec and Interconnection load of 27.4 GW was
used for the base case. The on-line generation profile and dispatch scenario from the EMS snapshot were used.
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Other Cases Considered

Initially, the 2021 High Wind Case that was provided to represent a high wind generation dispatch and corresponding
load level greater than the Minimum Case but lower the Summer Peak Case. However, the spinning reserve in that
was considered high and it has 209 GW-sec of interconnection inertia.

Dispatch and Case Modifications
Replace the generation values of the 2021 HW by the provided EMS snapshot and scale the load down from 53 GW
to 27.4 GW.

Results and Key Findings
The BAL-003-2 SDT recommended no change in the TI RLPC of 2,750
MW with the IFRO decreasing slightly from 381 to 380 MW/0.1 Hz.

Tl Findings

Dynamic simulations successfully validated
a Tl IFRO as low as 378.1 MW/0.1 Hz with a
resulting minimum Point C frequency nadir
of 59.302 Hz; this is 2 mHz above the Tl UFLS
of 59.300 Hz.

The base case had a total Interconnection load of 27,400 MW and
inertia of 143 GW-seconds with 4,537 MW of FRR, 16.56% of total
Interconnection load, at the Texas RE recommended droop setting
of 5%. Loss of the proposed RLPC of 2,750 MW with the load
resources credit of 1209 MW that triggered at 59.7 Hz were simulated using the base case and resulted in a minimum
Point C frequency nadir of 59.526 Hz versus an Interconnection UFLS of 59.300 Hz. The starting frequency of 59.968
Hz was statistically determined in the 2017 FRAA report. Settled frequency Value B was 59.790 Hz resulting in a
calculated IFRMa.g of 886.3 MW/0.1 Hz.

Four subsequent levels of detuning were simulated as shown in Table 2.8 and Figure 2.4. The load and inertia were
unchanged for the detuning simulations. The levels were as follows:

e For detuning Level 1, the amount of FRR was reduced to 3,540 MW, or 12.92% of Interconnection load; this
resulted in a calculated IFRMa. of 709.9 MW/0.1 Hz and a minimum Point C frequency nadir of 59.485 Hz.

e For detuning Level 2, the amount of FRR was reduced to 2,538 MW, or 9.26% of Interconnection load; this
resulted in a calculated IFRMa. 0of 592.2 MW/0.1 Hz and a minimum Point C frequency nadir of 59.438 Hz.

e For detuning Level 3, the amount of FRR was reduced to 1,486 MW, or 5.42% of Interconnection load; this
resulted in a calculated IFRMas of 432.4 MW/0.1 Hz and a minimum Point C frequency nadir of 59.345 Hz.

e For detuning Level 4, the amount of FRR was reduced to 482 MW, or 1.76% of Interconnection load; this
resulted in a calculated IFRMa.g of 378.1 MW/0.1 Hz and a minimum Point C frequency nadir of 59.302 Hz.

able S exa erco e on De 0 3
Base Case Detunel Detune2 Detune3 Detuned

Tl Load (MW) 27,400 27,400 27,400 27,400 27,400
On-line Generation (MW) 31,850 31,850 31,850 31,850 31,850
Tl Inertia (GW-sec) 143 143 143 143 143
FRR (MW @ 5% droop) 4,537 3,540 2,538 1,486 482
FRR % Load 16.56% 12.92% 9.26% 5.42% 1.76%

RLPC (MW) 2,750 2,750 2,750 2,750 2,750
Load Resources Credit (MW) 1,209 1,209 1,209 1,209 1,209
Starting Freq Pt A (Hz) 59.968 59.968 59.968 59.968 59.968
Min Freq Pt C (Hz) 59.526 59.485 59.438 59.345 59.302
Time Min Freq (sec) 2.404 3.337 5.775 6.567 6.867

12
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s10][c S exa erco e on De 0 a
Base Case Detunel Detune2 Detune3 Detune4
Settled Freq Value B (Hz) 59.790 59.751 59.708 59.612 59.560
Proposed IFROas (MW/0.1 Hz) 380 380 380 380 380
IFRMa.s (MW/0.1 Hz) 866 710 592 432 378
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Figure 2.4: Texas Interconnection Base Case and Detuning Graphs

Conclusion

Time (Seconds)

The aforementioned dynamic simulations successfully validated a Tl IFRO as low as 378 MW/0.1 Hz with a resulting
minimum Point C frequency nadir of 59.302 Hz; this is 2 mHz above the TI UFLS of 59.300 Hz. It is important to
recognize that the results of the dynamic studies should be considered conservative in nature since the impact of
load response and load damping are not modeled.
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Appendix A: Definitions

Note that IFROs and IFRMs are negative numbers because the change in MW output should be in the opposite
direction as the change in frequency. For convenience purposes, references in this report to IFROs and IFRMs will be
in terms of absolute value.

Interconnection Frequency Response Obligation: IFRO is the minimum amount of frequency response that must be
maintained by an interconnection in order to avoid activation of the first stages of UFLS.®

Value A: The average pre-disturbance frequency for the period T-16 through T+0 seconds

Value B: The post-disturbance frequency for the period T+20 through T+52 seconds is defined as the settled
frequency response.

Point C: The point at which the frequency decline of an event is arrested, often called the nadir.

Interconnection Frequency Response Measurement: IFRM is the measured frequency response of the
interconnection calculated as:

MW Loss

IFRMA_B = m

Where:
MW Loss = Resource or Load Output immediately prior to the start of the event

Af,_g= Change in frequency from Value A to Value B Change in frequency from Value A to Value B

Resource Loss Protection Criteria: RLPC was originally determined in the 2012 Frequency Response Initiative Report*
and are shown in Table A.1.

Table A.1: Original RLPCs ‘

Interconnection | RLPC Description MW Criteria

Eastern 2007 El 4,500 Largest Resource Event in Last 10 Years
Frequency Event

Loss of 2 Palo

Western . 2,740 Largest N-2 Resource Loss Event
Verde Units

ERCOT Loss of So.uth 2,750 Largest Total PIant. with Common Voltage
Texas Project Switchyard

Québec 1,700 Operating Loss Criteria

8 |FRO is described in detail in the 2012 Frequency Response Initiative Report at:
http://www.nerc.com/docs/pc/FRI _Report 10-30-12 Master w-appendices.pdf
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Appendix B: Interconnection RLPC Values

Based on initial review, the numbers below are representative of the RLPC for each Interconnection proposed by BAL-
003-2 SDT.

Eastern Interconnection:

Present RLPC = 4,500 MW Load Credit =0 MW
RESOURCE LOSS A=1,732 MW

RESOURCE LOSS B = 1,477 MW

Proposed RLPC = 3,209 MW

Western Interconnection:

Present RLPC = 2,626 MW Load Credit =0 MW
RESOURCE LOSS A=1,505 MW

RESOURCE LOSS B = 1,344 MW

N-2 RAS = 2,850 MW

Proposed RLPC = 2,850 MW

ERCOT:

Present RLPC = 2,750 MW Load Credit = 1,209 MW
RESOURCE LOSS A=1,375 MW

RESOURCE LOSS B =1,375 MW

Proposed RLPC = 2,750 MW

Quebec Interconnection:

Present RLPC = 1,700 MW Load Credit =0 MW
RESOURCE LOSS A = 1,000 MW

RESOURCE LOSS B = 1,000 MW

Proposed RLPC = 2,000 MW
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Appendix C: Calculation of IFRO Values

The IFRO is calculated using the RLPC as shown in Table C.1

IFRO = (RLPC-CLR)
(MDF*10)

expressed as MW/0.1Hz

MDF is the Maximum Delta Frequency for the specific interconnection as determined in the 2017 Frequency
Response Annual Analysis (FRAA).

Table C.1: Interconnection Frequency Response Obligation

Eastern Western ERCOT HQ Units
Max. Delta Frequency 0.420 0.280 0.405 0.947 Hz
Resource Loss Protection Criteria 3,209 2,850 2,750 2,000 MW
Credit for Load Resources 0 0 1,209 0 MW
Calculated IFRO -764* -1018 -380 -211 MW/0.1Hz

* The proposed EI IFRO will be reduced in three increments pending evaluation of the previous reduction.

NERC | IFRO Determination and Validation | November 2019

16




NEIRC

L]
NORTH AMERICAN ELECTRIC
RELIABILITY CORPORATION

Exhibit G S

Proposed Resource Loss Protection Criteria

RELIABILITY | RESILIENCE | SECURITY




NEIRC

NORTH AMERICAN ELECTRIC
RELIABILITY CORPORATION

Proposed Resource Loss Protection Criterrs

Background and Current Methodologies
The Resource Loss Protection Criteria (RLPC) is the respective Interconnection design resource
MW, which is used to determine the Interconnection Frequency Response Obligation (IFRO).
An “N-2 Event” is defined as a single initiating event that leads to multiple (two or more) electrical
facilities being removed from service. Examples of this are breaker failure events, bus faults, or double ™~
circuit tower outages.

Previously, the RLPC has been calculated from the largest N-2 events identified in each Interconnection,
except for the Eastern Interconnection. In the Eastern Interconnection, the RLPC has been calculated
using the largest single event in the previous ten years.

The RLPC value should be set for each Interconnection such that the underfrequency load shedding safety
net is not activated for the largest N-2 Event. The previous BAL-003 IFRO methodology determined that
the largest N-2 Event should not precipitate an underfrequency load shedding event. Ideally, the RLPC
value should always equal or exceed the largest N-2 Event. If the RLPC is set to a larger value than the
largest N-2 Event, the probability of an underfrequency load shedding event decreases. If the RLPC value
is set to a value less than the largest N-2 Event, the probability of an underfrequency load shedding event
increases.

A guantitative approach for selecting the RLPC can be implemented that minimizes the need for detailed
system analysis to be performed annually.

Currently, each Balancing Authority (BA) or Reserve Sharing Group (RSG) determines its Most Severe
Single Contingency (MSSC) with respect to resource loss as required by BAL-002-2(i), Requirement R2. The
MSSC calculation is done in Real-time operations based on actual system configuration.

Relevant Definitions

For convenience, the definitions of the following terms defined in the Glossary of Terms used in NERC
Reliability Standards are provided below. Where a conflict exists between the definition provided here and
the definition in the Glossary, the definition in the Glossary shall control.

Most Severe Single Contingency:

The Balancing Contingency Event, due to a single contingency identified using system models maintained
within the RSG or a BA's area that is not part of a RSG, that would result in the greatest loss (measured in
Megawatts (MWs) of resource output used by the RSG or a BA that is not participating as a member of a
RSG at the time of the event to meet Firm Demand and export obligation (excluding export obligation for
which Contingency Reserve obligations are being met by the Sink Balancing Authority).
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Balancing Contingency Event:
Any single event described in Subsections (A), (B), or (C) below, or any series of such otherwise single
events, with each separated from the next by one minute or less.

A. Sudden loss of generation:
a. Dueto:
i. unit tripping, or
ii. loss of generator Facility resulting in isolation of the generator from the Bulk Electric System
or from the responsible entity’s System, or
iii. sudden unplanned outage of transmission Facility.
b. And that causes an unexpected change to the responsible entity’s Area Control Error (ACE).

B. Sudden loss of an Import, due to forced outage of transmission equipment that causes an
unexpected imbalance between generation and Demand on the Interconnection.

C. Sudden restoration of a Demand that was used as a resource that causes an unexpected change to
the responsible entity’s ACE.

Interconnection:

A geographic area in which the operation of Bulk Power System components is synchronized such that the
failure of one or more of such components may adversely affect the ability of the operators of other
components within the system to maintain Reliable Operation of the Facilities within their control. When
capitalized, any one of the four major electric system networks in North America: Eastern, Western,
ERCOT and Quebec.

Proposal
The Interconnection RLPC is calculated based on a resource loss in accordance with the following process:

NERC will request BAs to provide their two largest resource loss values and largest resource loss due to an
N-1 or N-2 RAS event. This will facilitate comparison between the existing Interconnection RLPC values
and the RLPC values in use. This data submission will be needed to complete the calculation of the RLPC
and IFRO.

BAs determine the two largest resource losses for the next operating year based on a review of the
following items:

e Thetwo largest independent Balancing Contingency Events, each due to a single contingency,
identified using system models measured by megawatt loss in a normal system configuration (N-
0). (An abnormal system configuration is not used to determine the RLPC.)

e The two largest units in the BA Area, regardless of shared ownership/responsibility.
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e The two largest Remedial Action Scheme (RAS) resource losses (if any) which are initiated by single
(N-1) contingency events.

The BA provides these two numbers determined above as Resource Loss A and Resource Loss B in the FRS
Form 1.

The BA should then provide the largest resource loss due to RAS operations (if any) which is initiated by a
multiple contingency (N-2) event (RLPC cannot be lower than this value). If the RAS impacts more than a
single BA, one BA is asked to take the lead and sum all resources lost due to the RAS event and provide
that information.

The calculated RLPC should meet or exceed any credible N-2 resource loss event.

The host BA (or planned host BA) where jointly-owned resources are physically located, should be the
only BA to report that resource. The full ratings of the resource, not the fractional shares, should be
reported.

Direct-current (DC) ties to asynchronous resources (such as DC ties between Interconnections, or the
Manitoba Hydro Dorsey bi-pole ties to their northern asynchronous generation) should be considered as
resources losses. DC lines, such as the Pacific DC Intertie, which ties two sections of the same synchronous
interconnection together, should not be reported. A single pole block with normal clearing in a monopole
or bi-pole high-voltage direct current system is a single contingency.

For a hypothetical four-BA Interconnection, Plant 1, in BA1, has two generators rated at 1200
MW each. Plant 2, in BA2 has a generator rated at 1400 MW. BA2's next largest contingency is
1000 MW. The two largest resource losses for BA3 and BA4 are listed below.

BA1l Resource Loss A =1200 MW Resource Loss B = 1200 MW  Both at Plant 1 (N-2)
BA2 Resource Loss A= 1400 MW Resource Loss B =1000 MW  Electrically separate
BA3 Resource Loss A = 1000 MW Resource Loss B =800 MW  Electrically separate

BA4 Resource Loss A =1500 MW (DC TIE) Resource Loss B= 500 MW Electrically separate

The ERO would apply the RLPC selection methodology described above to determine the RLPC
for the Interconnection. Using this methodology, results in the following:

Largest Resource Loss = 1500 MW

Second Largest Resource Loss = 1400 MW
Summation of two largest resource losses = 2900 MW
Interconnection RLPC = 2900 MW

If only the N-2 Event was applied, the RLPC for the Interconnection would be 2400 MW. The
summation of the two largest Interconnection Resource Losses will equal or exceed, but never
fall short of, the N-2 Event scenario.

Proposed Resource Loss Protection Criteria — October 2019 3
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In order to evaluate RAS resource loss, single (N-1) and multiple (N-2) contingency events
should be evaluated.

Hypothetically, in an Interconnection:

BA1 RAS = 2850 MW N-2 RAS event
BA1 Resource Loss A =1150 MW

BA1 Resource Loss B = 800 MW

BA2 Resource Loss A = 1380 MW

BA2 Resource Loss B = 1380 MW

BA3 RAS = 1000 MW N-1 RAS event
BA3 Resource Loss A = 800 MW

BA3 Resource Loss B =700 MW

In this case, the ERO would determine the RLPC as follows: the summation of the two largest
resource losses is 2760 MW. Since the N-2 RAS event exceeds the summation of the two
largest single contingency events, the RLPC is the N-2 RAS event, or 2850 MW.

Interconnection RLPC Values
Based on initial review, the numbers below would be representative of the RLPC for each Interconnection.

Eastern Interconnection:

Present RLPC = 4500 MW Load Credit =0 MW
RESOURCE LOSS A =1732 MW

RESOURCE LOSS B = 1477 MW

Proposed RLPC = 3209 MW

Western Interconnection:

Present RLPC = 2626 MW Load Credit =0 MW
RESOURCE LOSS A = 1505 MW

RESOURCE LOSS B = 1344 MW

N-2 RAS = 2850 MW

Proposed RLPC = 2850 MW

ERCOT:

Present RLPC = 2750 MW Load Credit = 1209 MW
RESOURCE LOSS A = 1375 MW

RESOURCE LOSS B = 1375 MW

Proposed RLPC = 2750 MW

Quebec Interconnection:
Present RLPC = 1700 MW Load Credit =0 MW
RESOURCE LOSS A = 1000 MW

Proposed Resource Loss Protection Criteria — October 2019 4
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RESOURCE LOSS B = 1000 MW
Proposed RLPC = 2000 MW
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Standard Drafting Team Roster

Name Company

David Lemmons Ethos Energy Group Chair

Rich Hydzik Avista Vice-chair S
Thomas V. Pruitt Duke Energy Member
Greg Park Northwest Power Pool Member
Danielle Croop PJM Interconnection Member
Daniel Baker Southwest Power Pool Member
Sandip Sharma ERCOT Member
William (Bill) Shultz Southern Company Member
Antonio Franco Gridforce Member
Joshua Boone LG&E and KU Services Co. Member
Jessica Tang IESO Member
Laura Anderson NERC - Standards Developer NERC Staff
Darrel Richardson NERC - Principal Technical Advisor | NERC SME
Bob Cummings NERC - Senior Director NERC SME
Brad Gordon NERC - Manager NERC SME
Candice Castaneda NERC - Legal

Lauren Perotti NERC - Legal
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Summary of Development History

The following is a summary of the development record for proposed Reliability Standard
BAL-003-2.

I. Overview of the Standard Drafting Team

When evaluating a proposed Reliability Standard, the Commission is expected to give “due
weight” to the technical expertise of the ERO.! The technical expertise of the ERO is derived from
the standard drafting team (“SDT”) selected to lead each project in accordance with Section 4.3 of
the NERC Standard Processes Manual, Appendix 3A to the NERC Rules of Procedure.? For this
project, the SDT consisted of industry experts, all with a diverse set of experiences. A roster of the
Project 2017-01 — Modifications to BAL-003-1.1 SDT members is included in Exhibit H.

II. Standard Development History

A. Standard Authorization Request Development
On June 14, 2017, the Standards Committee authorized posting a Standards Authorization
Request (“SAR”) as well as the solicitation of nominations for the Project 2017-01 — Modifications
to BAL-003-1.1 SDT.2 The SAR was posted for a 30-day informal comment period from June 19,
2017 through July 18, 2017 and the drafting team nominations were open from June 19, 2017

through July 3, 2017. The SAR received 17 sets of responses, including comments from

! Section 215(d)(2) of the Federal Power Act; 16 U.S.C. § 824(d)(2) (2018).

2 The NERC Standard Processes Manual is available at
https://www.nerc.com/FilingsOrders/us/RuleOfProcedureDL/SPM_Clean_Mar2019.pdf.

3 NERC, Minutes - Standards Committee Meeting (June 14, 2017), Agenda Item 7,

https://www.nerc.com/comm/SC/Agenda%20Highlights%20and%20Minutes/Standards%20Committee%20Meeting
%20Minutes%20-%20Approved_June 14 2017.pdf.



approximately 68 different people from approximately 50 companies, representing all 10 industry
segments.*

In order to balance the experience and technical expertise on the SDT, the Standards
Committee authorized a supplemental nomination period to consider additional candidates.® The
second SDT nomination period was open from July 27, 2017 through August 9, 2017.

A second Standard Authorization Request was submitted by Northwest Power Pool
Frequency Response Sharing Group recommending that the project add a second phase to address
additional issues. The second SAR was posted for a 30-day formal comment period from
November 2, 2017 through December 1, 2017. The second SAR received 42 sets of responses,
including comments from approximately 115 different individuals and approximately 75
companies, representing all 10 industry segments.®

The project was thereafter broken out into two phases. The purpose of the first phase was
to implement the recommendations of the 2016 Frequency Response Annual Analysis report to
address Interconnection Frequency Response Obligation (*IFRO”) calculation issues, primarily
though targeted revisions to BAL-003-1.1 Attachment A and the supporting documents. The
purpose of the ongoing second phase is to address broader potential revisions to BAL-003
requirements, including consideration of the IFRO method in its entirety and revisions to the

applicable entities.

4 Comment Report — 2017-01 Modifications to BAL-003-1.1 SAR,
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/2017-
01_SAR_Comments_Raw_071917.pdf.

5 NERC, Minutes — Standards Committee Meeting (July 19, 2017), Agenda Item 12a (originally 2e),
https://www.nerc.com/comm/SC/Agenda%20Highlights%20and%20Minutes/Standards%20Committee%20Meeting
%20Minutes%20-%20Approved_July 19 2017.pdf.

6 NERC, Consideration of Comments — 2017-01 Modifications to BAL-003-1.1 (April, 2018),
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/2017_01_NWPP_SAR_Comment_Respo
nse_April_2018.pdf.



Finally, on March 14, 2018 the Standards Committee authorized a final supplemental
nomination period for additional members of the project 2017-01 SDT, particularly to add
members from the generation industry segment.” Additional SDT nominations were open from
March 19, 2018 through March 28, 2018. On April 18, 2018, the Standards Committee authorized
including four additional nominees on the SDT and the combined SAR was accepted and posted,
authorizing the project to move forward.®

B. First Posting — Informal Comment Period

An initial draft of proposed Reliability Standard BAL-003-2, Proposed Resource Loss
Protection Criteria was posted for a 15-day informal comment period from September 6, 2018
through September 20, 2018, along with the revised Procedure for ERO Support of Frequency
Response and Frequency Bias Setting Standard, revised FRS Form 1, and other supporting
documents. There were 18 sets of responses, including comments from approximately 78 different
individuals and approximately 56 companies, representing all 10 industry segments.®

C. Second Posting — Comment Period, Initial Ballot, and Non-binding Poll

On November 14, 2018, the Standards Committee authorized posting proposed Reliability

Standard BAL-003-2 and the associated Implementation Plan, VRFs, and VSLs for a 45-day

formal comment period and initial ballot, with a parallel additional ballot and non-binding poll

7 NERC, Minutes - Standards Committee Meeting (March 14, 2018), Agenda Item 6,
https://www.nerc.com/comm/SC/Agenda%20Highlights%20and%20Minutes/Standards%20Committee%20Meeting
%20Minutes_Approved_April_18 2018.pdf.

8 NERC, Minutes — Standards Committee Conference Call (April 18, 2018), Agenda Item 4,
https://www.nerc.com/comm/SC/Agenda%20Highlights%20and%20Minutes/Standards%20Committee%20Meeting
%20Minutes%20-%20Approved%20June%2013,%202018.pdf.

9 NERC, Consideration of Comments — 2017-01 Modifications to BAL-003-1.1 (November 2018),
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/2017-
01_Responses_to_Consideration%200f%20Comments_lka.pdf.
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held during the last 10 days of the comment period.!® The documents were posted for a 45-day
formal comment period from December 4, 2018 through January 17, 2019, with a parallel
additional ballot and non-binding poll held during the last 10 days of the comment period from
January 8, 2019 through January 17, 2019.

The initial ballot for proposed BAL-003-2 received 96.41 percent approval, reaching
quorum at 92.02 percent of the ballot pool. The Implementation Plan received 99.04 percent
approval, reaching quorum at 91 percent of the ballot pool. The non-binding poll for the associated
VRFs and VSLs received 93.89 percent supportive opinions, reaching quorum at 90.69 percent of
the ballot pool. There were 23 sets of responses, including comments from approximately 93
different individuals and approximately 69 companies, representing all 10 industry segments.*!

D. Final Ballot

Proposed Reliability Standard BAL-003-2 was posted for a 14-day final ballot period from
October 10, 2019 through October 24, 2019. The ballot period was extended to allow stakeholders
additional time to review updated versions of the VRFs and VSLs.? The ballot reached quorum
at 92.96 percent of the ballot pool, with 100 percent approval.

E. Board of Trustees Adoption

On November 5, 2019, the NERC Board of Trustees adopted proposed Reliability Standard

BAL-003-2, the Implementation Plan, and the associated VRFs and VVSLs. The Board also adopted

the revised Procedure for ERO Support of Frequency Response and Frequency Bias Setting

10 NERC, Minutes — Standards Committee Conference Call (November 14, 2018), Agenda ltem 4,
https://www.nerc.com/comm/SC/Agenda%20Highlights%20and%20Minutes/Standards%20Committee%20Meeting
%20Minutes%20-%20Approved%20December%2012,%202018.pdf.

1 NERC, Consideration of Comments — 2017-01 Modifications to BAL-003-1.1 (October 2019),
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/Project_2017-
01_Consideration%200f%20Comments_lka.pdf.

12 Updated Standards Announcement — Project 2017-01 Modifications to BAL-003-1.1 (October 2019),
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/Project%202017-

01%20Final_Ballot_ Word_Announcement_update.pdf.



Standard. These actions officially concluded work under the first phase of Project 2017-01.13
Work under the multi-year second phase of the project remains ongoing.
F. Errata Correction
On December 18, 2019, the Standards Committee approved errata to proposed Reliability

Standard BAL-003-2; specifically, two corrections to Attachment A to the standard.*

13 NERC, Minutes — Board of Trustees (November 5, 2019), Agenda Item 5b, at 5-6,
https://www.nerc.com/gov/bot/Agenda%20highlights%20and%20Mintues%202013/FINAL-Minutes-BOARD-
Open-Meeting-Nov-2019.pdf.

14 See NERC Standards Committee Agenda Package, Agenda Item 8 (BAL-003-2 Errata) available at

https://www.nerc.com/comm/SC/Agenda%20Highlights%20and%20Minutes/SC%20Agenda%20Package_Decemb
er182019.pdf.
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Project 2017-01 Modifications to BAL-003-1.1

Related Files

Status
A 10-day final ballot for BAL-003-2 — Frequency Response and Frequency Bias Setting concluded at 8:00 p.m. Eastern, Thursday, October 24, 2019.

Background
Two Standard Authorization Requests (SARs) were received for modifying BAL-003-1.1. The first SAR was submitted by the NERC Resource Subcommittee (NERC RS) and was posted for industry

comment from June 19, 2017 through July 18, 2017. The second SAR was submitted by the Northwest Power Pool Frequency Response Sharing Group (NWPP FRSG). This SAR proposes a two-
phase approach to modifying the current standard.

The supporting documents for BAL-003-1 were developed using engineering judgment on the data collection and process needed to determine the Interconnection Frequency Response Obligation
(IFRO) as well as the processing of raw data to determine compliance. Now that the standard is in place and the data is available for analysis, minor errors in assumptions as well as process
inefficiencies have been identified. It was anticipated that as frequency response improves, the approaches embedded in the standard for annual samples may need to be modified. In addition
to fixing the inconsistencies identified in the Frequency Response Annual Analysis Report, the drafting team may separate the administrative and procedural items and reassign them to an
alternative process subject to ERO and NERC Operating Committee approval.

Standard(s) Affected: BAL-003-1 Frequency Response and Frequency Bias Setting | BAL-003-1.1 Frequency Response and Frequency Bias Setting

Purpose/Industry Need

The Phase I portion of the project proposes to revise the BAL-003-1 standard and process documents to address: (1) the inconsistencies in calculation of IFROs due to interconnection Frequency
Response performance changes of Point C and/or Value B; (2) the Eastern Interconnection Resource Contingency Protection Criteria; (3) the frequency of nadir point limitations (currently limited
to t0 to t+12); (4) clarification of language in Attachment A, i.e. related to Frequency Response Reserve Sharing Groups (FRSG) and the timeline for Frequency Response and Frequency Bias
Setting activities; and (5) the BAL-003-1 FRS Forms need enhancements that include, but may not be limited to, the ability to collect and submit FRSG performance data. Additionally, the
supporting procedural and process steps may be removed from Attachment A and captured in an ERO and NERC Operating Committee approved Reference Document such that timely process
improvements can be made as future lessons are learned.

This project will be a two-phase approach. The first phase will address the Phase 1 recommendations in the SAR. The scope of the work identified in the second phase will be to (1) establish a
real-time reliability standard addressing the necessary frequency response to maintain reliability; (2) establish comparability for the correct responsible entity; (3) develop real-time measurements
incorporating topology difference, and (4) eliminate the incorrect indicators.

The second phase will address the Phase II recommendations in the SAR: Make the Interconnection Frequency Response Obligation (IFRO) calculations and associated allocations: 1) more
reflective of current conditions; 2) consider all characteristics affecting Frequency Response (e.g., load response, mix and type of generation); 3) include all applicable entities; and 4) be as
equitable as possible; and

Frequency Response Measure (FRM): 1) ensure that over-performance by one entity does not negatively impact the evaluation of performance by another; 2) measure types/periods of response
in addition to secondary Frequency Response, particularly primary Frequency Response; 3) include all applicable entities; and 4) make allocations as equitable as possible.

Consideration of
Comments

Final Draft

BAL-003-2
Clean (46) | Redline to Last Posted (47) Redline to
Last Approved (48) *updated

Implementation Plan
Clean (49) | Redline to Last Posted (50)

Final Ballot
Supporting Materials
VRF/VSL Justifications *updated Updated Info (61) 10/10/19 — 10/24/19 Ballot Results
ustifications “update The ballot was extended
Clean (51) | Redline to Last Posted (52) Info (62) to provide stakeholders BAL-003-2 (63)
- adequate me to
Background Document (53) review the updated
Vote documents.
Resources Loss Protection Criteria
Clean (54) | Redline to Last Posted (55)
Procedure for ERO Support of Frequency Response and Frequency
Bias Setting Standard
Clean (56) |_Redline to Last Posted (57)
Redline to Last Approved (58)
Revised FRS Form 1 (59)
Modifications to FRS Form 1 (60)
Comment Period
Phase II Survey Form (Word) Info 4/4/19 - 4/17/19
Submit Feedback
Draft 1
BAL-003-2
Clean (27) | Redline to Last Posted (28) Initial Ballot Ballot Results
Implementation Plan (29)
Info (39) 01/08/19 - 01/17/19 BAL-003-2 (40)

Supporting Materials
Vote
Unofficial Comment Form (Word) (30)


https://www.nerc.com/pa/Stand/Pages/Project201701ModificationstoBAL00311RelatedFiles.aspx
http://www.nerc.com/_layouts/PrintStandard.aspx?standardnumber=BAL-003-1&title=Frequency%20Response%20and%20Frequency%20Bias%20Setting&jurisdiction=United%20States
http://www.nerc.com/_layouts/PrintStandard.aspx?standardnumber=BAL-003-1.1&title=Frequency%20Response%20and%20Frequency%20Bias%20Setting&jurisdiction=United%20States
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/Project_2017_01_BAL_003_2_clean_October_2019_lka_final.pdf
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/Project_2017_01_BAL_003_2_redline_last_posted_October_2019_lka.pdf
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/Project_2017_01_Modifications_to_BAL-003-1.1_redline_to_last_approved.pdf
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/Project_2017_01_Implementation%20Plan%20BAL_003_2_October_2019_clean.pdf
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/Project_2017_01_Implementation%20Plan%20BAL_003_2_October_2019_redline.pdf
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/2017_01_VRF_VSL_Justifications_clean_October_2019.pdf
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/2017_01_VRF_VSL_Justifications_redline_October_2019.pdf
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/Bal-003-1_Background_Document_Clean_20121130.pdf
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/Project_2017_01_RLPC_Clean_October_2019_lka.pdf
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/Project_2017_01_RLPC_Redline_last_posted_October_2019_lka.pdf
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/2019%20ERO%20Procedure%20document_October_2019_clean_from_last_posted_Project_2017_01_lka.pdf
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/2019%20ERO%20Procedure%20document_October_2019_redline_from_last_posted_Project_2017_01_lka.pdf
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/Project_2017_01_Procedure_document_redline_last_approved_October_2019_lka.pdf
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/Eastern%20Int%20FRS_Form_1-2018_Modified%20for%20SDT.xlsm
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/Modifications%20to%20FRS%20Form%201_V2.pdf
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/Project%202017-01%20Final_Ballot_Word_Announcement_update.pdf
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/Project%202017-01%20Final_Ballot_Word_Announcement.pdf
https://sbs.nerc.net/
https://sbs.nerc.net/BallotResults/Index/370
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/2017-01%20Survey_Unofficial_Comment_Form_April_2019.docx
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/2017-01_Survey_Word_Announcement_040219.pdf
https://nerc.checkboxonline.com/Survey.aspx?s=26684964d651418a981284c10230a9d1
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/Project_2017_07_BAL_003_2_clean_December_2018_draft_2.pdf
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/Project_2017_07_BAL_003_2_redline_December_2018_draft_2.pdf
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/Project_2017_01_Implementation%20Plan%20BAL_003_2_December_2018.pdf
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/2017-01_Unofficial_Comment_Form_initial_posting_December2018.docx
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/Project%202017-01_Email_Word_Announcement_December2018.pdf
https://sbs.nerc.net/
https://sbs.nerc.net/BallotResults/Index/314

VRF/VSL Justifications (31)

Background Document (32)

Resources Loss Protection Criteria
Clean (33) | Redline to Last Posted (34)

Procedure for ERO Support of Frequency Response and Frequency
Bias Setting Standard
Clean (35) | Redline to Last Posted (36)

Revised FRS Form 1 (37)
Modifications to FRS Form 1 (38)

Draft Reliability Standard Audit Worksheet (RSAW)

BAL-003-2

Redline (19)

Supporting Materials

Resources Loss Protection Criteria (20)

Procedure for ERO Support of Frequency Response and

Frequency Bias Setting Standard (21)

Revised FRS Form 1 (22)

Unofficial Comment Form (Word) (23)

Standard Authorization Request
Clean (17) | Redline (18)

Supplemental Drafting Team Nominations

Supporting Materials

Unofficial Nomination Form (Word) (15)

Standards Authorization Request (9)

(submitted by NWPP FRSG)

Supporting Materials

BAL-003 Technical Document Unofficial (10)

Comment Form (Word) (11)

Comment Period
Info (43)

Submit Comments

Join Ballot Pools

Info

Send RSAW feedback to:
RSAWfeedback@nerc.net

Comment Period
Info (24)

Submit Comments

Approved by the
Standards Committee

Supplemental Nomination Period
Info (16)

Submit Nominations

Comment Period
Info (12)

Submit Comments

Implementation
Plan (41)

Non-binding Poll

Results

BAL-003-2 (42)

Comments

Received (44
12/04/18 - 01/17/19 eceived (44)

12/04/18 - 01/02/19

Coming Soon

Comments
Received (25)

09/06/18 - 09/20/18

04/18/18

03/19/18 — 03/28/18

11/02/17 - 12/01/17 Comments

Received (13)

Consideration of
Comments (45)

Consideration of

Comments (26)

Consideration of
Comments (14)


https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/2017_01_VRF_VSL_Justifications_December_2018.pdf
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/Bal-003-1-Background_Document-Clean-2013_FILING%20docx.pdf
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/Clean_Project_2017_01_RLPC_December2018.pdf
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/Redline_Project_2017_01_RLPC_December2018.pdf
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/Procedure_for_ERO_Support_of_Frequency_Response_and_Frequency_Bias_Setting_Standard.pdf
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/Project_2017_01_Procedure_document_clean_December2018.pdf
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/Project_2017_01_Procedure_document_redline_December2018.pdf
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/Eastern%20Int%20FRS_Form_1-2018_Modified%20for%20SDT.xlsm
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/Modifications%20to%20FRS%20Form%201_V2.pdf
https://sbs.nerc.net/BallotResults/Index/316
https://sbs.nerc.net/BallotResults/Index/315
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/Project_2017-01_Consideration%20of%20Comments_lka.pdf
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/Project%202017-01_Email_Word_Announcement_December2018.pdf
https://sbs.nerc.net/
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/2017-01_rawcomments_Word_011819.pdf
https://sbs.nerc.net/
mailto:RSAWfeedback@nerc.net
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/BAL_003_2_%20redline_092018.pdf
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/Proposed_RLPC_092018.pdf
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/Procedure_for_ERO_Support_of_Frequency_Response_and_Frequency_Bias_Setting_Standard.pdf
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/Modifications%20to%20FRS%20Form%201.pdf
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/2017-01_Unofficial_Comment_Form_September_2018.docx
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/Project%202017-01_Email_Word_Announcement_September%202018.pdf
https://sbs.nerc.net/
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/2017-01_rawcomments_Word_092118.pdf
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/2017-01_Responses_to_Consideration%20of%20Comments_lka.pdf
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/2017_07_SAR_Clean_April2018.pdf
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/2017_07_SAR_Redline_April2018.pdf
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311RF/2017-01_Supp_Noms_Unofficial_Nomination_Form_March2018.docx
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311RF/2017-01_SDT_Nom_Period_Word_Announce_March2018.pdf
https://www.nerc.net/nercsurvey/Survey.aspx?s=80052041cd37438080968b2fe0f317d9
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/2017-01_SAR_NWPP_Nov2017.pdf
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/2017-01_BAL_003_Technical_Document_NWPP_Nov2017.pdf
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/2017-01_Unofficial_Comment_Form_NWPP_Nov2017.docx
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/2017-01_NWPP_SAR_Comment_Period_Word_Announcement_110217.pdf
https://sbs.nerc.net/
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/2017-01_SAR2_RAW_Comment_Report_120417.pdf
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/2017_01_NWPP_SAR_Comment_Response_April_2018.pdf

Supplemental Standard Authorization Request Team Nominations Supplemental Nomination Period 07/27/17 - 08/09/17

Supporting Materials Info (8)
Unofficial Nomination Form (Word) (7) Submit Nominations
Standards Authorization Request (3) Comment Period

(submitted by NERC RS)

Info (5) 06/19/17 - 07/18/17 Comments

Supporting Materials
Received (6)

. Submit Comments
Unofficial Comment Form (Word) (4)

Standard Authorization Request Drafting Team Nominations Nomination Period

Supporting Materials Info (2) 06/19/17 - 07/03/17

Unofficial Nomination Form (Word) (1) Submit Nominations


https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/2017-01_Supp_Noms_Unofficial_Nomination_Form_072717.docx
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/2017-01_SDT_Supp_Nom_Period_Word_Announce_July%202017.pdf
https://www.nerc.net/nercsurvey/Survey.aspx?s=80052041cd37438080968b2fe0f317d9
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/2017-01_SAR_June_2017.pdf
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/2017-01_Unofficial_Comment_Form_061917.docx
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/2017-01_SAR_Comment_Period_Word_Announcement_061917.pdf
https://sbs.nerc.net/
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/2017-01_SAR_Comments_Raw_071917.pdf
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/2017-01_Unofficial_Nomination_Form_061917.docx
https://www.nerc.com/pa/Stand/Project201701ModificationstoBAL00311/2017-01_SDT_Nom_Period_Word_Announce_June%202017.pdf
https://www.nerc.net/nercsurvey/Survey.aspx?s=80052041cd37438080968b2fe0f317d9

NEIRC

L]
NORTH AMERICAN ELECTRIC
RELIABILITY CORPORATION

Unofficial Nomination Form
Project 2017-01 Modifications to BAL-003-1.1 Drafting Team

Do not use this form for submitting nominations. Use the electronic form to submit no
p.m. Eastern, Monday, July 3, 2017. This unofficial version is provided to assist nominees in
information necessary to submit the electronic form.

Additional information about this project is available on the Project 2017-01 Modifications to BAL-003-1.
page. If you have questions, contact Senior Standards Developer Darrel Richardson, (via email), or at
(609) 613-1848.

By submitting a nomination form, you are indicating your willingness and agreement to actively
participate in face-to-face meetings and conference calls.

Previous drafting or review team experience is beneficial, but not required. A brief description of the
desired qualifications, expected commitment, and other pertinent information is included below.

Project 2017-01 Modifications to BAL-003-1.1

The purpose of this project is to review the issues identified in the SAR and make corresponding
modifications to BAL-003-1.1 as necessary.

Standards affected: BAL-003-1 and BAL-003-1.1

The supporting documents for BAL-003-1.1 were developed using engineering judgment on the data
collection and process needed to determine the Interconnection Frequency Response Obligation (IFRO) as
well as the processing of raw data to determine compliance. Now that the standard is in place and the
data is available for analysis, minor errors in assumptions as well as process inefficiencies have been
identified. It was anticipated that as frequency response improves, the approaches embedded in the
standard for annual samples may need to be modified. In addition to fixing the inconsistencies identified
in the Frequency Response Annual Analysis Report (FRAA), the drafting team may separate the
administrative and procedural items and reassign them to an alternative process subject to ERO and NERC
Operating Committee approval.

The time commitment for these projects is expected to be up to two face-to-face meetings per
guarter (on average two full working days each meeting) with conference calls scheduled as needed
to meet the agreed-upon timeline the review or drafting team sets forth. Team members may also
have side projects, either individually or by subgroup, to present to the larger team for discussion and
review. Lastly, an important component of the review and drafting team effort is outreach. Members
of the team will be expected to conduct industry outreach during the development process to support
a successful project outcome.

We are seeking a cross section of the industry to participate on the team, but in particular are seeking
individuals who have experience and expertise in one or more of the following areas: Reliability

RELIABILITY | ACCOUNTABILITY
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Coordinator operations, transmission operations, Balancing Authority operations and generation
operations. Experience with developing standards inside or outside (e.g., IEEE, NAESB, ANSI, etc.) of the
NERC process is beneficial, but is not required, and should be highlighted in the information submitted, if
applicable.

Individuals who have facilitation skills and experience and/or legal or technical writing backgrounds are
also strongly desired. Please include this in the description of qualifications as applicable.
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Name:

Organization:

Address:

Telephone:

E-mail:

Please briefly describe your experience and qualifications to serve on the requested Standard
Drafting Team (Bio):

If you are currently a member of any NERC drafting team, please list each team here:
|:| Not currently on any active SAR or standard drafting team.
|:| Currently a member of the following SAR or standard drafting team(s):

If you previously worked on any NERC drafting team please identify the team(s):
|:| No prior NERC SAR or standard drafting team.
|:| Prior experience on the following team(s):

Select each NERC Region in which you have experience relevant to the Project for which you are

volunteering:

[ ] Texas RE [ ]NPCC [ ]SPPRE
[ ]FRCC [ |RF [ ] wWEcC
[ ]MRO [ ] SERC [ ] NA = Not Applicable

Unofficial Nomination Form
Project 2017-01 Modifications to BAL-003-1.1 | June 2017
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Select each Industry Segment that you represent:

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, and Provincial Regulatory or other Government Entities

10 — Regional Reliability Organizations and Regional Entities

00 O O E O O | ) 0 O

NA — Not Applicable

Select each Function? in which you have current or prior expertise:

|:| Balancing Authority |:| Transmission Operator

[ ] Compliance Enforcement Authority [ ] Transmission Owner

[ ] Distribution Provider [ ] Transmission Planner

D Generator Operator D Transmission Service Provider
|:| Generator Owner |:| Purchasing-selling Entity

|:| Interchange Authority |:| Reliability Coordinator

|:| Load-serving Entity |:| Reliability Assurer

[ ] Market Operator [ ] Resource Planner

[ ] Planning Coordinator

1 These functions are defined in the NERC Functional Model, which is available on the NERC web site.

Unofficial Nomination Form
Project 2017-01 Modifications to BAL-003-1.1 | June 2017 4
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Provide the names and contact information for two references who could attest to your technical
qualifications and your ability to work well in a group:

Name: Telephone:
Organization: E-mail:
Name: Telephone:
Organization: E-mail:

Provide the name and contact information of your immediate supervisor or a member of your

management who can confirm your organization’s willingness to support your active participation.

Name: Telephone:

Title: Email:

Unofficial Nomination Form
Project 2017-01 Modifications to BAL-003-1.1 | June 2017 5
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Standards Announcement
Project 2017-01 Modifications to BAL-003-1.1

Drafting Team Nomination Period Open through July 3, 2017 \

Now Available

Nominations are being sought for members of the Project 2017-01 Modifications to BAL-003-1.1
standard drafting team (SDT) through 8 p.m. Eastern, Monday, July 3, 2017.

Use the electronic form to submit a nomination. If you experience any difficulties using the
electronic form, contact Nasheema Santos. An unofficial Word version of the nomination form is
posted on the Standard Drafting Team Vacancies page and the project page.

By submitting a nomination form, you are indicating your willingness and agreement to actively
participate in face-to-face meetings and conference calls.

The time commitment for this project is expected to be two face-to-face meetings per quarter (on
average two full working days each meeting) with conference calls scheduled as needed to meet the
agreed upon timeline the team sets forth. Team members may also have side projects, either
individually or by sub-group, to present for discussion and review. Lastly, an important component
of the SDT effort is outreach. Members of the team will be expected to conduct industry outreach
during the development process to support a successful ballot.

Previous SDT experience is beneficial but not required. See the project page and nomination form
for additional information.

Next Steps
NERC staff will present nominations to the Standards Committee in July 2017. Nominees will be notified

shortly after the appointments have been made.

For information on the Standards Development Process, refer to the Standard Processes Manual.

For more information or assistance, contact Senior Standards Developer, Darrel Richardson (via email) or
at (609) 613-1848.

North American Electric Reliability Corporation
3353 Peachtree Rd, NE
Suite 600, North Tower

RELIABILITY | ACCOUNTABILITY
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Standards Authorization Request Form

NERC welcomes suggestions to imrhﬁhe_

reliability of the bulk power system through

When completed, please email this form to:
sarcomm@nerc.net

improved Reliability Standards. Please use this form
to submit your request to propose a new or a
revision to a NERC Reliability Standard.

Request to propose a new or a revision to a Reliability Standard

Title of Proposed Standard: | BAL-003-2 — Frequency Response and Frequency Bias Setting

Date Submitted:

SAR Requester Information

Name: Troy Blalock — Chair of the NERC Resource Subcommittee

Organization: | NERC Resource Subcommittee

Telephone: 803.217.2040 Email: Jblalock@scana.com

SAR Type (Check as many as applicable)

[ ] New Standard [ ] Withdrawal of Existing Standard
|E Revision to Existing Standard [[] UrgentAction

SAR Information

Industry Need (What is the industry problem this request is trying to solve?):

The supporting documents for BAL-003-1.1 were developed using engineering judgment on the data
collection and process needed to determine the Interconnection Frequency Response Obligation (IFRO)
as well as the processing of raw data to determine compliance. Now that the standard is in place and
the data is available for analysis, minor errors in assumptions as well as process inefficiencies have been
identified. It is expected that as frequency response improves, the approaches embedded in the
standard for annual samples may need to be modified. In addition to fixing the inconsistencies outlined
below, the drafting team may separate the administrative and procedural items and reassign them to
an alternative process subject to ERO and NERC Operating Committee approval.

The items that need to be addressed are:

RELIABILITY | ACCOUNTABILITY




SAR Information

1. The IFRO calculation in BAL-003-1.1 needs to be revised due to inconsistencies identified in the
2016 Frequency Response Annual Analysis (FRAA) such as the IFRO values with respect to Point
C and varying Value B.

2. Reevaluate the Eastern Interconnection Resource Contingency Protection Criteria.

Reevaluate the frequency nadir point limitations (currently limited to to to t+12)

4. Clarification of language in Attachment A, i.e. related to Frequency Response Reserve Sharing
Groups (FRSG) and the timeline for Frequency Response and Frequency Bias Setting activities.

5. The BAL-003-1.1 FRS Forms need enhancements that include, but may not be limited to, the
ability to collect and submit FRSG performance data.

w

Purpose or Goal (How does this request propose to address the problem described above?):

Revise the BAL-003-1.1 standard and process documents to address: (1) the inconsistencies in
calculation of IFROs due to interconnection Frequency Response performance changes of Point C and/or
Value B; (2) the Eastern Interconnection Resource Contingency Protection Criteria; (3) the frequency
nadir point limitations (currently limited to to to t+12) (4) clarification of language in Attachment A, i.e.
related to Frequency Response Reserve Sharing Groups (FRSG) and the timeline for Frequency Response
and Frequency Bias Setting activities, (5) the BAL-003-1.1 FRS Forms need enhancements that include,
but may not be limited to, the ability to collect and submit FRSG performance data. Additionally, the
supporting procedural and process steps may be removed from Attachment A and captured in an ERO
and NERC Operating Committee approved Reference Document such that timely process improvements
can be made as future lessons are learned.

For additional information on items #1, 2 and 3, please refer to the 2016 FRAA Report.

Identify the Objectives of the proposed standard’s requirements (What specific reliability deliverables
are required to achieve the goal?):

1. The IFRO calculation in BAL-003-1.1 needs to be revised due to inconsistencies identified in the
2016 Frequency Response Annual Analysis (FRAA) such as the IFRO values with respect to Point
C and varying Value B.

2. Reevaluate the Eastern Interconnection Resource Contingency Protection Criteria.

Reevaluate the frequency nadir point limitations (currently limited to to to t+12)

4. Clarification of language in Attachment A, i.e. related to Frequency Response Reserve Sharing
Groups (FRSG) and the timeline for Frequency Response and Frequency Bias Setting activities.

5. The BAL-003-1.1 FRS Forms need enhancements that include, but may not be limited to, the
ability to collect and submit FRSG performance data.

w
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SAR Information

Brief Description (Provide a paragraph that describes the scope of this standard action.)

During the 2016 annual evaluation of the values used in the calculation of the IFRO the above
mentioned issues were identified. The scope of the work will be to (1) address the inconsistency in the
ratio of Point C to Value B, (2) reevaluate the Resource Contingency Protection Criteria for each
interconnection, (3) reevaluate the frequency nadir point limitations (currently limited to to to t+12),
and (4) clarify language in Attachment A; (5) The BAL-003-1.1 FRS Forms need enhancements that
include, but may not be limited to, the ability to collect and submit FRSG performance data and identify
opportunities to make current processes more efficient.

For additional information on items #1, 2 and 3, please refer to the 2016 FRAA Report.

Detailed Description (Provide a description of the proposed project with sufficient details for the
standard drafting team to execute the SAR. Also provide a justification for the development or revision
of the standard, including an assessment of the reliability and market interface impacts of implementing
or not implementing the standard action.)

Consider revising the BAL-003-1.1 standard concerning #1 above through the standards development
process to correct the inconsistency in the ratio of Point C to Value B. This ratio in the IFRO calculation
couples Point C and Value B together, resulting in IFRO trends that do not align with the intent of the
standard. Improvement in Value B with no change in Point C (improving recovery phase) would result in
higher obligations to be carried, essentially penalizing improved performance.

Consider revising the BAL-003-1.1 standard concerning #2 above through the standards development
process to modify the Resource Contingency Protection Criteria (RCPC). The RCPC for each
interconnection should be revised to help ensure sufficient primary frequency response is maintained.
The Eastern Interconnection uses the “largest resource event in last 10 years”, which is the August 4,
2007 event. The standard drafting team should revisit this issue for modifications to BAL-003-1.1
standard, and the Resources Subcommittee should recommend how the events are selected for each
interconnection.

Consider revising the BAL-003-1.1 standard concerning #3 above through the standards development
process to revisit the frequency nadir point used in the calculation. Many events, particularly in the
Eastern Interconnection due to its large synchronous inertia, tend to have a frequency nadir point that
exceeds the to +12 seconds specified in BAL-003-1.1. Therefore, some events are characterized with a
Point C value that is only partially down the arresting period of the event and does not accurately reflect
the actual nadir. BAL-003-1.1 should be modified to allow for accurate representation of the Point C
nadir value if exceeding beyond to+12 seconds. The actual event nadir can occur at any time, including

Standards Authorization Request Form 3




SAR Information

beyond the time period used for calculating Value B (to+20 through to+52 seconds), and may be the
value known as Point C’ which typically occurs in the 72 to 95 second range after to.

Consider revising BAL-003-1.1 Attachment A to provide clarity of intent giving particular attention to
FRSGs and the timeline for Balancing Authority Frequency Response and Frequency Bias Setting

Activities. Consider transferring supporting procedural and process steps from Attachment A into an
ERO and NERC Operating Committee approved Reference Document or Reliability Guideline.

Consider revising the BAL-003-1.1 standard concerning #4 above through the standards development
process to provide enhancements of the FRS Forms that include, but may not be limited to, the ability to
collect and submit FRSG performance data.

Reliability Functions

The Standard will Apply to the Following Functions (Check each one that applies.)

Responsible for the real-time operating reliability of its Reliability
|:| Reliability Coordinator | Coordinator Area in coordination with its neighboring Reliability
Coordinator’s wide area view.

Integrates resource plans ahead of time, and maintains load-

X

Balancing Authority interchange-resource balance within a Balancing Authority Area and
supports Interconnection frequency in real time.

Ensures communication of interchange transactions for reliability
Interchange Authority | evaluation purposes and coordinates implementation of valid and
balanced interchange schedules between Balancing Authority Areas.

Planning Coordinator | Assesses the longer-term reliability of its Planning Coordinator Area.

Develops a one year plan for the resource adequacy of its specific loads
Resource Planner o . .
within a Planning Coordinator area.

L Develops a one year plan for the reliability of the interconnected Bulk
Transmission Planner

O O (O O

Electric System within its portion of the Planning Coordinator area.

Standards Authorization Request Form 4




Reliability Functions

Transmission Service
Provider

Administers the transmission tariff and provides transmission services
under applicable transmission service agreements (e.g., the pro forma
tariff).

Transmission Owner

Owns and maintains transmission facilities.

Transmission
Operator

Ensures the real-time operating reliability of the transmission assets
within a Transmission Operator Area.

Distribution Provider

Delivers electrical energy to the end-use customer.

Generator Owner

Owns and maintains generation facilities.

Generator Operator

Operates generation unit(s) to provide real and reactive power.

Purchasing-Selling
Entity

Purchases or sells energy, capacity, and necessary reliability-related
services as required.

Market Operator

Interface point for reliability functions with commercial functions.

O 4 O |Odgod od o

Load-Serving Entity

Secures energy and transmission service (and reliability-related services)
to serve the end-use customer.

Reliability and Market Interface Principles

Applicable Reliability Principles (Check all that apply).

X

1. Interconnected bulk power systems shall be planned and operated in a coordinated manner
to perform reliably under normal and abnormal conditions as defined in the NERC Standards.

2. The frequency and voltage of interconnected bulk power systems shall be controlled within
defined limits through the balancing of real and reactive power supply and demand.

Information necessary for the planning and operation of interconnected bulk power systems
shall be made available to those entities responsible for planning and operating the systems
reliably.

I O T R ™

4. Plans for emergency operation and system restoration of interconnected bulk power systems
shall be developed, coordinated, maintained and implemented.

5. Facilities for communication, monitoring and control shall be provided, used and maintained
for the reliability of interconnected bulk power systems.

6. Personnel responsible for planning and operating interconnected bulk power systems shall be

trained, qualified, and have the responsibility and authority to implement actions.
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Reliability and Market Interface Principles

maintained on a wide area basis.

D 7. The security of the interconnected bulk power systems shall be assessed, monitored and

|:| 8. Bulk power systems shall be protected from malicious physical or cyber attacks.

access commercially non-sensitive information that is required for compliance
with reliability standards.

Does the proposed Standard comply with all of the following Market Interface Enter
Principles? (yes/no)
1. Areliability standard shall not give any market participant an unfair competitive Yes
advantage.
2. A-reliability standard shall neither mandate nor prohibit any specific market Yes
structure.
3. A-reliability standard shall not preclude market solutions to achieving compliance Yes
with that standard.
4. A reliability standard shall not require the public disclosure of commercially
sensitive information. All market participants shall have equal opportunity to Yes

Related Standards

Standard No. Explanation

None

Related SARs

SAR ID Explanation

None

Standards Authorization Request Form




Related SARs

Regional Variances

Region Explanation
ERCOT | None.
FRCC None.
MRO None.
NPCC None.
RFC None.
SERC None.
SPP None.
WECC | None.

Version History

Version Date Owner Change Tracking
1 June 3, 2013 Revised
1 August 29, 2014 Standards Information Staff | Updated template
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Unofficial Comment Form
Project 2017-01 Modifications to BAL-003-1.1

Do not use this form for submitting comments. Use the electronic form to submit comments.on the Project
2017-01 Modifications to BAL-003-1.1 project. The electronic form must be submitted by 8 p.m, Eastern,
Tuesday, July 18, 2017.

Documents and information about this project are available on the Project 2017-01 Modifications to BAL- ™~
003-1.1 page. If you have questions, contact Senior Standards Developer, Darrel Richardson (via email) or
at (609) 613-1848.

Background

The supporting documents for BAL-003-1.1 were developed using engineering judgment on the data
collection and process needed to determine the Interconnection Frequency Response Obligation (IFRO) as
well as the processing of raw data to determine compliance. Now that the standard is in place and the
data is available for analysis, minor errors in assumptions as well as process inefficiencies have been
identified. It was anticipated that as frequency response improves, the approaches embedded in the
standard for annual samples may need to be modified. In addition to fixing the inconsistencies identified
in the Frequency Response Annual Analysis Report (FRAA), the drafting team may separate the
administrative and procedural items and reassign them to an alternative process subject to ERO and NERC
Operating Committee approval.

Please provide your responses to the questions listed below along with any detailed comments.

RELIABILITY | ACCOUNTABILITY
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Questions

1.

2.

3.

4.

The SAR discusses revising BAL-003-1.1 standard concerning the ratio of Point C to Value B to
correct the inconsistency in the ratio identified in the FRAA report. Do you agree with this
proposed revision? If not, please provide specific language on the proposed revision.

[ ]Yes
[ ]No

Comments:

The SAR discusses revising the BAL-003-1.1 standard concerning modifying the Resource
Contingency Protection Criteria (RCPC) to help ensure sufficient primary frequency response is
maintained. Do you agree with this proposed revision? If not, please provide specific language on
the proposed revision.

|:| Yes
|:| No

Comments:

The SAR proposes to review and modify as necessary Attachment A of the standard to remove
administrative tasks and provide additional clarity. Do you agree with this proposed revision? If
not, please provide specific language on the proposed revision.

|:| Yes
|:| No

Comments:

The SAR proposes to modify the FRS Forms to allow for collection and submission of performance
data for Frequency Response Sharing Groups. Do you agree with this proposed revision? If not,
please provide specific language on the proposed revision.

[ ]Yes
[ ]No

Comments:

Unofficial Comment Form
Project 2017-01 Modifications to BAL-003-1.1 | June 2017 2



5. Based on the scope of the SAR, do you have any other comments for drafting team consideration?

|:| Yes
|:| No

Comments:

Unofficial Comment Form
Project 2017-01 Modifications to BAL-003-1.1 | June 2017 3
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Standards Announcement
Project 2017-01 Modifications to BAL-003-1.1
Standards Authorization Request

SR

Formal Comment Period Open through July 18, 2017

Now Available

A 30-day formal comment period for the Project 2017-01 Modifications to BAL-003-1.1 Standards
Authorization Request (SAR), is open through 8 p.m. Eastern, Tuesday, July 18, 2017.

Commenting
Use the electronic form to submit comments on the SAR. If you experience any difficulties using the
electronic form, contact Nasheema Santos. An unofficial Word version of the comment form is posted on

the project page.

If you are having difficulty accessing the SBS due to a forgotten password, incorrect credential error
messages, or system lock-out, contact NERC IT support directly at https://support.nerc.net/ (Monday —
Friday, 8 a.m. - 5 p.m. Eastern).

e Passwords expire every 6 months and must be reset.

e The SBS is not supported for use on mobile devices.

e Please be mindful of ballot and comment period closing dates. We ask to allow at least 48
hours for NERC support staff to assist with inquiries. Therefore, it is recommended that users try
logging into their SBS accounts prior to the last day of a comment/ballot period.

Next Steps
The drafting team will review all responses received during the comment period and determine the next

steps of the project.

For more information on the Standards Development Process, refer to the Standard Processes
Manual.

For more information or assistance, contact Senior Standards Developer, Darrel Richardson (via email), or
at (609) 613-1848.

North American Electric Reliability Corporation
3353 Peachtree Rd, NE
Suite 600, North Tower

RELIABILITY | ACCOUNTABILITY
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Comment Report

Project Name: 2017-01 Modifications to BAL-003-1.1 SAR
Comment Period Start Date: 6/19/2017
Comment Period End Date: 7/18/2017

Associated Ballots:

There were 17 sets of responses, including comments from approximately 68 different people from approximately 50 companies
representing 10 of the Industry Segments as shown in the table on the following pages.



Questions

1. The SAR discusses revising BAL-003-1.1 standard concerning the ratio of Point C to Value B to correct the inconsistency in the ratio
identified in the FRAA report. Do you agree with this proposed revision? If not, please provide specific language on the proposed revision.

2. The SAR discusses revising the BAL-003-1.1 standard concerning modifying the Resource Contingency Protection Criteria (RCPC) to help
ensure sufficient primary frequency response is maintained. Do you agree with this proposed revision? If not, please provide specific
language on the proposed revision.

3. The SAR proposes to review and modify as necessary Attachment A of the standard to remove administrative tasks and provide additional
clarity. Do you agree with this proposed revision? If not, please provide specific language on the proposed revision.

4. The SAR proposes to modify the FRS Forms to allow for collection and submission of performance data for Frequency Response Sharing
Groups. Do you agree with this proposed revision? If not, please provide specific language on the proposed revision.

5. Based on the scope of the SAR, do you have any other comments for drafting team consideration?
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1. The SAR discusses revising BAL-003-1.1 standard concerning the ratio of Point C to Value B to correct the inconsistency in the ratio
identified in the FRAA report. Do you agree with this proposed revision? If not, please provide specific language on the proposed revision.
Marsha Morgan - Southern Company - Southern Company Services, Inc. - 1,3,5,6 - SERC, Group Name Southern Company

Answer Yes

Document Name

Comment

Southern agrees with correcting the inconsistency.

Likes O
Dislikes 0

Joshua Eason - ISO New England, Inc. - 2 - NPCC
Answer Yes
Document Name

Comment

Table 1 in Attachment A is good demonstration of how IFRO is calculated, but some statistically determined data in the table may appear out-of-date for
years when frequency response is improving. Ideally, the parameters used to calculate the current IFRO should be updated to accurately reflect the
general trend in most recent years. If the goal is to shape Attachment 1 in such way that it will be modified as little as possible in the future, one feasible
way is to let Table 1 just serve as a typical example of calculating IFRO while recording the latest parameters in a separate document, similar to how it
is done for FRAA. With respect to the ratio of C-to-B (“CBR” or CB Ratio), it's necessary to update this key syntax according to the overall trend of
recent system performance change, but it doesn't have to exactly line up with the ratio from the latest FRAA. The reason for this is that the ratio from
each year's measurement may individually contain unexpected random factors that could eventually introduce an abrupt change to IFRO. Taking the
performance of multiple recent years into consideration in determining the ratio can effectively smooth such impact. Additionally, ISO-NE believes that
using the CBR: (1) does not accurately reflect that governor response has little to do with arresting frequency in the Eastern Interconnection, and (2)
that the use of the current CBR provides a perverse incentive in that it essentially penalizes improved governor response.

Likes O
Dislikes 0

Laura Nelson - IDACORP - I[daho Power Company - 1
Answer Yes

Document Name



As a member of the NWPP Frequency Response Sharing Group, ldaho Power agrees with the proposed revision.

Likes O
Dislikes 0

Elizabeth Axson - Electric Reliability Council of Texas, Inc. - 2, Group Name IRC Standards Review Committee
Answer Yes

Document Name

The IRC SRC has no comment.

Likes O
Dislikes 0

Shannon Mickens - Southwest Power Pool, Inc. (RTO) - 2 - SPP RE, Group Name SPP Standards Review Group
Answer Yes

Document Name

The SPP Standards Review Group recommends that the drafting team develop some proposed language that will provide more details or give a better
understanding in reference to the component (CBR - which is the statistically determined ratio of the Point C to Value B) mentioned in Attachment A.
Also, we recommend that the drafting team mention a reference document that contains the IFRO calculation for informational purposes.

Likes O
Dislikes 0

Dori Quam - NorthWestern Energy - 1 - WECC

Answer Yes

Document Name




See comments in response to Question No. 5.

Likes O
Dislikes 0

Aaron Cavanaugh - Bonneville Power Administration - 1,3,5,6 - WECC
Answer Yes

Document Name

Likes O
Dislikes 0

John Merrell - Tacoma Public Utilities (Tacoma, WA) - 1,3,4,5,6
Answer Yes

Document Name

Likes O
Dislikes 0

Leonard Kula - Independent Electricity System Operator - 2
Answer Yes

Document Name

Likes O
Dislikes 0




sean erickson - Western Area Power Administration - 1,6
Answer Yes

Document Name

Likes O
Dislikes 0

Colby Bellville - Duke Energy - 1,3,5,6 - FRCC,SERC,RF, Group Name Duke Energy
Answer Yes

Document Name

Likes O
Dislikes 0

Sean Bodkin - Dominion - Dominion Resources, Inc. - 3,5,6
Answer Yes

Document Name

Likes O
Dislikes 0

Rachel Coyne - Texas Reliability Entity, Inc. - 10

Answer Yes

Document Name




Likes O
Dislikes 0

Kasey Bohannon - APS - Arizona Public Service Co. - 1,3,5,6
Answer Yes

Document Name

Likes O
Dislikes 0

Amy Casuscelli - Xcel Energy, Inc. - 1,3,5,6 - MRO,WECC,SPP RE
Answer Yes

Document Name

Likes O
Dislikes 0

Ruida Shu - Northeast Power Coordinating Council - 1,2,3,4,5,6,7,8,9,10 - NPCC, Group Name RSC
Answer Yes

Document Name

Likes O
Dislikes 0




Brian Van Gheem - ACES Power Marketing - 6 - NA - Not Applicable, Group Name ACES Standards Collaborators

Answer Yes
Document Name
Likes O

Dislikes 0



2. The SAR discusses revising the BAL-003-1.1 standard concerning modifying the Resource Contingency Protection Criteria (RCPC) to help
ensure sufficient primary frequency response is maintained. Do you agree with this proposed revision? If not, please provide specific
language on the proposed revision.

Brian Van Gheem - ACES Power Marketing - 6 - NA - Not Applicable, Group Name ACES Standards Collaborators

Answer No

Document Name

Comment

The SAR only identifies that changes to the BAL elbastérih standard an
Interconnection Resource Contingency Protection Criteria (RCPC). In the 2016 Frequency Response Annual Analysis Report, NERC identifies that the
RCPC of all Interconnections should be revised to help ensure sufficient primary frequency response is maintained. We believe this should be clarified
in the purpose and objectives of the SAR.

Likes 0

Dislikes 0

Shannon Mickens - Southwest Power Pool, Inc. (RTO) - 2 - SPP RE, Group Name SPP Standards Review Group
Answer No
Document Name

Comment

The SPP Standards Review Group recommends that the drafting team develop some proposed language that will provide more details or give a better
understanding in reference to the component (RCPC) in Attachment A and how the RCC component is associated as well. Also, we recommend that
the drafting team provides clarity on how they intend to address the potential changes of the RCC component and what impacts it will have on the
industry.

Likes 0

Dislikes 0

Dori Quam - NorthWestern Energy - 1 - WECC
Answer Yes
Document Name

Comment

NorthWestern Energy supports modifying the RCPC for each Interconnection to ensure sufficient primary frequency response is maintained. However,



rather than the Resources Subcommittee recommending how events are selected for each Interconnection, the appropriate group in each
Interconnection should determine the criteria for its own Interconnection. In addition, see comments in response to Question No. 5.

Likes O
Dislikes 0

Elizabeth Axson - Electric Reliability Council of Texas, Inc. - 2, Group Name IRC Standards Review Committee
Answer Yes

Document Name

The IRC SRC has no comment. SPP does not join this response.

Likes O
Dislikes 0

Laura Nelson - IDACORP - I[daho Power Company - 1
Answer Yes

Document Name

As a member of the NWPP Frequency Response Sharing Group, ldaho Power agrees with the proposed revision.

Likes O
Dislikes 0

Joshua Eason - ISO New England, Inc. - 2 - NPCC
Answer Yes

Document Name

After the proposed revision is made, the same RCC that is currently used in the Eastern Interconnection should continue to be used after August 3,
2017. Strictly following the current RCPC without any change would impose a substantial change in the RCC after August 3, 2017 which would



drastically impact the IFRO of the Eastern Interconnection. Such sudden change in the IFRO is not desirable, particularly when primary frequency
response continues to consistently improve. If the latest system condition implies a scenario where the current RCC used in the Eastern
Interconnection appears to no longer be valid, then the new criteria used to establish the RCC must be one that results in minimal impact to IFRO.

Likes O
Dislikes 0

Marsha Morgan - Southern Company - Southern Company Services, Inc. - 1,3,5,6 - SERC, Group Name Southern Company
Answer Yes

Document Name

Southern agrees with the proposed change and method of change.

Likes O
Dislikes 0

Ruida Shu - Northeast Power Coordinating Council - 1,2,3,4,5,6,7,8,9,10 - NPCC, Group Name RSC

Answer Yes

Document Name

Likes O
Dislikes 0

Amy Casuscelli - Xcel Energy, Inc. - 1,3,5,6 - MRO,WECC,SPP RE
Answer Yes

Document Name

Likes O



Dislikes 0

Kasey Bohannon - APS - Arizona Public Service Co. - 1,3,5,6
Answer Yes

Document Name

Likes O
Dislikes 0

Rachel Coyne - Texas Reliability Entity, Inc. - 10
Answer Yes

Document Name

Likes O
Dislikes 0

Sean Bodkin - Dominion - Dominion Resources, Inc. - 3,5,6
Answer Yes

Document Name

Likes O
Dislikes 0

Colby Bellville - Duke Energy - 1,3,5,6 - FRCC,SERC,RF, Group Name Duke Energy

Answer Yes



Document Name

Likes O
Dislikes 0

sean erickson - Western Area Power Administration - 1,6
Answer Yes

Document Name

Likes O
Dislikes 0

Leonard Kula - Independent Electricity System Operator - 2
Answer Yes

Document Name

Likes O
Dislikes 0

John Merrell - Tacoma Public Utilities (Tacoma, WA) - 1,3,4,5,6
Answer Yes

Document Name

Likes O
Dislikes 0



Aaron Cavanaugh - Bonneville Power Administration - 1,3,5,6 - WECC

Answer Yes

Document Name

Likes O
Dislikes 0



3. The SAR proposes to review and modify as necessary Attachment A of the standard to remove administrative tasks and provide additional
clarity. Do you agree with this proposed revision? If not, please provide specific language on the proposed revision.

Rachel Coyne - Texas Reliability Entity, Inc. - 10

Answer No

Document Name

Comment

Texas RE is concerned process and timeline specifications in a supplemental document would not be enforceable. Texas RE strongly encourages the
SDT to closely evaluate which steps are being moved to ensure they are purely administrative and not reliability tasks that are essential for the reliable
operation of the Bulk Electric System (BES).

Likes O

Dislikes 0

Shannon Mickens - Southwest Power Pool, Inc. (RTO) - 2 - SPP RE, Group Name SPP Standards Review Group
Answer No
Document Name

Comment

The SPP Standard Review Group recommends that the drafting team develop some proposed language explaining why they recommend the removal
of any supporting procedural and process steps from the Attachment A in the standard and transferring this information to a Reliability Guideline.
Additionally, we recommend that the proposed language clearly states that once the information is removed from the standard and placed into a
guideline, this information can no longer be considered to have compliance/audit implications.

Likes 0

Dislikes 0

Brian Van Gheem - ACES Power Marketing - 6 - NA - Not Applicable, Group Name ACES Standards Collaborators
Answer No
Document Name

Comment

The authors of the SAR failed to uniformly incorporate the relocation of the standard’s Attachment A to a NERC Operating Committee-approved
Reference Document or Reliability Guideline. The relocation of Attachment A should be identified upfront in the purpose and objectives of the SAR.
We believe Attachment A should be relocated, as its contents identify calculated values that should be periodically reevaluated outside the Standards



Development Process.

Likes O
Dislikes 0

Marsha Morgan - Southern Company - Southern Company Services, Inc. - 1,3,5,6 - SERC, Group Name Southern Company
Answer Yes
Document Name

Comment

Southern agrees this allows flexibility to correct the process in the future.

Likes O
Dislikes 0

Joshua Eason - ISO New England, Inc. - 2 - NPCC
Answer Yes
Document Name

Comment

In Attachment A, the Frequency Response Measure section can be made more concise by including only the necessary information such as the basic
description of the measurement methodology, the definition of timeframes associated with A, B, and C values, and the typical data sources for
measurement. Other details could be removed from the current version of Attachment A to be incorporated to the instruction portion of Forms 1 and 2
or a separate document such as the user manual for Forms 1 and 2 where more detailed instructions and “what if” examples could be added.
Preferably, the section on the Timeline for Balancing Authority Frequency Response and Frequency Bias Setting Activities should be retained and
remain in Attachment A, because the timelines are important to keep in mind and there’s no better place for them.

Likes O
Dislikes 0

Laura Nelson - IDACORP - Idaho Power Company - 1
Answer Yes
Document Name

Comment



As a member of the NWPP Frequency Response Sharing Group, Idaho Power agrees with the proposed revision.

Likes O
Dislikes 0

Elizabeth Axson - Electric Reliability Council of Texas, Inc. - 2, Group Name IRC Standards Review Committee
Answer Yes

Document Name

The IRC SRC has no comment. SPP does not join this response.

Likes O
Dislikes 0

Dori Quam - NorthWestern Energy - 1 - WECC
Answer Yes

Document Name

NorthWestern agrees with revising Attachment A; however, NorthWestern believes any Reference Documents or Reliability Guidelines developed
should be Interconnection specifi — i.e., Consider transferring supporting procedural and process steps from Attachment A into an ERO and NERC
Operating Committee approved Interconnection-Specific Reference Document or Reliability Guideline.

In addition, see comments in response to Question No. 5.

Likes O
Dislikes 0

Aaron Cavanaugh - Bonneville Power Administration - 1,3,5,6 - WECC

Answer Yes

Document Name




Likes O
Dislikes 0

John Merrell - Tacoma Public Utilities (Tacoma, WA) - 1,3,4,5,6
Answer Yes

Document Name

Likes O
Dislikes 0

Leonard Kula - Independent Electricity System Operator - 2
Answer Yes

Document Name

Likes O
Dislikes 0

sean erickson - Western Area Power Administration - 1,6
Answer Yes

Document Name

Likes O
Dislikes 0




Colby Bellville - Duke Energy - 1,3,5,6 - FRCC,SERC,RF, Group Name Duke Energy
Answer Yes

Document Name

Likes O
Dislikes 0

Sean Bodkin - Dominion - Dominion Resources, Inc. - 3,5,6
Answer Yes

Document Name

Likes O
Dislikes 0

Kasey Bohannon - APS - Arizona Public Service Co. - 1,3,5,6
Answer Yes

Document Name

Likes O
Dislikes 0

Amy Casuscelli - Xcel Energy, Inc. - 1,3,5,6 - MRO,WECC,SPP RE

Answer Yes

Document Name




Likes O
Dislikes 0

Ruida Shu - Northeast Power Coordinating Council - 1,2,3,4,5,6,7,8,9,10 - NPCC, Group Name RSC

Answer Yes

Document Name

Likes O
Dislikes 0



4. The SAR proposes to modify the FRS Forms to allow for collection and submission of performance data for Frequency Response Sharing
Groups. Do you agree with this proposed revision? If not, please provide specific language on the proposed revision.

Dori Quam - NorthWestern Energy - 1 - WECC

Answer Yes

Document Name

See comments in response to Question No. 5.

Likes O
Dislikes 0

Elizabeth Axson - Electric Reliability Council of Texas, Inc. - 2, Group Name IRC Standards Review Committee
Answer Yes

Document Name

The IRC SRC has no comment.

Likes O
Dislikes 0

Laura Nelson - IDACORP - Idaho Power Company - 1
Answer Yes

Document Name

As a member of the NWPP Frequency Response Sharing Group, Idaho Power agrees with the proposed revision.

Likes O
Dislikes 0




Marsha Morgan - Southern Company - Southern Company Services, Inc. - 1,3,5,6 - SERC, Group Name Southern Company
Answer Yes

Document Name

Southern agrees the RS needs the ability to ensure that RSG’s are performing.

Likes O
Dislikes 0

Brian Van Gheem - ACES Power Marketing - 6 - NA - Not Applicable, Group Name ACES Standards Collaborators
Answer Yes

Document Name

Likes O
Dislikes 0

Ruida Shu - Northeast Power Coordinating Council - 1,2,3,4,5,6,7,8,9,10 - NPCC, Group Name RSC
Answer Yes

Document Name

Likes O
Dislikes 0

Shannon Mickens - Southwest Power Pool, Inc. (RTO) - 2 - SPP RE, Group Name SPP Standards Review Group

Answer Yes

Document Name




Likes O
Dislikes 0

Amy Casuscelli - Xcel Energy, Inc. - 1,3,5,6 - MRO,WECC,SPP RE
Answer Yes

Document Name

Likes O
Dislikes 0

Kasey Bohannon - APS - Arizona Public Service Co. - 1,3,5,6
Answer Yes

Document Name

Likes O
Dislikes 0

Rachel Coyne - Texas Reliability Entity, Inc. - 10
Answer Yes

Document Name

Likes O
Dislikes 0




Sean Bodkin - Dominion - Dominion Resources, Inc. - 3,5,6
Answer Yes

Document Name

Likes O
Dislikes 0

Colby Bellville - Duke Energy - 1,3,5,6 - FRCC,SERC,RF, Group Name Duke Energy
Answer Yes

Document Name

Likes O
Dislikes 0

sean erickson - Western Area Power Administration - 1,6
Answer Yes

Document Name

Likes O
Dislikes 0

Leonard Kula - Independent Electricity System Operator - 2

Answer Yes

Document Name




Likes O
Dislikes 0

John Merrell - Tacoma Public Utilities (Tacoma, WA) - 1,3,4,5,6
Answer Yes

Document Name

Likes O
Dislikes 0

Aaron Cavanaugh - Bonneville Power Administration - 1,3,5,6 - WECC
Answer Yes

Document Name

Likes O
Dislikes 0

Joshua Eason - ISO New England, Inc. - 2 - NPCC
Answer

Document Name

ISO-NE believes that each FRSG should be treated as one whole entity (i.e. as though it were an intact BA that neglects internal connections) in
collection and submission of performance data. This will allow the FRSG to be judged for compliance as a single collective, which is the presumed
intent of a Frequency Response Sharing Group.

Likes O

Dislikes 0







5. Based on the scope of the SAR, do you have any other comments for drafting team consideration?

Marsha Morgan - Southern Company - Southern Company Services, Inc. - 1,3,5,6 - SERC, Group Name Southern Company
Answer No

Document Name

No other comments at this time.

Likes O
Dislikes 0

Elizabeth Axson - Electric Reliability Council of Texas, Inc. - 2, Group Name IRC Standards Review Committee
Answer No

Document Name

The IRC SRC has no comment.

Likes O
Dislikes 0

John Merrell - Tacoma Public Utilities (Tacoma, WA) - 1,3,4,5,6
Answer No

Document Name

Likes O
Dislikes 0

Leonard Kula - Independent Electricity System Operator - 2



Answer No

Document Name

Likes O
Dislikes 0

sean erickson - Western Area Power Administration - 1,6
Answer No

Document Name

Likes O
Dislikes 0

Sean Bodkin - Dominion - Dominion Resources, Inc. - 3,5,6
Answer No

Document Name

Likes O
Dislikes 0

Joshua Eason - ISO New England, Inc. - 2 - NPCC
Answer No

Document Name

Likes O



Dislikes 0

Laura Nelson - IDACORP - Idaho Power Company - 1
Answer No

Document Name

Likes O
Dislikes 0

Amy Casuscelli - Xcel Energy, Inc. - 1,3,5,6 - MRO,WECC,SPP RE
Answer No

Document Name

Likes O
Dislikes 0

Ruida Shu - Northeast Power Coordinating Council - 1,2,3,4,5,6,7,8,9,10 - NPCC, Group Name RSC
Answer No

Document Name

Likes O
Dislikes 0

Aaron Cavanaugh - Bonneville Power Administration - 1,3,5,6 - WECC

Answer Yes



Document Name

BPA participated with 18 other Balancing Authorities to draft another SAR and technical support document for BAL-003, through the coordination of
the Frequency Response Sharing Group (FRSG). If the FRSG SAR is approved, BPA requests that the two SARs are combined.

Likes 1 NorthWestern Energy, 1, Quam Dori
Dislikes 0

Colby Bellville - Duke Energy - 1,3,5,6 - FRCC,SERC,RF, Group Name Duke Energy
Answer Yes

Document Name

Duke Energy agrees with the scope of the SAR, and agrees with the modifications as currently proposed.

Likes O
Dislikes 0

Rachel Coyne - Texas Reliability Entity, Inc. - 10
Answer Yes

Document Name

Texas RE requests a link to the 2016 FRAA report be made available on the project page.

Likes O
Dislikes 0

Kasey Bohannon - APS - Arizona Public Service Co. - 1,3,5,6

Answer Yes

Document Name




AZPS appreciates and agrees that the language in Appendix A would greatly benefit from a thorough review and revision to make the information easier
to understand. For example, we note that there is no description of where the Starting Frequency (FStart) for each Interconnection is derived. The
current language claims that “detailed descriptions of the calculations used in Table 1...are defined in the Procedure for ERO Support of Frequency
Response and Frequency Bias Setting Standard.” But in actuality, they are not. Additionally, the last sentence of first paragraph of Attachment A (A
maximum delta frequency (MDF) is calculated by adjusting a starting frequency) implies that the starting frequency is being adjusted where is it is the
delta frequency which is being adjusted.

Likes 0

Dislikes 0

Brian Van Gheem - ACES Power Marketing - 6 - NA - Not Applicable, Group Name ACES Standards Collaborators
Answer Yes
Document Name

Comment

(1) We caution that the scope identified within the SAR is too broad and appears to have no definite deadlines. The rush to address inconsistencies in
the ratio of Point C to Value B, RCPC, and frequency nadir point limitations, as identified within the 2016 Frequency Response Annual Analysis Report,
does not align with a similar deadline to introduce Attachment A and FRS Form enhancements. The latter clarifications could delay the standard
development process unnecessarily. We believe the SAR should remove references to identify and incorporate all process modifications, and instead
identify only enhancements to Attachment A and FRS Forms that are supportive of the 2016 Frequency Response Annual Analysis Report.

(2) We thank you for this opportunity to provide these comments.

Likes O
Dislikes 0

Dori Quam - NorthWestern Energy - 1 - WECC
Answer Yes
Document Name

Comment

NorthWestern Energy participated with 18 other Balancing Authorities to draft a SAR and technical support document for BAL-003, through the
coordination of the Northwest Power Pool (NWPP) Frequency Response Sharing Group (FRSG). If the FRSG SAR is approved, NorthWestern Energy
requests that the two SARs be combined. If the FRSG SAR is not approved, each Interconnection should be allowed to develop its own Frequency
Response and Frequency Bias Setting Standard.

Likes O
Dislikes 0
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desired qualifications, expected commitment, and other pertinent information is included below.

Project 2017-01 Modifications to BAL-003-1.1

The purpose of this project is to review the issues identified in the SAR and make corresponding
modifications to BAL-003-1.1 as necessary.

Standards affected: BAL-003-1 and BAL-003-1.1

The supporting documents for BAL-003-1.1 were developed using engineering judgment on the data
collection and process needed to determine the Interconnection Frequency Response Obligation (IFRO) as
well as the processing of raw data to determine compliance. Now that the standard is in place and the
data is available for analysis, minor errors in assumptions as well as process inefficiencies have been
identified. It was anticipated that as frequency response improves, the approaches embedded in the
standard for annual samples may need to be modified. In addition to fixing the inconsistencies identified
in the Frequency Response Annual Analysis Report (FRAA), the drafting team may separate the
administrative and procedural items and reassign them to an alternative process subject to ERO and NERC
Operating Committee approval.

The time commitment for these projects is expected to be up to two face-to-face meetings per
guarter (on average two full working days each meeting) with conference calls scheduled as needed
to meet the agreed-upon timeline the review or drafting team sets forth. Team members may also
have side projects, either individually or by subgroup, to present to the larger team for discussion and
review. Lastly, an important component of the review and drafting team effort is outreach. Members
of the team will be expected to conduct industry outreach during the development process to support
a successful project outcome.

RELIABILITY | ACCOUNTABILITY
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We are seeking a cross section of the industry to participate on the team, but in particular are seeking
individuals who have experience and expertise in one or more of the following areas: Reliability
Coordinator operations, transmission operations, Balancing Authority operations and generation
operations. Experience with developing standards inside or outside (e.g., IEEE, NAESB, ANSI, etc.) of the
NERC process is beneficial, but is not required, and should be highlighted in the information submitted, if
applicable.

Individuals who have facilitation skills and experience and/or legal or technical writing backgrounds are
also strongly desired. Please include this in the description of qualifications as applicable.

Unofficial Nomination Form
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Name:

Organization:

Address:

Telephone:

E-mail:

Please briefly describe your experience and qualifications to serve on the requested Standard
Drafting Team (Bio):

If you are currently a member of any NERC drafting team, please list each team here:
|:| Not currently on any active SAR or standard drafting team.
|:| Currently a member of the following SAR or standard drafting team(s):

If you previously worked on any NERC drafting team please identify the team(s):
|:| No prior NERC SAR or standard drafting team.
|:| Prior experience on the following team(s):

Select each NERC Region in which you have experience relevant to the Project for which you are

volunteering:

[ ] Texas RE [ ]NPCC [ ]SPPRE
[ ]FRCC [ |RF [ ] wWEcC
[ ]MRO [ ] SERC [ ] NA = Not Applicable

Unofficial Nomination Form
Project 2017-01 Modifications to BAL-003-1.1 | July 2017
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Select each Industry Segment that you represent:

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, and Provincial Regulatory or other Government Entities

10 — Regional Reliability Organizations and Regional Entities

00 O O E O O | ) 0 O

NA — Not Applicable

Select each Function? in which you have current or prior expertise:

|:| Balancing Authority |:| Transmission Operator

[ ] Compliance Enforcement Authority [ ] Transmission Owner

[ ] Distribution Provider [ ] Transmission Planner

D Generator Operator D Transmission Service Provider
|:| Generator Owner |:| Purchasing-selling Entity

|:| Interchange Authority |:| Reliability Coordinator

|:| Load-serving Entity |:| Reliability Assurer

[ ] Market Operator [ ] Resource Planner

[ ] Planning Coordinator

1 These functions are defined in the NERC Functional Model, which is available on the NERC web site.

Unofficial Nomination Form
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Provide the names and contact information for two references who could attest to your technical
qualifications and your ability to work well in a group:

Name: Telephone:
Organization: E-mail:
Name: Telephone:
Organization: E-mail:

Provide the name and contact information of your immediate supervisor or a member of your

management who can confirm your organization’s willingness to support your active participation.

Name: Telephone:

Title: Email:

Unofficial Nomination Form
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Standards Announcement
Project 2017-01 Modifications to BAL-003-1.1

Supplemental Nomination Period Open through August 9, 2017 \

Now Available

Nominations are being sought for additional Standards Authorization Request drafting team
members through 8 p.m. Eastern, Wednesday, August 9, 2017. If you submitted a nomination
during the initial nomination period, June 19, 2017 through July 3, 2017, you do not need to
resubmit your nomination.

The nomination period is being reopened at the request of the NERC Standards Committee. There
was considerable overlap in the nominations received for this project and Project 2017-06
Modifications to BAL-002-2. The Standards Committee requested the additional nomination period
to 1) reduce the overlap between the two aforementioned projects; and, 2) increase the diversity
within the two drafting teams.

Use the electronic form to submit a nomination. If you experience any difficulties using the
electronic form, contact Nasheema Santos. An unofficial Word version of the nomination form is
posted on the Standard Drafting Team Vacancies page and the project page.

Previous drafting or periodic review team experience is beneficial, but not required. See the project
page and nomination form for additional information.

Next Steps
The Standards Committee is expected to appoint members to the team September 2017. Nominees will

be notified shortly after they have been selected.

For information on the Standards Development Process, refer to the Standard Processes Manual.

For more information or assistance, contact Senior Standards Developer, Darrel Richardson (via email) or
at (609) 613-1848.

North American Electric Reliability Corporation
3353 Peachtree Rd, NE
Suite 600, North Tower
Atlanta, GA 30326
404-446-2560 | www.nerc.com

RELIABILITY | ACCOUNTABILITY
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NORTH AMERICAN ELECTRIC
RELIABILITY CORPORATION

Standards Authorization Request Form

When completed, please email this form to:
sarcomm@nerc.com

NERC welcomes suggestions to imrhﬁhe_

reliability of the bulk power system through
improved Reliability Standards. Please use this form
to submit your request to propose a new or a
revision to a NERC Reliability Standard.

Request to propose a new or a revision to a Reliability Standard

Title of Proposed Standard: | BAL-003-1 — Frequency Response and Frequency Bias Setting

Date Submitted:
2/17/2017

SAR Requester Information

Name:
BAs)

Jerry Rust — Designated Representative For Frequency Response Sharing Group (18

Organization: | Frequency Response Sharing Group

Telephone: 503.445.1074

Email: jerry@nwpp.org

SAR Type (Check as many as applicable)

[ ] New Standard
X] Revision to Existing Standard

[ ] wWithdrawal of Existing Standard
|:| Urgent Action

SAR Information

Industry Need (What is the industry problem this request is trying to solve?):

(FRAA) Report.

There are several problems with respect to the existing Standard:
e The IFRO calculation in BAL-003-1 needs to be revised due to inconsistencies identified in the
2016 Frequency Response Annual Analysis (FRAA) such as the IFRO values with respect to Point
C and varying Value B, the Eastern Interconnection Resource Contingency Protection Criteria,
evaluation of to and clarification of language in the 2016 Frequency Response Annual Analysis

RELIABILITY | ACCOUNTABILITY




SAR Information

e The IFRO calculation in BAL-003-1 is retrospect and has no bearing on real-time reliability

e Allocation of the IFRO to the BAs has no reflection of real-time situation; it is predicated on two-
year old information.

e The applicability to the FRSG or a BA that is not part of an FRSG is not tied to any ability to
provide response, since response is either from generator or load. The BA is responsible for
balancing, frequency load response is inherient to load characteristics and non controllable
unless load is shed. Generator response is controllable through proper governor operation thus
there is direct applicability to Generator Owners and Operators.

e The arbitrary allocation formula assumes all BAs have exactly the same characteristics, such as
load response, mix and type of generation, and others, which is not true, and thus is not
providing comparability across all BAs.

e FRM is calculated using net interchange actual which assumes all BAs have exactly the same
settings for response, where one large BA could have a governor and or speed controller setting
with zero deadband and set to respond at twice their allocated requirement, that may result in
the apparent suppressing of the adjacent BA’s response, since measurement is interchange. In
addition, BAL-003-1 appears to drive an arbitrary market and pricing, thus it is not market
neutral.

e The FRM measurement period (20-52 seconds) is too far beyond the event to accurately
measure the frequency-response provided (10-20 seconds) to arrest the frequency deviation.
FRM should be measured correctly and obligated to all the correct responsible parties within an
Interconnection.

e The intent of the Standard is to assure adequate Frequency Response for the Interconnection.
The standard should address the adequate amount of Frequency Response to arrest sudden
frequency deviations within an Interconnection. The standard must be able to measure all types
of Frequency Response and credit the providers. The current standards doesnot reflect different
types of Frequency Response and the timing of such response.

Purpose or Goal (How does this request propose to address the problem described above?):

Revise the BAL-003-1 standard in a two phase approach
First phase address:

e the inconsistencies in calculation of IFROs for Interconnection Frequency Response
performance changes of Point C and/or Value B;
e the Eastern Interconnection Resource Contingency Protection Criteria;

e the evaluation of tp,and,

Standards Authorization Request Form 2
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Second phase address:

e clarification of language in Attachment A, i.e. related to Frequency Response Reserve Sharing
Groups (FRSG) and the timeline for Frequency Response and Frequency Bias Setting activities.
Please refer to the 2016 FRAA Report for additional information.

e Assign the ability to control and provide Frequency Response to the correct applicable entity;

e Tie Frequency Response to real-time reliability;

e Eliminate arbitrary and non-comparable formulas;

e Establish a process to measure Frequency Response that is not an arbritrary estimate using
NetActual Interchange;

e Establish a process that reflects measurement of real-time reliability associate with frequency
response;

o Reflect real-time topology of BES and capability and variances in types of response;

e Eliminate the incorrect signals to the market for arbritray pricing and conditions; and

e Develop a more correct real-time reliability standard.

Identify the Objectives of the proposed standard’s requirements (What specific reliability deliverables
are required to achieve the goal?):

For Phase 1, please refer to the 2016 Frequency Response Annual Analysis (FRAA) Report.

For Phase 2, modify the standard reflecting real-time with the correct responsible entity identified.

Brief Description (Provide a paragraph that describes the scope of this standard action.)

For Phase 1, during the 2016 annual evaluation of the values used in the calculation of the IFRO, the
above mentioned problems were identified. The scope of the work will be to (1) address the
inconsistency in the CBR ratio, (2) reevaluate the Resource Contingency Protection Criteria for each
interconnection, (3) reevaluate the frequency nadir point limitations (currently limited to to to t+12),
and clarify language in the 2016 Frequency Response Annual Analysis (FRAA) Report. Please refer to the
2016 FRAA Report for additional information.

For Phase 2, the FRSG has identified the above issues and the unintended consequences, without
addressing real-time reliability. The scope of the work will be to (1) establish a real-time reliability
standard addressing the necessary frequency response to maintain reliability, (2) establish

Standards Authorization Request Form 3
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comparability for the correct responsible entity, (3) develop real-time measurements incorporating
topology difference, and (4) eliminate the incorrect indicators.

Detailed Description (Provide a description of the proposed project with sufficient details for the
standard drafting team to execute the SAR. Also provide a justification for the development or revision
of the standard, including an assessment of the reliability and market interface impacts of implementing
or not implementing the standard action.)

For Phase 1:

e Consider revising the BAL-003-1 standard concerning #1 above through the standards
development process to correct the inconsistency in the CBR ratio. The CBR ratio in the IFRO
calculation couples Point C and Value B together, resulting in IFRO trends that do not align with
the intent of the standard. Improvement in Value B with no change in Point C (improving
recovery phase) would result in higher obligation to be carried, essentially penalizing improved
performance.

e Consider revising the BAL-003-1 standard concerning #2 above through the standards
development process to modify the Resource Contingency Protection Criteria. The Resource
Contingency Protection Criteria for each interconnection should be revised to help ensure
sufficient primary frequency response is maintained. The Eastern Interconnection uses the
“largest resource event in last 10 years”, which is the 4 August 2007 event. The standard drafting
team should revisit this issue for modifications to BAL-003-1 standard, and the Resources
Subcommittee should recommend how the events are selected for each interconnection.

e Consider revising the BAL-003-1 standard concerning #3 above through the standards
development process to revisit the frequency nadir point used in the calculation. Many events,
particularly in the Eastern Interconnection due to its large synchronous inertia, tend to have a
frequency nadir point that exceeds the to +12 seconds specified in BAL-003-1. Therefore, some
events are characterized with a Point C value that is only partially down the arresting period of
the event and does not accurately reflect the actual nadir. BAL-003-1 should be modified to
allow for accurate representation of the Point C nadir value if exceeding to+12 seconds. The
actual event nadir can occur at any time, including beyond the time period used for calculating
Value B (to+20 through to+52 seconds), and may be the value known as Point C’ which typically
occurs from 72 to 95 seconds after to.

e Consider revising BAL-003-1 Attachment A to provide clarity to the intent with particular
attention to FRSGs and the timeline for Balancing Authority Frequency Response and Frequency
Bias Setting.

Please refer to the 2016 FRAA Report for additional information.
For Phase 2:
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e Consider revising BAL-003-1 standard to reflect real-time measurement of frequency
performance vs. a two year old allocation.

e Consider revising BAL-003-1 Standard to reflect the correct applicable entity that controls and
provides frequency response.

e Consider revising BAL-003-1 Standard to reflect comparability among the applicable entities.

e Consider revising BAL-003-1 Standard to eliminate arbritray allocation of responsibility.

e Consider revising BAL-003-1 Standard to eliminate the incorrect signals that have created
unintended consequences.

Reliability Functions

The Standard will Apply to the Following Functions (Check each one that applies.)

Responsible for the real-time operating reliability of its Reliability
|:| Reliability Coordinator | Coordinator Area in coordination with its neighboring Reliability
Coordinator’s wide area view.

Integrates resource plans ahead of time, and maintains load-

X

Balancing Authority interchange-resource balance within a Balancing Authority Area and
supports Interconnection frequency in real time.

Ensures communication of interchange transactions for reliability
Interchange Authority | evaluation purposes and coordinates implementation of valid and
balanced interchange schedules between Balancing Authority Areas.

Planning Coordinator | Assesses the longer-term reliability of its Planning Coordinator Area.

Develops a one year plan for the resource adequacy of its specific loads
Resource Planner o . .
within a Planning Coordinator area.

Develops a one year plan for the reliability of the interconnected Bulk

O OO O

Transmission Planner . e . . .
Electric System within its portion of the Planning Coordinator area.

o . Administers the transmission tariff and provides transmission services
Transmission Service . o .
under applicable transmission service agreements (e.g., the pro forma

Provid
rovicer tariff).

Transmission Owner Owns and maintains transmission facilities.

Standards Authorization Request Form 5
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Transmission Ensures the real-time operating reliability of the transmission assets

Operator within a Transmission Operator Area.

Distribution Provider Delivers electrical energy to the end-use customer.

Generator Owner Owns and maintains generation facilities.

Generator Operator Operates generation unit(s) to provide real and reactive power.
Purchasing-Selling Purchases or sells energy, capacity, and necessary reliability-related
Entity services as required.

Market Operator Interface point for reliability functions with commercial functions.

O 4 O XX O O

Load-Serving Entity

Secures energy and transmission service (and reliability-related services)
to serve the end-use customer.

Reliability and Market Interface Principles

Applicable Reliability Principles (Check all that apply).

& 1. Interconnected bulk power systems shall be planned and operated in a coordinated manner
to perform reliably under normal and abnormal conditions as defined in the NERC Standards.

& 2. The frequency and voltage of interconnected bulk power systems shall be controlled within
defined limits through the balancing of real and reactive power supply and demand.

3. Information necessary for the planning and operation of interconnected bulk power systems

D shall be made available to those entities responsible for planning and operating the systems
reliably.

[] 4. Plans for emergency operation and system restoration of interconnected bulk power
systems shall be developed, coordinated, maintained and implemented.

|:| 5. Facilities for communication, monitoring and control shall be provided, used and maintained
for the reliability of interconnected bulk power systems.

|:| 6. Personnel responsible for planning and operating interconnected bulk power systems shall
be trained, qualified, and have the responsibility and authority to implement actions.

|X| 7. The security of the interconnected bulk power systems shall be assessed, monitored and
maintained on a wide area basis.

|:| 8. Bulk power systems shall be protected from malicious physical or cyber attacks.
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access commercially non-sensitive information that is required for compliance
with reliability standards.

Does the proposed Standard comply with all of the following Market Interface Enter
Principles? (yes/no)
1. A reliability standard shall not give any market participant an unfair competitive Yes
advantage.
2. A-reliability standard shall neither mandate nor prohibit any specific market Yes
structure.
3. Avrreliability standard shall not preclude market solutions to achieving compliance Yes
with that standard.
4. A reliability standard shall not require the public disclosure of commercially
sensitive information. All market participants shall have equal opportunity to Yes

Related Standards

Standard No. Explanation

None

Related SARs

SAR ID Explanation

None

Standards Authorization Request Form




Related SARs

Regional Variances

Region Explanation
ERCOT | None.
FRCC None.
MRO None.
NPCC None.
RFC None.
SERC None.
SPP None.
WECC | None.

Version History

Version Date Owner Change Tracking
1 June 3, 2013 Revised
1 August 29, 2014 Standards Information Staff | Updated template
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Standards Authorization Request
Revision to
BAL-003-1.1 Frequency Response and Frequency Bias Setting
June 28, 2017

The North American Electric Reliability Corporation (NERC) Standard Process Manual

Version 3, Section 4.0, Process for Developing, Modifying, Withdrawing or Retiring a
Reliability Standard requires a Standard Authorization Request (SAR) that proposes to
substantially revise a Reliability Standard to be accompanied by a technical justification that
includes, at a minimum, a discussion of the reliability-related benefits and costs of modifying the
Reliability Standard and a technical foundation document to guide the development of the
Reliability Standard. North America’s only registered Frequency Response Sharing Group
(FRSG), consisting of 20 Balancing Authority Areas (BAAS) within the Western Interconnection
(encompassing 38 BAAs in total), submitted a SAR on February 17, 2017 requesting a revision
to the existing Reliability Standard BAL-003-1.1 (BAL-003). NERC has requested additional
technical justification for the SAR.

This document provides further technical justification for the previously submitted SAR,
organized according to the following topics:

e Real-Time Reliability

e Event Selection

e Measurement

e Assumption behind the current standard
e Goal of a Reliability Standard

Real-Time Reliability

BAL-003 states that compliance is judged according to performance for the median event out of
a larger set of historical events evaluated for a particular compliance year. This suggests it is
acceptable for BAAs to provide adequate frequency response just over half the time. The
standard assumes a statistical probability that if one BAA fails there will be enough excess
response from other BAAs to compensate. But it also follows that all BAAs could
simultaneously provide insufficient frequency response on multiple occasions without any
compliance failures. This fact alone indicates BAL-003 does not adequately assure real-time
reliability.

Furthermore, relying on historical event analysis to establish and evaluate frequency response

does not ensure frequency response is available in real-time. Frequency response is needed 24
hours a day, 365 day a year, to manage interconnection frequency and recover from frequency
events. If the Interconnection were dispatched as a single system, the operator would estimate
frequency response capability needed from each resource and dispatch those resources as



necessary to ensure reliability. An interconnection made up of multiple BAAs should not be
treated any differently.

BAA operators must decide how to operate their systems to support reliability. BAL-003, in its
current form, does not specify the amount of frequency response reserves needed in real-time for
reliability—that is, capacity needed on frequency responsive resources to be prepared for the
design event of an Interconnection Most Severe Single Contingency. Yet NERC’s Reliability
Guideline for Operating Reserve Management (Guideline) addresses this question directly.
Section V.a. of the guideline states:

To determine an initial target (at scheduled frequency) frequency responsive reserve

level (in MW) for a given responsible entity, simply multiply 10 times the responsible

entity’s FRO (because FRO is in MW/0.1 Hz) by the MDF for the responsible entity’s
Interconnection. An example to illustrate this:

Given: ABC responsible entity is in the Eastern Interconnection (El) and its pro-rata
portion of IFRO is 1.5%.

The key EI parameters from Table 1 are: IFRO = 1002 MW/0.1 Hz and MDF = 0.449
Hz.

The responsible entity’s FRO is {1.5% *1002 MW/0.1 Hz} or 15.2 MW/0.1 Hz.

The responsible entity’s initial frequency responsive reserve target is {10 * 15.2 * 0.449}
or 67.48 MW.

The initial target may need to be modified based on several factors, most of which are
addressed later in this section. For example, if actual performance indicates additional
response is needed, then the target should be increased.

The studies performed by NERC determined the Maximum Delta Frequency A to B based on a
statistical analysis of the B to C ratio. This study, in conjunction with the Guideline, indicates the
Western Interconnection should maintain frequency responsive reserve capacity online at all
times equal to approximately three times the Interconnection Frequency Response Obligation
(IFRO). This amount is disputable and seems like an overestimate of reserve needed in the
Western Interconnection. This is in light of The Western Interconnection’s frequency response
performance in recent events approximately the MW size of the double Palo-Verde design event.
An overestimate or not, the current standard only obligates a BA to keep some level of this
reserve available a little more than half of the year. BAL-003 must provide for this and more
study needs to justify the reserves needed by BAs in real-time. Until then, the guideline provides
some guidance for how much a BAA should hold in MW capacity, but the Guideline further
states:

The responsible entity also may choose to perform a risk analysis in determining the level
of frequency responsive reserve that assures compliance at an acceptable cost.

This presents a problem. Reliability should not turn on economic decisions. Reliability
requirements must be incorporated into standards and not just captured in guidelines that are



enforced solely by peer pressure within industry. Instead of being clear, BAL-003 sends mixed
messages to BAAs.

Given the current gap in BAL-003 and the “wiggle room” in the Guideline, BAAs could achieve
compliance in many unreliable ways. For example, a BAA could only hold enough capacity to
cover a 0.1 Hz deviation, because most BAL-003 measurement events in the Western
Interconnection are less than 0.1 Hz (since evaluation of FRM as currently prescribed in BAL-
003-1.1 began in compliance year 2015, the average frequency deviation of all NERC selected
events was only -0.060 Hz/0.10 MW). Or, a BAA could plan to meet all events in two quarters
of a compliance year, and then neglect the other two quarters. A pattern that could be desirable
for entities that take down generation for annual maintenance, normally in the spring in the
Western Interconnection. Even if BAAs operate conscientiously to protect reliability, BAL-003
creates confusion about what is needed in real-time to support reliability.

Following FERC’s order approving BAL-003, markets have developed for “paper” transactions
in which one BAA can agree with another to transfer “credit” for calculated frequency response
(referred to as Frequency Response Transfers). While the members of FRSG generally support
allowing BAAs to comply through Frequency Response Transfers, they worry that assessing
compliance according to a median-based metric could degrade real-time reliability.

For example:

Suppose a BAA cannot fully comply with BAL-003, but has existing generation
equipment that does provide some frequency response. The BAA finds itself integrating
substantial variable generation that does not provide automatic frequency response. The
increasing variable generation displaces frequency-responsive generating units for at least
half of the operating hours. The BAA weighs its options. It could pay generators to
improve equipment; it could alter dispatch to increase headroom on frequency responsive
units; it could install a battery capable of frequency response; and so on. After analysis,
the BAA decides it is most economic to meet its Frequency Response Obligation (FRO)
entirely through Frequency Response Transfers. The BAA does not seek to improve
equipment capability, and it has every right to shut down frequency-responsive units to
make room for the new variable generation. Available frequency response will decline
compared to historic levels. The BAA now relies entirely on the transferring BAA. In
this scenario, historic frequency response is lost. The transferring BAA need only
respond adequately for more than half of the compliance measurement events, and the
purchasing BAA is relieved of any obligation to provide frequency response in real-time.
This also flies in the face of the underlying assumption of statistical probability.

BAL-003 does not require operational (as opposed to paper) transfers of frequency response, and
therefore has not resulted in creation of real-time markets for frequency response. NERC
regulations should drive market signals that reflect what is truly needed for reliability, and ensure
100% coverage through equipment, capacity, and dispatch.

Another problem with BAL-003 is that it measures the average frequency support in the 20 to 52
seconds following a frequency event, even though machine action is needed within the first 20



seconds to arrest rapid frequency decline in the Western Interconnection. The measurement lag
encourages BAAs to delay response to improve compliance metrics, which subverts the primary
purpose of the standard. Western Interconnection frequency could drop low enough to trigger
Underfrequency Load Shedding without a single BAA failing to comply with BAL-003. This
lessens, rather than enhances, Western Interconnection reliability.

The FRSG recognizes, as do NERC and FERC, that the generation fleet is changing. Frequency
response will likely decline unless operators maintain frequency-responsive capability and
resources are dispatched in real-time to provide adequate headroom for frequency response. The
FRSG also concurs with NERC that, historically, the Western Interconnection has had sufficient
frequency response. To speak plainly, the sky is not falling and risks to reliability may not be
immediate. But neither NERC nor the electric utility industry should ignore this issue.
Operational requirements must be clearly stated to ensure that equipment, operations, and
markets develop to support real-time reliability now and in the future.

Event Selection and Measurement:

Several aspects of BAL-003’s event selection and response measurement process may perversely
reward poor performance and penalize proper performance. NERC’s Reliability Guideline on
Primary Frequency Control encourages Generator Operators to set governor dead bands of no
more than 36 mHz (and recommends using an even smaller dead band), with a ramped (not
stepped) droop of between 4% to 5%. While a smaller dead band may be feasible in the Eastern
Interconnection, frequency within the smaller Western Interconnection is more variable. Here,
smaller dead bands would impose undue burdens on thermal generators. Likewise, due to the
size of the Western Interconnection, credible N-1 events can drop the C and B frequency points
well outside the 36 mHz dead band.

In the Western Interconnection, the generation fleet provides primary frequency response for
large events through governor action. Operators have gone to significant effort, in good faith, to
tune governors and associated controls according to the Guideline to protect reliability and
comply with BAL-003. Yet the current methods of event selection and response measurement
do not take these settings into account.

One deficiency is that FRO and Frequency Response Measured (FRM) derive from change in
frequency instead of actual frequency. Many governors have been set (as indicated by the
Guideline) to use a dead band of 36 mHz. Therefore any changes in frequency between 59.965
and 60.035 Hertz should not trigger frequency response, but these governors with governor
droop set correctly, should respond to frequencies outside the dead band. Likewise, because the
governor response is ramped starting at the edge of the dead band instead of stepped, the
response for a frequency that is outside but close to the dead band should be small. Therefore a
change in frequency from 60.03 to 59.97 should not result in governor response, a change from
60.00 to 59.94 should result in moderate governor response, and a change from 59.97 to 59.91
should result in substantial governor response, even though all three events have the exact same



frequency delta. Yet the FRM and FRO calculations treat these as equivalent events, penalizing
BAAs for correctly respecting the NERC-defined dead band.

Another deficiency is the gap between 0 and 20 seconds in the measurement period. The first 8-
12 seconds of an event are when frequency excursions are actually arrested. While this period is
difficult to measure through Interchange metering, it is the critical period to prevent
underfrequency load shedding. The measurement period lag (20-52 seconds) encourages BAAs
to install controls with a 15 or 20 second delay in frequency response. Control equipment could
operate less often without compromising compliance scores—certainly an unintended
consequence, and one that could undermine the reliability of the Interconnection. This practice
of delaying response to ensure compliance for the sake of economics at the expense of reliability
is already being implemented on resources within the Western Interconnection as a direct result
of the current BAL-003-1.1 measurement criteria.

Yet another issue with the FRM measure is its assumption that frequency response is linear.
Although a linear assumption is reasonable for governor technology, even a governor can behave
non-linearly. A step change response, capable in inverter based technology, drastically inflates
the FRM measure within the first tenth of a Hertz. For example, a battery capable of injecting 10
MW upon sensing a frequency change would achieve a FRM of 10 MW/0.1 Hz for an A to B
event of 0.1 Hz. That same battery would achieve a FRM of 100 MW/0.1 Hz for an A to B event
of 10 mHz. The difference between FRM for the same MW injection within the first tenth of a
Hertz is close to 90 MW/0.1 Hz while the difference one tenth and two tenths is only 5 MW/0.1
Hz. Because of the fraction on the denominator of the FRM equation, the equation becomes less
variable for an A to B value of 0.1 Hz or greater. This needs to be accounted for in the BAL 003
standard.

There are additional problems with the number of events selected for compliance assessment and
the median response requirement. By requiring selection of numerous events, regardless of how
many significant frequency events occur, BAL-003 skews compliance evaluation toward events
within the 36 mHz dead band. This penalizes proper performance as described above. Even if
all frequency events within the dead band were excluded, the events selected to date (including
previous year sample selections) have an average delta frequency of roughly 0.06 Hz. This
means BAAs could remain compliant even if they carried only enough frequency responsive
reserve to cover frequency changes of less than 0.1 Hz—far less than the Interconnection would
need to prevent underfrequency load shedding in a major event (which is what BAL-003 is
intended to prevent).

BAL-003 is intended to ensure the Western Interconnection has enough frequency responsive
reserve to prevent underfrequency load shedding for a net loss of 2,440 MW, with a starting
frequency of 59.976. As described above, a BAA that has installed generator controls to provide
exactly that response using the NERC Guidelines will be penalized for not responding to small
events (which is correct), whereas a BAA that carries just enough frequency responsive reserve
to respond to much smaller events, or intentionally delays its response to optimize compliance
over reliability, could be rewarded.



This means the Western Interconnection could experience multiple underfrequency load
shedding events in a year without a single BAA failing the standard. Conversely, multiple BAAs
could fail despite providing proper and reliable frequency response. Not only is this biased
against BAAs that take action in good faith to follow NERC’s Guideline, but over time, as BAAs
migrate toward more cost-effective compliance methods, the Western Interconnection’s initial
frequency response, as well as total frequency response available, could decline.

Use of “Net Actual Interchange” to Measure Compliance with BAL-003, R1:

Net Actual Interchange (N1a) is defined as the algebraic sum of all metered interchange over all
interconnections between two physically adjacent BAAs. BAL-005-0.2b allows a scan rate of up
to six seconds for both tie-line telemetry and automatic generation control (AGC) calculation.
Using these values to calculate FRM has many inherent problems, and is ill suited to measure
BAA response to frequency deviations caused by losses of large generating resources.

(1) The time frame for calculating a BAA’s FRM is 20 to 52 seconds after a frequency
deviation is identified in historical data provided by the BAA’s energy management system
(EMS). Many EMS/SCADA systems do not or cannot synchronize tie-line telemetry for
calculation of Area Control Error (ACE) or FRM. Due to scan rates of telemetry
equipment, this non-synchronization of tie-line data can dramatically skew the calculation of
FRM. Although there is no intentional time delay in any of the telemetered data, permitted
scan rates of up to six seconds can create lags of up to twelve seconds, depending on the
timing of the event and the measurement transmitted to the host EMS for recording and
calculation purposes. Measuring response beginning at 20 seconds after the frequency event
is detected can skew a BAA’s apparent FRM performance—whether for better or for worse,
at random.

(2) Although most measurements for Nla occur at physical meters on interties, many BAAs
have pseudo-tie telemetry that does not originate from a physical meter. These pseudo-tie
values are commonly associated with jointly owned generating facilities that may contribute
significantly to a BAA’s FRM. In addition to lag effects from scan rates of remote terminal
unit (RTU) data, there are several other delays in receiving, calculating, and transmitting
measurements used to calculate pseudo-tie values. Once a host BAA receives the core
measurements to derive a preliminary pseudo-tie value, several additional computational
and transmitting cycles must occur. At a minimum, the host BAA must run a calculation
within its EMS or other control system, which may take up to six seconds. Once the value
has been calculated, it is transmitted to neighboring BAAs that share the pseudo-tie value,
typically through Inter-Control Center Communication Protocol (ICCP) data links. The
ICCP transmittal is separate from the calculation process, with up to 12 seconds of latency
between sending and receiving. As with the timing lag described in Item 1 above, the
skewing effects of pseudo-tie measurements and calculation, with respect to BAL-003
compliance evaluation, are essentially random.



(3) When a frequency deviation occurs due to loss of a large generator, generator governors
respond automatically to the resulting drop in frequency. If a BAA is electrically between a
large resource providing frequency response and the lost generation, transmission flows can
increase on the intermediary BAA’s system. As transmission flows increase, transmission
line losses increase as well. These losses appear as increased load on the intermediary
BAA'’s system, which can in turn affect apparent FRM performance. In some instances,
even though the BAA’s generation and load response was appropriate, the losses incurred
due to neighboring generator response can overwhelm the BAAs actual FRM.

(4) There is no accommodation for a BAA experiencing an intentional change to its Nla. In
previous years, scheduled interchange would be adjusted only within the 10 minutes ahead
of or after the operating hour or during curtailments to manage rare unplanned transmission
events. Frequency bias procedures allowed BAAS to ignore events that occurred during
these intentional changes to Net Scheduled Interchange. With the advent of 15-minute
scheduling, schedule changes can occur during 50 out of every 60 minutes of any operating
hour. Furthermore, many BAA’s representing a significant share of the WECC
interconnection are currently operating in a joint 5-minute market, which results in
intentional ramps at all times. This market continues to expand and other markets are
developing, increasing the percentage of BAA’s that experience constant intentional ramps
due to NSI changes. If, by chance, a frequency deviation (selected for compliance
evaluation) were to occur during this intentional re-dispatch, chances are 50%-50% that the
BAA could be benefitted or harmed for BAL-003 compliance purposes. These intentional
changes in Net Scheduled Interchange do not adversely affect reliability, but could harm
BAA performance under BAL-003.

(5 BAAs often adjust internal generation in anticipation of daily load variations. During
certain seasons, a BAA may experience relatively large changes in native load. The BAA
may intentionally dispatch generation to prepare for these anticipated changes in native load
and expected changes to hourly Nla. Again, if by chance, a frequency deviation were to
occur during this intentional re-dispatch, BAA compliance measurement could be improved
or degraded, with no correlation to reliability.

(6) BAAs may also adjust internal generation to manage anticipated changes in output from
Variable Energy Resources (VERS), primarily photovoltaic (PV) generating facilities. The
California Independent System Operator (CAISO) has stated that as much as 47% if its
BAA load has been served by VERs. Both increases and decreases to PV output occur on a
daily basis. To manage these changes in anticipated VERs, a BAA will proactively ramp
conventional generation or schedules. The result, if there is a concurrent frequency event
used to measure BAL-003 compliance, is as descried above in Items 4 and 5.

Obligation for Generator Owners and Operators:

Frequency Response (FR) is a measure of an Interconnection’s ability to arrest and stabilize
frequency deviations following the sudden loss of generation or load, and is affected by the



collective responses of generation and load throughout the Interconnection. The primary FR
provided the generation fleet within an Interconnection has a significant impact on the overall
FR. BAL-003 specifies the amount of frequency response (per Hertz of frequency deviation)
needed from BAAs to maintain Interconnection frequency within predefined bounds and
includes requirements for the measurement and provision of FR. But BAL-003 contains nothing
that obligates Generator Owners/Operators (GO/GOP) to provide primary frequency response.
BAA:s are disadvantaged under the standard, with few options beyond expensive yearly markets
for frequency responsive reserve capacity products. If BAL-003 is intended to ensure a positive
frequency response to frequency excursions, then GO/GOPs must be subject to the standard.

Nothing in any other NERC standard or in the provisions of the FERC Pro Forma Tariff or
Generation Interconnection Agreement (GIA) requires GO/GOPs to provide primary frequency
response. Even a generator following the NERC Reliability Guideline — Primary Frequency
Control may, in many cases, fail to respond due to the lack of headroom during an event or the
blocking of the governor signal in the plant control or auxiliary systems. The BAA has no way
through GIAs or tariff language to require otherwise. BAL-003 allocates a portion of the IFRO
to the individual BAA, which must then attempt to allocate the obligation to all generators in the
BAA. In most cases, GO/GOPs have refused to run generator units to reserve headroom for
frequency response. Some GO/GOPs have asked how much they need to provide. BAAs can
only explain that BAL-003 requires response expressed as a MW/0.1 Hz range. This makes it
difficult to define exactly what they must provide. The retrospective nature of this standard does
not enable BAAs to determine future performance and or inform GO/GOPs of their forward-
looking obligation.

The ERCOT BAL-001-TRE-1, R7, “Primary Frequency Response” standard obligates the
GO/GOPs to maintain functional generators and to also provide frequency response during
relevant events. “Each GO shall operate each generating unit/generating facility that is
connected to the interconnected transmission system with the Governor in service and responsive
to frequency when the generating unit/generating facility is online and released for dispatch,
unless the GO has a valid reason for operating with the Governor not in service and the GOP
has been notified that the Governor is not in service.” BAA obligations under ERCOT’s
standard are mostly reporting and tracking response from all generators.

FERC recognized the ERCOT standard for primary frequency response got it right and should be
a pattern for future standards and revisions to current standards.! The ERCOT standard provides
a useful model for changes needed to remedy the problems with BAL-003, or develop a Western
Interconnection variance that recognizes how it differs from other regions in the NERC footprint.

NERC has pointed out that primary frequency response capability, by itself, would not require a
resource to respond if called upon to help a BAA meet its FRO, and that, as a result, it is

! FERC has also accepted Regional Reliability Standard BAL-001-TRE-01 (Primary Frequency
Response in the ERCOT Region) as mandatory and enforceable. North American Electric Reliability
Corporation, 146 FERC 1 61,025 (2014).



important to have mechanisms to ensure that sufficient frequency response capability is not only
available but ready to respond at all times. If NERC believes there are mechanisms available to
the BAAs, then the standard should define those mechanisms. It is unclear how NERC could
expect a BAA to meet its FRO without generator response provided by governor signals.

In its Notice of Proposed Rulemaking (NOPR) on Primary Frequency Response (Docket No.
RM16-6-000), FERC stated that proposed modifications to GIAs for both large and small
generating facilities (both synchronous and non-synchronous) would require new generators to
install, maintain, and operate equipment capable of providing primary frequency response as a
condition of interconnection. FERC recognized that “[w]hile NERC Reliability Standard BAL-
003-1.1 establishes requirements for balancing authorities, it does not include any requirements
for individual generator owners or operators,” and that “[w]hen considered in aggregate, the
primary frequency response provided by generators within an Interconnection has a significant
impact on the overall frequency response.”

The NOPR also cited a 2010 NERC survey of generator owners and operators, which found that,

“. .. only approximately 30 percent of generators in the Eastern Interconnection
provided primary frequency response, and that only approximately 10 percent of
generators provided sustained primary frequency response. This suggests that
many generators within the Interconnection disable or otherwise set their
governors or outer-loop controls such that they provide little to no primary
frequency response.” (Footnotes omitted)

If FERC believes that generating facilities should be capable of providing frequency response,
then the NERC standard should obligate GO/GOPs to provide it. If the generators have a
significant impact on the overall frequency response, why would they be excused from BAL-003
compliance?

As noted above, NERC has approved a voluntary Reliability Guideline on Primary Frequency
Control that encourages generators to provide a sustained and effective primary frequency
response. If NERC recognized that generators were not providing primary frequency response as
far back as 2010, NERC should support changes to the BAL-003 to obligate GO/GOPs to enable
compliance.

There is compelling evidence and testimony from multiple sources—BAs, transmission
operators, and NERC reports—to show that generators, a major source of primary frequency
response, are not providing the appropriate response to frequency excursions. There is no
“mechanism” available to the BAAs to compel generators to provide the necessary primary
frequency response during an event. BAL-003 must be revised to address this.



Assumptions Behind the Current Standard:

BAL-003 appears to assume that all BAAs have the same composition and operate in the same
manner. This may accurately describe the Eastern Interconnection. However, the Western
Interconnection encompasses 38 BAASs that differ widely from one another.

Within the Western Interconnection, some BAAs are generation only, with 100% wind
generation; some are generation only with 100% thermal generation; others serve load, with
100% hydro generation; and there are many other combinations.

BAL-003 rests on the assumption that as one BAA fails, the statistical probability is that other
BAAs will provide sufficient excess response. But generation-only BAAs are driven by market
conditions, which do not correlate to the timing of frequency events. BAL-003 allocates IFRO
using a formula that has no bearing on a BAA'’s ability to provide frequency response. In
addition, the formula uses two-year-old data to allocate IFRO. A generation-only BAA is driven
by real-time conditions, not by two-year old data.

In addition, BAL-003 does a poor job of recognizing and accommodating BAA changes over
time. The single largest Western Interconnection BAA (CAISO) has experienced significant
changes related rooftop solar. With the installation of rooftop solar, CAISO’s calculated load
has decreased by over 5,000 MW, along with the reduction of the BAA calculated generation by
over 5,000 MW. Under the formula to allocate IFRO, the presence of rooftop solar will reduce
CAISO’s FRO. At the same time, rooftop solar provides no inertia to support frequency
response. Allowing large offsets from rooftop solar to reduce FRO runs counter to reliability,
unfairly burdening and imposing disparate treatment on remaining BAAs. The unintended
consequence is to encourage BAAs to increase the how much of their generation is behind the
meter, thereby reducing their allocations of FRO. NERC’s reliability standards should treat
similarly situated responsible entities comparably, not create disparities among them. BAL-003
lacks flexibility to address real-time changes and real-time reliability requirements.

There is also no provision in the standard for generation that moves from one BAA to another.
The BAA that lost the generation will still be held to a larger FRO than is justified by the amount
of generation left in the BAA and the FRO of the attaining BAA will not change based on the
increase in the amount of generation in the BAA.

Goal of a Reliability Standard

The foregoing discussion is not meant to imply that BAL-003 is completely without merit. It has
brought frequency response to the forefront of many operational discussions. Some BAA
operators have already taken steps to improve machine capability, change dispatch, and acquire
Frequency Response Transfer from BAAs with excess. BAL-003 has moved the industry
forward in its knowledge of frequency response. At the same time, it misaligns incentives for
compliance and what is actually needed for reliability. This misalignment potentially drives
progress in equipment, operations, and markets in the wrong direction.

To better ensure reliability, BAL-003 standard should:
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Address real-time reliability and not rely upon historical analysis and median
performance. The standard needs to be flexible to address differing conditions and
future changes.

Ensure frequency response occurs to arrest rapid frequency decline and prevent
underfrequency load shedding.

Avoid unintended consequences, such as encouraging BAASs to time their response well
after Point C and in the measurement period (Point B)

Require testing of frequency responsive equipment

Ensure comparability among all responsible entities needed for primary frequency
response

SUMMARY

Real-Time Reliability

BAL-003 as currently configured does not require response to an event. Frequency
response is needed 24 hours a day, 365 day a year to manage variations in
Interconnection frequency.

Historical event-driven analysis does not ensure frequency response is available in real-
time.

Because the current standard measures historical response, and is measured by
performance at the median event, the Interconnection could experience underfrequency
load shedding in real-time without any compliance failures.

The allocation of IFRO is predicated on two-year-old information, which does not reflect
the Interconnection’s frequency response needs in real-time.

When a significant amount of generation trips off-line, frequency response is necessary
within the first 20 seconds to arrest and stabilize rapid frequency decline. BAL-003
measures the average frequency support in the 20 to 52 second period following the
event, which encourages BAAs to delay response to improve compliance. This subverts
the primary purpose of the standard, and could drive less real-time reliability, not more.

Event Selection

Current BAL-003 is driven by historical analysis of selected events and the selection
criteria does not always measure frequency response. Performance metrics should reflect
dead bands, beginning frequency, size and type of events, an adequate number of events,
and most importantly time of measurements.

Frequency response is mechanically driven, and can be accurately measured only during
machine movement.

Measurement

The current standard uses Net Interchange Actual (Nla) to measure compliance. To have
good measurement, one must have good statistics to support the values measured.
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NIa is made up of several variables, changes in load, changes in generation, changes in
purchases, pseudo-tie values, changes in transmission flows and losses, frequency
response, and others. Statistical analysis can support measurement only when all inputs
can be determined to isolate the value being measured for compliance. Nla has far too
many variables, all changing at the same time, to be treated as the sole measure of
frequency response.

Dynamic schedules are not included in the measurement, even though they may have a
response component.

Battery insertion or other responsive measures can be timed to occur in the measurement
period thereby missing the arrestment period and subverting the purpose of the standard.
Frequency response is not linear thus distorting the FRM measure, especially for events
with an A to B measure less than 0.1 Hz

Assumptions Behind Current Standard

BAL-003 appears to assume that all BAAs have the same composition and operate in the
same manner. This may accurately describe the Eastern Interconnection. However, the
Western Interconnection encompasses 38 BAAs that differ widely from one another.
100% generation only, wind only, 100% hydro base, 100% thermal base, many different
mixtures

The standard fails to recognize the changes associated with solar, and impacts associated
with behind-the-meter solar. The allocation formula rewards a BAA with behind-the-
meter solar and places the burden of frequency response on the remaining BAAs.
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Unofficial Comment Form
Project 2017-01 Modifications to BAL-003-1.1

Do not use this form for submitting comments. Use the electronic form to submit comments.on the Project
2017-01 Modifications to BAL-003-1.1 project. The electronic form must be submitted by 8 p.m, Eastern,
Friday, December 1, 2017.

Documents and information about this project are available on the Project 2017-01 Modifications to BAL- ™~
003-1.1 page. If you have questions, contact Senior Standards Developer, Darrel Richardson (via email) or
at (609) 613-1848.

Background
Two Standards Authorization Requests (SARs) were received for modifying BAL-003-1.1. The first SAR was

submitted by the NERC RS and was posted for industry comment from June 19, 2017 through July 18,
2017. The second SAR was submitted by the NWPP FRSG. This SAR proposes a two phase approach to
modifying the current standard, The Phase | portion of the SAR was addressed during the posting and
comment period for the NERC RS SAR (June 19, 2017 through July 18, 2017). This comment period will
only address the Phase Il portion of this SAR. The Phase Il portion of the SAR proposes to:

e Consider revising BAL-003-1.1 standard to reflect real-time measurement of frequency
performance vs. a two year old allocation.

e Consider revising BAL-003-1.1 Standard to reflect the correct applicable entity that controls and
provides frequency response.

e Consider revising BAL-003-1.1 Standard to reflect comparability among the applicable entities.

e Consider revising BAL-003-1.1 Standard to eliminate arbitrary allocation of responsibility.

e Consider revising BAL-003-1.1 Standard to eliminate the incorrect signals that have created
unintended consequences.

Please provide your responses to the questions listed below along with any detailed comments.

RELIABILITY | ACCOUNTABILITY



https://sbs.nerc.net/
http://www.nerc.com/pa/Stand/Pages/Project201701ModificationstoBAL00311.aspx
http://www.nerc.com/pa/Stand/Pages/Project201701ModificationstoBAL00311.aspx
mailto:darrel.richardson@nerc.net

Questions

1.

2.

3.

The SAR proposes to modify the current BAL-003-1.1 standard to reflect the correct applicable
entity that controls and provides frequency response, to reflect comparability among the
applicable entities, and to eliminate arbitrary allocation of responsibility. Do you agree with this
proposed revision? If not, please provide specific language on the proposed revision.

[ ]Yes
[ ]No

Comments:

The SAR proposes to modify the current BAL-003-1.1 standard to allow for real-time measurement
of frequency performance instead of a two year old allocation. Do you agree with this proposed
revision? If not, please provide specific language on the proposed revision.

|:| Yes
|:| No

Comments:

The SAR proposes to modify the current BAL-003-1.1 standard to eliminate the incorrect signals to
the market for arbitrary pricing and conditions. Do you agree with this proposed revision? If not,
please provide specific language on the proposed revision.

|:| Yes
|:| No

Comments:

Based on the scope of the Phase Il section of the SAR, do you have any other comments for
drafting team consideration?

[ ]Yes
[ ]No

Comments:

Unofficial Comment Form
Project 2017-01 Modifications to BAL-003-1.1 | November 2017 2
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S

Formal Comment Period Open through December 1, 2017

Now Available

An additional Standards Authorization Request (SAR) for BAL-003-1.1 Frequency Response and
Frequency Bias Setting was submitted by the Northwest Power Pool Frequency Response Sharing
Group. A 30-day formal comment period on this SAR is open through 8 p.m. Eastern, Friday, December
1, 2017.

Commenting
Use the Standards Balloting and Commenting System (SBS) to submit comments. If you experience
difficulties navigating the SBS, contact Nasheema Santos. An unofficial Word version of the comment

form is posted on the project page.

If you are having difficulty accessing the SBS due to a forgotten password, incorrect credential error
messages, or system lock-out, contact NERC IT support directly at https://support.nerc.net/ (Monday —
Friday, 8 a.m. - 5 p.m. Eastern).

e Passwords expire every 6 months and must be reset.
e The SBS is not supported for use on mobile devices.

e Please be mindful of ballot and comment period closing dates. We ask to allow at least 48
hours for NERC support staff to assist with inquiries. Therefore, it is recommended that users try
logging into their SBS accounts prior to the last day of a comment/ballot period.

Next Steps
The drafting team will review all responses received during the comment period and determine the next

steps of the project.

For more information on the Standards Development Process, refer to the Standard Processes
Manual.

For more information or assistance, contact Senior Standards Developer, Darrel Richardson (via email) or at
(609) 613-1848.
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Comment Report

Project Name: 2017-01 Modifications to BAL-003-1.1 | Standards Authorization Request
Comment Period Start Date: 11/2/2017
Comment Period End Date: 12/1/2017

Associated Ballots:

There were 42 sets of responses, including comments from approximately 115 different people from approximately 75 companies
representing 10 of the Industry Segments as shown in the table on the following pages.



Questions

1. The SAR proposes to modify the current BAL-003-1.1 standard to reflect the correct applicable entity that controls and provides frequency
response, to reflect comparability among the applicable entities, and to eliminate arbitrary allocation of responsibility. Do you agree with this
proposed revision? If not, please provide specific language on the proposed revision.

2. The SAR proposes to modify the current BAL-003-1.1 standard to allow for real-time measurement of frequency performance instead of a
two year old allocation. Do you agree with this proposed revision? If not, please provide specific language on the proposed revision.

3. The SAR proposes to modify the current BAL-003-1.1 standard to eliminate the incorrect signals to the market for arbitrary pricing and
conditions. Do you agree with this proposed revision? If not, please provide specific language on the proposed revision.

4. Based on the scope of the Phase Il section of the SAR, do you have any other comments for drafting team consideration?
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1. The SAR proposes to modify the current BAL-003-1.1 standard to reflect the correct applicable entity that controls and provides frequency
response, to reflect comparability among the applicable entities, and to eliminate arbitrary allocation of responsibility. Do you agree with this
proposed revision? If not, please provide specific language on the proposed revision.

Thomas Foltz - AEP - 3,5

Answer No

Document Name

Comment

AEP does not believe that BAL-003 -1.1 requires the BA to be directly responsible for providing primary frequency response. Rather, it sets the
expectations for the performance of the BA in recovering from a frequency event with secondary frequency response through AGC. In our opinion,
the allocation of responsibility is not arbitrarily assigned to the BA, but rather correctly assigned to the BA. Having said that, it seems the standard’s
Purpose statement is somewhat out of step with the requirements themselves and perhaps should be revised to better align with those
requirements.

Likes O
Dislikes 0

Colby Bellville - Duke Energy - 1,3,5,6 - FRCC,SERC,RF, Group Name Duke Energy
Answer No
Document Name

Comment

The apparent implication is that GOPs have responsibility for primary frequency response (PFR). Even for PFR, coordination of frequency response
capability lies with BAs or collections of BAs, not with individual resources. For example, a BA may have ample frequency responsive resources
available, but if it chooses not to have enough of them online with adequate headroom, frequency response will not be adequate. A standard to require
resources to have frequency responsive capability may have merit, but combining that with the responsibilities of BAs may very likely lead to unneeded
confusion. The background document cites ERCOT'’s BAL-001-TRE-1 as a model, but it is a separate standard, not a replacement for BAL-003.

Regarding comparability and allocation, we do not agree that the difference in resource mix or the amount of native BA load warrant a difference in
treatment. The mechanism currently employed parallels the basis for NERC and RE funding allocation and has essentially the same time lag.

Likes O
Dislikes 0

Michelle Amarantos - APS - Arizona Public Service Co. - 1,3,5,6



Answer No
Document Name

Comment

AZPS can support exploring whether additional functional entities should be addressed in the applicability section of the standard and/or with targeted
requirements. However, AZPS cautions against creating redundant requirements in these reliability standards as FERC is currently proposing changes
in the Open Access Transmission Tariffs. Finally, AZPS cannot outright support a need for a revision without evidence of a study or evaluation of the
need to add additional applicable entities and without indication regarding the entities to which any associated revision would be directed.

Likes O
Dislikes 0

Marsha Morgan - Southern Company - Southern Company Services, Inc. - 1,3,5,6 - SERC, Group Name Southern Company
Answer No
Document Name

Comment

We do agree with the concept of properly allocating responsibility. The phased approach needs to be two distinctive processes. We should not delay the
correction proposed in phase | to incorporate any proposed modifications that are noted in phase Il. This SAR needs to address only the changes
required after modifications of Phase | are complete.

Likes 0

Dislikes 0

Leonard Kula - Independent Electricity System Operator - 2
Answer No
Document Name

Comment

The IESO believes that the Balancing Authority is the appropriate entity responsible for assuring that its ACE performance is compliant with the current
BAL performance requirements.

Likes O
Dislikes 0




Preston Walker - PJM Interconnection, L.L.C. - 2 - SERC,RF
Answer No
Document Name

Comment

PJM supports the exploration of a capability requirement for GOPs to provide primary frequency response. However, PJM sees this as supplemental,
not a replacement of the BA requirement.

PJM does not believe it is appropriate to reflect comparability among applicable entities. A BAs load response, or mix and type of generation should not
play a role in the primary frequency response allocation

Likes 0

Dislikes 0

Albert DiCaprio - PIJM Interconnection, L.L.C. - 2 - SERC,RF, Group Name ISO Standards Review Committee
Answer No
Document Name

Comment

The SRC supports the position that the Balancing Authority is the correct responsible entity for assuring that its ACE performance is compliant with the
current BAL performance requirements.

Likes O

Dislikes 0

Shelby Wade - PPL - Louisville Gas and Electric Co. - 2,5,6 - SERC, Group Name Louisville Gas and Electric Company and Kentucky Ultilities
Company

Answer No
Document Name

Comment

Frequency Response (FR) is a function of both generating resources and load characteristics — both fall under the purview of the BA. A BA can set
performance requirements for resources within its balancing authority area (BAA), which includes governor/inverter settings. Similar to reactive/voltage
requirements, a GO/GOP must meet FR performance criteria set by the BA/TO/TOP.

FR is maintained by BA coordination of all assets within the BAA. The proposal to modify the functional entity applicability for BAL-003-1.1 to add the
GO/GOP does not give any additional assurance of FR related interconnection reliability as an individual resource may or may not have the ability to
respond as intended for a specific frequency event; however, the proposed modification will significantly increase the operating, economic and



administrative burdens on the GO/GOP. The perceived improvement in FR related reliability intended by broadening the applicability of the standard
does not justify the added burdens that would be placed on all GO/GOPs.

Likes O
Dislikes 0

Janis Weddle - Public Utility District No. 1 of Chelan County - 1,3,5,6, Group Name Chelan PUD
Answer No
Document Name

Comment

For Chelan PUD, as a BAA that owns and operates all of the generation within the BAA, the current standard is sufficient.

Likes O
Dislikes 0

Brian Van Gheem - ACES Power Marketing - 6 - NA - Not Applicable, Group Name ACES Standards Collaborators
Answer No
Document Name

Comment

The SAR proposes to modify the standard to a single entity that has the “ability to” provide and control Frequency Response. We caution that an entity
providing Frequency Response may not be the same entity that controls Frequency Response. We also believe some accountability should still exist
with the Frequency Response Sharing Group or seclusive Balancing Authority to monitor Frequency Response sufficiency for their respective area.
Likes 0

Dislikes 0

Rick Applegate - Tacoma Public Utilities (Tacoma, WA) - 1,3,4,5,6
Answer No
Document Name

Comment



Tacoma Power believes that although Balancing Authorities do not inherently have frequency responsive capabilities, these capabilities can be acquired
via contractual agreements and market products. FERC should consider providing direction as to who should be compensating BAs for acquiring
frequency response products necessary to meet this standard.

Likes O

Dislikes 0

Ruida Shu - Northeast Power Coordinating Council - 1,2,3,4,5,6,7,8,9,10 - NPCC, Group Name RSC no Dominion NextERA Con-Ed ISO-NE
Answer No
Document Name

Comment

NPCC believes that the Balancing Authority is the appropriate entity responsible for assuring that its ACE performance is compliant with the current BAL
performance requirements.

Likes O
Dislikes 0

Sergio Banuelos - Tri-State G and T Association, Inc. - 1,3,5 - MRO,WECC
Answer No
Document Name

Comment

Tri-State believes this revision is not necessary due to the obligations already existing in TOP-001-3. As required by TOP-001-3 Requirement R5, a
Generator Operator must comply with each Operating Instruction issued by its Balancing Authority. This would already include providing frequency
response when asked to. Therefore, Tri-State believes it is incorrect to state that there is no mechanism available to Balancing Authorities to compel
generators to provide frequency response during an event.

Likes O
Dislikes 0

Neil Swearingen - Salt River Project - 1,3,5,6 - WECC
Answer No

Document Name



Comment

SRP believes the responsibility is appropriately allocated to the Balancing Authority.

Likes O
Dislikes 0

Casey Johnston - Concerned Electrical Engineer with 40 yrs in Electrical Industry - NA - Not Applicable - NA - Not Applicable
Answer Yes
Document Name

Comment

The majority of frequency response is provided by rotating masses, such as generators with synchronized torque and motors connected to the
interconnection. There is compelling evidence and testimony from multiple sources—BAs, transmission operators, and NERC reports—to show that
many synchronous generators, the primary source of primary frequency response, are not providing the expected proportional response to frequency
excursions.

This standard, BAL-003, should apply to NERC registered GO/GOPs as responsible entities.

Likes O
Dislikes 0

Dori Quam - NorthWestern Energy - 1 - WECC
Answer Yes
Document Name

Comment

The majority of frequency response is provided by rotating masses, such as generators with synchronized torque and motors connected to the
interconnection. There is compelling evidence and testimony from multiple sources—BAs, transmission operators, and NERC reports—to show that
many synchronous generators, the primary source of primary frequency response, are not providing the expected proportional response to frequency
excursions. Currently, there is no “mechanism” available to the BAs to compel Generator Owners or Generator Operators to have their facilities provide
the necessary primary frequency response during an event. BAL-003 must be revised to address this shortcoming. This standard, BAL-003, should
apply to NERC registered GO/GOPs as responsible entities.

Likes O
Dislikes 0



Theresa Rakowsky - Puget Sound Energy, Inc. - 1,3,5
Answer Yes
Document Name

Comment

Puget Sound Energy (PSE) fully supports the SAR for Project 2017-01 and the proposed revisions. To address reliability, BAL-003-1.1 should
be modified to impose requirements on individual generating facilities and not burden Balancing Authorities with the cost of procuring
frequency response in the marketplace.

Likes 0

Dislikes 0

Antonio Franco - Gridforce Energy Management, LLC - NA - Not Applicable - WECC
Answer Yes
Document Name

Comment

Gridforce Energy Management agrees and supports the SAR. Not all Balancing Authorities own an asset to contrubute with primary frequency
response, which in the Western Interconnection is generally a synchronous generator governor.

Likes O
Dislikes 0

James Ramos - Turlock Irrigation District - 1,3,4,5,6
Answer Yes
Document Name

Comment

Frequency response is mostly provided by motors and generators synchronized to the interconnection. There is compelling evidence and testimony
from multiple sources—BAs, transmission operators, and NERC reports—to show that many synchronous generators, the primary source of primary
frequency response, are not providing the expected proportional response to frequency excursions. Generator Owners (GOs) or Generator Operators
(GOPs) should be required to have their facilities provide the necessary primary frequency response during an event. BAL-003 applicable to GOs and
GOPs.



Likes O
Dislikes 0

Kevin Salsbury - Berkshire Hathaway - NV Energy - 5
Answer Yes
Document Name

Comment

The majority of frequency response is provided by generators, but yet, the current BAL-003-1.1 applicability section requires Balancing Authorities to
comply with the standard. This standard does not provide any mechanism to compel Generator Owners or Generator Operators to provide the
necessary primary frequency response during an event. In addition, the Balancing Authorities do not have authority to force the Generator Owners or
Generator Operators to respond correctly in the case of an event.

Likes O
Dislikes 0

Yvonne McMackin - Public Utility District No. 2 of Grant County, Washington - 1,4,5,6

Answer Yes
Document Name 2017-BAL003 SAR Unofficial Comment_Form_NWPP_Nov2017_ Grant PUD.docx
Comment

Different types of generation and load have different abilities to provide frequency response, and the BA in which the generation or load is located is not
necessarily the owner of the generation or load. The standard should recognize the fact that the BA may not be the owner and also allow for generators
and load that do supply frequency response to be appropriately compensated for this service.

Likes O
Dislikes 0

Andrew Gallo - Austin Energy - 1,3,4,5,6
Answer Yes
Document Name

Comment

Austin Energy (AE) agrees with the revision to eliminate arbitrary allocation of responsibility. However, AE requests that Generator Owners and



Generator Operators in the ERCOT Interconnection be exempted from this requirement. The Regional Standard, BAL-001-TRE-1 - Primary Frequency
Response incorporates specific performance requirements for Generator Owners and Generator Operators related to setting Governor dead-band and
droop parameters and providing Primary Frequency Response. In the ERCOT Interconnection, all generator governors (unless exempted by ERCOT)

must be in service and performing with an un-muted response to ensure an Interconnection minimum Frequency Response to a frequency disturbance
event.

Likes O
Dislikes 0

Joe Tarantino - Sacramento Municipal Utility District - 1,3,4,5,6 - WECC
Answer Yes
Document Name

Comment

The majority of frequency response is provided by rotating masses, such as generators with synchronized torque and motors connected to the
interconnection. There is compelling evidence and testimony from multiple sources—BAs, transmission operators, and NERC reports—to show that
many synchronous generators, the primary source of primary frequency response, are not providing the expected proportional response to frequency
excursions. Currently, there is no “mechanism” available to the BAs to compel Generator Owners or Generator Operators to have their facilities provide
the necessary primary frequency response during an event. BAL-003 must be revised to address this shortcoming.

Likes O
Dislikes 0

Ginette Lacasse - Seattle City Light - 1,3,4,5,6 - WECC, Group Name Seattle City Light Ballot Body
Answer Yes

Document Name
Comment

SCL is both a BA and a GO/GOP. So this proposed revision will not change SCL'’s responsibility.

Likes O



Dislikes 0

Sandra Shaffer - Berkshire Hathaway - PacifiCorp - 6
Answer Yes
Document Name

Comment

Frequency response is a measure of an interconnection’s post-contingency response, and in WECC that comes primarily from generator governor
action. Putting the obligation on the BA without also providing authority over the GOP to require frequency response creates a system where many
entities do not have the means to meet compliance. Even if the allocation of obligation is corrected, it does not change the fact that the current metric of
FRM does not accurately measure frequency response. It can be clearly shown that change in BAA net interchange does not accurately measure the
frequency response supplied by that BAA if it is in a finite interconnection. By using interchange as a proxy for frequency response in a finite
interconnection, we are left with a zero-sum game where BAs compete for a share of the contingent unit credit. This has created a situation where in
order to meet compliance, it can be beneficial to reduce system reliability by delaying/gaming governor settings. Alternatively, it is possible for a BA to
unilaterally over-respond and cause other entities to fail where their only recourse for compliance is to purchase FRM from that entity or shed load.

Likes O
Dislikes 0

Mike Magruder - Avista - Avista Corporation - 1,3,5
Answer Yes
Document Name

Comment

The majority of frequency response is provided by rotating masses, such as generators with synchronized torque and motors connected to the
interconnection. There is compelling evidence and testimony from multiple sources—BAs, transmission operators, and NERC reports—to show that
many synchronous generators, the primary source of primary frequency response, are not providing the expected proportional response to frequency
excursions. Currently, there is no “mechanism” available to the BAs to compel Generator Owners or Generator Operators to have their facilities provide
the necessary primary frequency response during an event. There may be other resources available to provide primary frequency response, but there is
also no “mechanism” available to compel these operating entities configure their facilities to provide primary frequency response. BAL-003 must be
revised to address this shortcoming.

Likes O
Dislikes 0

Angela Gaines - Portland General Electric Co. - 1,3,5,6



Answer Yes
Document Name

Comment

BAL-003 should be revised to include some sort of mechanism for BAs to compel GOs and GOPs to provide the necessary primary frequency response
during events. Currently there is no such mechanism, despite the fact that there is strong evidence that many synchronous generators, whose rotating
masses provide the majority of frequency response, are not providing a proportional response to frequency events.

Likes 0

Dislikes 0

David Ramkalawan - Ontario Power Generation Inc. -5
Answer Yes
Document Name

Comment

OPG agrees with closing the reliability gap with respect to the applicable entity as long as the requirements to the GO/GOP are properly and clearly
defined.

OPG support the clarification of non-synchronous generation compliance obligation for the provision of essential reliability services like frequency
control and ramping capability/flexible capacity.

We are also in agreement with the revision of the allocation formula to adequately reflect the composition of the grid and more accurately place the
burden of frequency response.

Likes 0

Dislikes 0

Rachel Coyne - Texas Reliability Entity, Inc. - 10
Answer Yes
Document Name

Comment

Texas RE appreciates the SDT's efforts to properly align compliance responsibilities for providing frequency response with those Registered Entities
actually capable of performing that specific reliability task. To that end, Texas RE agrees that the BAL-003 Standard should impose certain mandatory
frequency response requirements on Generation Owners (GO) and Generation Operators (GOP). As the accompanying technical guidance document
sets forth, the current BAL-001-TRE-1 Standard requires GOs and GOPs to set governor droop and deadband settings in accordance with specified
criteria (BAL-001-TRE-1 R6), operate with their governor in service (BAL-001-TRE-1 R7), and meet both initial and sustained frequency response



performance metrics (BA-001-TRE-1 R9 and R10). Texas RE recommends that the SDT consider these collective approaches in designing a new BAL-
003 Standard.

Likes O

Dislikes 0

sean erickson - Western Area Power Administration - 1,6
Answer Yes
Document Name

Comment

The majority of frequency response is provided by rotating masses, such as generators with synchronized torque and motors connected to the
interconnection. There is compelling evidence and testimony from multiple sources—BAs, transmission operators, and NERC reports—to show that
many synchronous generators, the primary source of primary frequency response, are not providing the expected proportional response to frequency
excursions. Currently, there is no “mechanism” available to the BAs to compel Generator Owners or Generator Operators to have their facilities provide
the necessary primary frequency response during an event. BAL-003 must be revised to address this shortcoming.

For small BAs with a limited amount of generation and tie lines Net Interchange does not provide a precise measure of actual response when the
required response for a BA is less than 1 MW/0.1Hz during a disturbance. Tie line meters toggling a single whole MW in the incorrect direction could
make it appear that the BA responded in the wrong direction when generation does show a response in the correct direction.

Likes O
Dislikes 0

Jeff Rehfeld - NaturEner USA, LLC -5 - WECC
Answer Yes
Document Name

Comment

Comments: The majority of frequency response is provided by rotating masses, such as generators with synchronized torque and motors connected to
the interconnection. There is compelling evidence and testimony from multiple sources—BAs, transmission operators, and NERC reports—to show that
many synchronous generators, the primary source of primary frequency response, are not providing the expected proportional response to frequency
excursions. Currently, there is no “mechanism” available to the BAs to compel Generator Owners or Generator Operators to have their facilities provide
the necessary primary frequency response during an event. BAL-003 must be revised to address this shortcoming, subject to the considerations set
forth in the immediately following paragraph.

A one-size fits all blanket rule should not be imposed which requires all generators to have to install capability to provide primary frequency response
above their inherent characteristics/capabilities. Among other things, mandating that all generators be required to install capabilities to provide primary
frequency response (1) fails to take into account the individual characteristics of different generator types and their unique advantages and
disadvantages (e.g., wind generators’ limited ability and cost-prohibitive impact of providing primary frequency response in an under-frequency event



situation) as well as diversity benefits, (2) is uneconomical and will result in an inefficient use of limited resources (the costs may often dwarf any limited
benefit), (3) may result in an oversupply of frequency response, (4) will hinder if not effectively “crowd out” the development of more efficient
approaches including options for compliance offered (or at least complemented) by frequency response sharing groups/pools, bilateral contracts and
other always emerging market solutions, and (4) may decrease the ability to provide secondary frequency response.

Likes O
Dislikes 0

Terry Harbour - Berkshire Hathaway Energy - MidAmerican Energy Co. - 1,3
Answer Yes
Document Name

Comment

Adding the frequency response obligation to the BA without also providing authority over the GOP to require frequency response creates a system
where some entities may not have the means to meet compliance. Using interchange as a proxy for frequency response may be inaccurate and needs
further review.

Likes O

Dislikes 0

Jeanne Kurzynowski - Consumers Energy Company - 1,3,4,5 - RF, Group Name Consumers Energy Company
Answer Yes
Document Name

Comment

Likes O
Dislikes 0

RoLynda Shumpert - SCANA - South Carolina Electric and Gas Co. - 1,3,5,6 - SERC
Answer Yes
Document Name

Comment



Likes O
Dislikes 0

Mike Smith - Manitoba Hydro - 1,3,5,6, Group Name Manitoba Hydro
Answer Yes

Document Name

Likes O
Dislikes 0

Scott Langston - Tallahassee Electric (City of Tallahassee, FL) - 1,3,5
Answer Yes

Document Name

Likes O
Dislikes 0

John Tolo - Unisource - Tucson Electric Power Co. - 1
Answer Yes

Document Name

Likes O
Dislikes 0

Amy Casuscelli - Xcel Energy, Inc. - 1,3,5,6 - MRO,WECC,SPP RE



Answer Yes

Document Name

Likes O
Dislikes 0

Shannon Mickens - Southwest Power Pool, Inc. (RTO) - 2 - SPP RE, Group Name SPP Standards Review Group
Answer Yes

Document Name

Likes O
Dislikes 0

Mark Riley - Associated Electric Cooperative, Inc. - 1,3,5,6
Answer Yes

Document Name

Likes O
Dislikes 0

Aaron Cavanaugh - Bonneville Power Administration - 1,3,5,6 - WECC
Answer

Document Name

BPA is a member of the WFRSG and supports the WFRSG SAR. There are many things in the current BAL-003 standard that need to be changed.



BPA assumes this question relates to adding the GO/GOP to the list of applicable entities for this standard. BPA disagrees that the GO/GOP should be
added to the list of responsible entities. BPA believes that the BA is the responsible entity for this standard. Frequency Response should be considered
another product procured from a generator or load by the BA to meet its responsibilities the same as Schedules 3, 5 and 6. The BA has the wide area
view needed for determining the amount of frequency responsive reserve that should be held to meet its compliance obligation. BPA is concerned that a
GO/GOP requirement could lead to inefficient operations of a generation fleet, because too much capacity would be held aside for frequency response.

Through participation in the WFRSG BPA has heard the concerns of many BA's related to the current BAL-003 standard and respects their position
regarding their inability to require a generator to provide frequency response. BPA believes that the Standard Drafting Team should hear arguments and
fully evaluate the standard to determine the correct applicable entity or entities.

In addition, BPA takes issue in how this question is presented. BPA did not see a specific proposed revision in the above question, and therefore finds it
hard to answer either yes or no. Instead BPA was forced to make its own assumptions regarding what the question pertained to. Therefore we cannot
provide specific language, because no specific revision was proposed. In general, BPA does support the drafting team considering a revision to the
standard to reflect what is required for real-time reliability.

Likes O
Dislikes 0



2. The SAR proposes to modify the current BAL-003-1.1 standard to allow for real-time measurement of frequency performance instead of a
two year old allocation. Do you agree with this proposed revision? If not, please provide specific language on the proposed revision.
Mark Riley - Associated Electric Cooperative, Inc. - 1,3,5,6

Answer No

Document Name

Comment

AECI has concerns with the proposed modifications that allow for real-time frequency performance instead of a two year old allocation. Sufficient detail
has not been presented in regards to this approach. Would a Responsible Entity be required to meet frequency response obligations for every event?
Would there be any exemptions for a Responsible Entity that is experiencing the generation loss? AECI sees merit in the approach, but cannot agree
with the proposal in question 2 until further details are provided.

Likes 0

Dislikes 0

Neil Swearingen - Salt River Project - 1,3,5,6 - WECC
Answer No
Document Name

Comment

Without a clear proposed method of Real-Time measurement, SRP cannot support the implementation of such a change. Neither can SRP provide
specific language revisions. SRP is concerned the proposed transition to Real-Time measurement could incur high costs from overly strict operating
conditions or other unforeseen consequences. Moreover, the current measure, though retrospective, is effective in creating sufficient frequency
response in each interconnection.

Likes 0

Dislikes 0

Ruida Shu - Northeast Power Coordinating Council - 1,2,3,4,5,6,7,8,9,10 - NPCC, Group Name RSC no Dominion NextERA Con-Ed ISO-NE
Answer No
Document Name

Comment

Linking real time frequency to real time asset response may be inappropriate since generation production may not be not a continuous function of each
asset. NPCC supports the current concept that the diversity of primary response is properly reflected in the use of long-term average frequency for



computing the bias settings utilized in the ACE equation.

Likes O
Dislikes 0

Rick Applegate - Tacoma Public Utilities (Tacoma, WA) - 1,3,4,5,6
Answer No
Document Name

Comment

Tacoma Power does not believe real time monitoring should be prescribed through reliability standards. However, Tacoma believes that behind the
meter solar has become prevalent enough so that it requires both the generator and load, which are behind the meter, be included in the BAs portion of
the Interconnection Frequency Reserve Obligation.

Likes 0

Dislikes 0

Amy Casuscelli - Xcel Energy, Inc. - 1,3,5,6 - MRO,WECC,SPP RE
Answer No
Document Name

Comment

Xcel Energy has concerns on how this would be implemented. It is important to be able to look at the data from each event to verify accuracy and make
adjustments. Synchronized real time data would be optimal and may be required.

Further, if generator owners will be required to operate with governors in-service with defined droop and deadband, allowances must be made for
generator owners to notify transmission coordinators if a failure occurs that prevents equipment from operating in its normal manner and prevents
frequency response. The AGC frequency bias logic is used so AGC signal does not wash out primary frequency response of turbine-generators. This
can also be applied for other equipment failure modes.

Likes O
Dislikes 0

Janis Weddle - Public Utility District No. 1 of Chelan County - 1,3,5,6, Group Name Chelan PUD

Answer No



Document Name

Comment

While the allocation may use two-year-old data, Chelan PUD believes the standard is sufficient for its intended purpose.

Likes O
Dislikes 0

Shelby Wade - PPL - Louisville Gas and Electric Co. - 2,5,6 - SERC, Group Name Louisville Gas and Electric Company and Kentucky Ultilities
Company

Answer No
Document Name

Comment

Concern over Frequency Response (FR) to large, infrequent loss of resource events that significantly impact interconnection frequency has taken years
to develop and rose to a level justifying the creation of a reliability standard (BAL-003-1.1). The standard is relatively new and has been effective in
raising awareness of FR and assigning responsibility for FR performance. Unless there is evidence that the standard is not stabilizing/improving an
interconnection’s FR, it seems premature to take the significant step of making FR a real-time reliability issue.

Making FR a real-time issue would have significant operating, economic and administrative impacts. The provision, monitoring and reporting of FR
Resources (FRR) would be analogous to Operating Reserves (Contingency and Regulating Reserves). Such an effort does not seem justified unless
the inadequacy of the current BAL-003-1.1 can be clearly demonstrated and there is a lack in reliability.

If a new way of calculating FR is proposed utilizing real-time information, then NERC should consider a voluntary field trial using the new methodology
(similar to BAAL). This would allow companies to assess their historical FR calculation and compare it to the FR calculated under a new methodology.
Likes O

Dislikes 0

Albert DiCaprio - PIJM Interconnection, L.L.C. - 2 - SERC,RF, Group Name ISO Standards Review Committee
Answer No
Document Name

Comment

The concept of linking real time frequency to real time asset response ignores the fact that generation production is not a continuous function for each
asset. The SRC supports the current concept that the diversity of primary response is properly reflected in the use of long-term average frequency for
computing the bias settings utilized in the ACE equation.

Likes O



Dislikes 0

Preston Walker - PJM Interconnection, L.L.C. - 2 - SERC,RF
Answer No
Document Name

Comment

PJM sees merit in real-time measurement in frequency response reserves and performance. However, PJM does not see this as a replacement for the
historical performance assessments and allocations of frequency bias.

Likes O
Dislikes 0

Leonard Kula - Independent Electricity System Operator - 2
Answer No
Document Name

Comment

Linking real time frequency to real time asset response may be inappropriate since generation production may not be not a continuous function of each
asset. The IESO supports the current concept that the diversity of primary response is properly reflected in the use of long-term average frequency for
computing the bias settings utilized in the ACE equation.

Likes 0

Dislikes 0

Marsha Morgan - Southern Company - Southern Company Services, Inc. - 1,3,5,6 - SERC, Group Name Southern Company
Answer No
Document Name

Comment

The scope and complexity of the work defined in the SAR indicates a large effort which if incorporated with Phase | will delay making the needed
corrections. The phased approach needs to be two distinctive processes. We should not delay the correction proposed in phase | to incorporate any
proposed modifications that are noted in phase Il. This SAR needs to address only the changes required after modifications of Phase | are complete.



Likes O
Dislikes 0

Michelle Amarantos - APS - Arizona Public Service Co. - 1,3,5,6
Answer No
Document Name

Comment

It is unclear whether the real-time measurement would wholly replace the current method for calculation and allocation or is being proposed to provide
additional benefits in real-time. Without clarity regarding the proposal and its potential for impacts, AZPS is concerned that the SAR is not clear enough
to allow for proper evaluation. If the intent is to wholly replace the current methods of calculation and allocation, AZPS cannot support such proposal as
such would significantly increase costs and complicate resource planning and adequacy efforts. No evidence has been offered as to reliability issues
occurring due to neither the current method nor how a real-time measurement would resolve those issues.

Likes O
Dislikes 0

Ginette Lacasse - Seattle City Light - 1,3,4,5,6 - WECC, Group Name Seattle City Light Ballot Body
Answer No
Document Name

Comment

Although City Light agrees with the issues identified with the current standard (such as the assumption that frequency response is linear; using last two-
year information to allocate IFRO; and performance is determined by the median event of historical responses,) City Light still thinks the existing
standard is sufficient for the intended use at this time. To do the calculations for the real-time measurement of frequency performance for all kinds of
real time system conditions and next N-1 contingencies will be very difficult to implement and probably will not be cost effective.

Likes O
Dislikes 0

Colby Bellville - Duke Energy - 1,3,5,6 - FRCC,SERC,RF, Group Name Duke Energy
Answer No
Document Name

Comment



Real-time measurement of frequency performance has merit, but it should be in addition to, not a substitute for, determination of frequency bias

settings. Much like DCS requirements, there is merit in requirements for both performance and longer term determination of minimum response
requirements.

Likes O
Dislikes 0

Thomas Foltz - AEP - 3,5
Answer No

Document Name

AEP believes that a Real-time assessment of frequency performance, or an after-the-fact assessment of frequency performance such as required in
BAL-001-TRE, is neither possible nor advisable for an interconnection having excess synchronous inertia that limits the extent of n-1 frequency events.
The “two year old allocation” of the existing standard is sufficient for the intended use at this time.

Likes O
Dislikes 0

Terry Harbour - Berkshire Hathaway Energy - MidAmerican Energy Co. - 1,3

Answer Yes

Document Name

Allowing for a real-time measurement of frequency performance appears to be an improvement.

Likes O
Dislikes 0

Jeff Rehfeld - NaturEner USA, LLC - 5- WECC

Answer Yes



Document Name

Comment

Comments: Frequency response is required and provided during real-time resource contingencies within the interconnection. Currently BAL-003-1.1
does not measure at the time of the event the ability to provide frequency response nor does it identify the parties that may have the ability to respond
under the current real-time topology (transmission, generation and demand). Utilizing two year old data to allocate the Interconnection Frequency
Response Obligation fails to recognize real-time conditions and how topologies may change.

Likes 0

Dislikes 0

sean erickson - Western Area Power Administration - 1,6
Answer Yes
Document Name

Comment

Frequency response is required and provided immediately after an event occurs within the interconnection. Currently BAL-003-1.1 provides no
mechanism to ensure the availability to provide frequency response at the time of the event nor does it reflect current real-time topology that may limit
the ability to respond (transmission, generation and demand). The use of historical data to determine the median response for BAL-003 compliance
reporting provides no assurance that all BAs will respond realtime to all disturbances. If a Balancing Authority has a known shortage during a certain
time of year the BA could chose to not provide the required response for that period and rely on the rest of the events in the compliance period to pass
the standard given the current measurement criteria. Utilizing two year old data to allocate the Interconnection Frequency Response Obligation fails to
recognize real-time conditions and how topologies may change.

Likes 0

Dislikes 0

David Ramkalawan - Ontario Power Generation Inc. -5
Answer Yes
Document Name

Comment

OPG agrees with the real-time measurement of frequency performance and expresses concerns with respect to the extent of the implications for all
involved existing ICCP communication/control links that do not satisfy the latency requirements.

Likes O
Dislikes 0



Angela Gaines - Portland General Electric Co. - 1,3,5,6
Answer Yes
Document Name

Comment

The current standard’s use of two-year old data does not take into account real-time conditions and the changing nature of topologies and therefore
does not provide an adequate way of measuring frequency performance. The standard should be revised to address the ability of a party to provide
real-time frequency response during resource contingencies.

Likes 0

Dislikes 0

Mike Magruder - Avista - Avista Corporation - 1,3,5
Answer Yes
Document Name

Comment

Frequency response is required and provided during real-time resource contingencies within the interconnection. Currently BAL-003-1.1 does not
measure at the time of the event the ability to provide frequency response nor does it identify the parties that may have the ability to respond under the
current real-time topology (transmission, generation and demand). Utilizing two year old data to allocate the Interconnection Frequency Response
Obligation fails to recognize real-time conditions and how topologies may change.

Likes O
Dislikes 0

Sandra Shaffer - Berkshire Hathaway - PacifiCorp - 6
Answer Yes
Document Name

Comment

Load and generation profiles are rapidly changing, and using old data from Form 714 to allocate a static obligation is grossly inaccurate. Once again,
the standard incorrectly assumes that every BA is identical when there exist vast differences in load profiles and resource mix. Allocation would have to
be real-time and dynamic in order to be accurate. In WECC, BAA's are currently required to calculate 3% of their real time load and generation, and
this value is used as a requirement for Contingency Reserves. Additionally a real time calculation of estimated available capacity is also required. A



similar real time calculation should be feasible and could more accurately represent system conditions in real time for the purposes of frequency
response requirements.

Likes O
Dislikes 0

Joe Tarantino - Sacramento Municipal Utility District - 1,3,4,5,6 - WECC
Answer Yes
Document Name

Comment

Frequency response is required and provided during real-time resource contingencies within the interconnection. Currently BAL-003-1.1 does not
measure at the time of the event the ability to provide frequency response nor does it identify the parties that may have the ability to respond under the
current real-time topology (transmission, generation and demand). Utilizing two year old data to allocate the Interconnection Frequency Response
Obligation fails to recognize real-time conditions and how topologies may change.

Likes O
Dislikes 0

Andrew Gallo - Austin Energy - 1,3,4,5,6
Answer Yes
Document Name

Comment

AE agrees with the modification to allow for real-time measurement of frequency events to assess primary frequency performance. However, AE
requests the ERCOT Interconnection be exempted from this requirement. The Regional Standard, BAL-001-TRE-1 - Primary Frequency Response
incorporates specific requirements for the Balancing Authority related to identifying actual real-time Frequency Measureable Events, calculating the
Primary Frequency Response of each generation resource in the Region, calculating the Interconnection minimum Frequency Response and monitoring
the actual Frequency Response of the Interconnection.

Likes O
Dislikes 0




Yvonne McMackin - Public Utility District No. 2 of Grant County, Washington - 1,4,5,6
Answer Yes
Document Name

Comment

BAs can have large changes in their generation mix from year to year. A large generator could be removed from a BA either by shutting down of being
placed in another BA while continuing to operate. In this case, the FRO for the BA in a particular year could be artificially high for one BA and artificially
low for another due to the delay involved to determine the FRO. If a frequency standard examined generator response rather than a measure related
to a BA, this inequity should not occur.

Likes O

Dislikes 0

Kevin Salsbury - Berkshire Hathaway - NV Energy - 5
Answer Yes
Document Name

Comment

The current BAL-003-1.1 standard has the Balancing Authority reviewing and analyzing event data that was taken over a year ago to see if the
Balancing Authority met the minimum requirement. After reviewing and analyzing the events, if the Balancing Authority discovers it did not meet the
standard, it is too late for the Balancing Authority to try and resolve the issue. If the Balancing Authority had the chance to correct the issue, this would
increase reliability of the grid and give the Balancing Authority another chance to pass the standard.

The current purpose of the BAL-003-1.1 standard is to maintain Interconnection Frequency by arresting frequency deviations, and this can only be done
if the standard requires real time analysis. Real time analysis and requirements would allow all parties to review and adjust how their units will respond
to the next event.

Likes 0

Dislikes 0

James Ramos - Turlock Irrigation District - 1,3,4,5,6
Answer Yes
Document Name

Comment

Although frequency response is required and actually provided in real-time to address resource contingencies within the interconnection, the current
BAL-003-1.1 does not measure at the time of the event the ability to provide frequency response nor does it identify the parties that may have the ability



to respond under the current real-time topology (transmission, generation and demand). Utilizing two year old data to allocate the Interconnection
Frequency Response Obligation fails to recognize real-time conditions and how topologies may change.

Likes O
Dislikes 0

Antonio Franco - Gridforce Energy Management, LLC - NA - Not Applicable - WECC
Answer Yes
Document Name

Comment

Griforce Energy Management agrees and supports the SAR. The allocation of FRO should happen real time based on system conditions and available
resources to support potential losses of resource output. Therefore, BA's actual FRO should be a dynamic target based on the BA's real time generation
plus load during a BAL-003 event selected by the NERC FWG.

Likes 0

Dislikes 0

Theresa Rakowsky - Puget Sound Energy, Inc. - 1,3,5
Answer Yes
Document Name

Comment

Puget Sound Energy (PSE) fully supports the SAR for Project 2017-01 and proposed revisions. FERC Form 714 does not accurately show the
state of the interconnection because it uses historical data that is over 2-years old; data should be current or at least within the last (rolling)
12 month period.

Likes O

Dislikes 0

Dori Quam - NorthWestern Energy - 1 - WECC
Answer Yes
Document Name

Comment



Frequency response is required and provided during real-time resource contingencies within the interconnection. Currently BAL-003-1.1 does not
measure at the time of the event the ability to provide frequency response nor does it identify the parties that may have the ability to respond under the
current real-time topology (transmission, generation and demand). Utilizing two-year-old data to allocate the Interconnection Frequency Response
Obligation fails to recognize real-time conditions and how topologies may change. The SAR to modify BAL-003-1.1 should specify criteria and design
calculations for the real-time measurement of frequency performance.

Likes O
Dislikes 0

Casey Johnston - Concerned Electrical Engineer with 40 yrs in Electrical Industry - NA - Not Applicable - NA - Not Applicable
Answer Yes
Document Name

Comment

Frequency response is required and provided during real-time resource contingencies within the interconnection. Currently BAL-003-1.1 does not
measure at the time of the event the ability to provide frequency response nor does it identify the parties that may have the ability to respond under the
current real-time topology (transmission, generation and demand). Utilizing two year old data to allocate the Interconnection Frequency Response
Obligation fails to recognize real-time conditions and how topologies may change. The SAR to modify BAL-003-1.1 should specify criteria and design
calculations for the real-time measurement of frequency performance.

Likes O
Dislikes 0

Brian Van Gheem - ACES Power Marketing - 6 - NA - Not Applicable, Group Name ACES Standards Collaborators
Answer Yes
Document Name

Comment

Likes O
Dislikes 0

Shannon Mickens - Southwest Power Pool, Inc. (RTO) - 2 - SPP RE, Group Name SPP Standards Review Group



Answer Yes

Document Name

Likes O
Dislikes 0

Rachel Coyne - Texas Reliability Entity, Inc. - 10
Answer Yes

Document Name

Likes O
Dislikes 0

John Tolo - Unisource - Tucson Electric Power Co. - 1
Answer Yes

Document Name

Likes O
Dislikes 0

Scott Langston - Tallahassee Electric (City of Tallahassee, FL) - 1,3,5
Answer Yes

Document Name

Likes O



Dislikes 0

Mike Smith - Manitoba Hydro - 1,3,5,6, Group Name Manitoba Hydro
Answer Yes

Document Name

Likes O
Dislikes 0

RoLynda Shumpert - SCANA - South Carolina Electric and Gas Co. - 1,3,5,6 - SERC
Answer Yes

Document Name

Likes O
Dislikes 0

Jeanne Kurzynowski - Consumers Energy Company - 1,3,4,5 - RF, Group Name Consumers Energy Company
Answer Yes

Document Name

Likes O
Dislikes 0

Aaron Cavanaugh - Bonneville Power Administration - 1,3,5,6 - WECC

Answer



Document Name

Comment

BPA is a member of the WFRSG and supports the WFRSG SAR. There are many things in the current BAL-003 standard that need to be changed.

BPA does not know how to interpret this question. Mention of the real time measure of frequency performance does not seem to fit with the allocation of
the IFRO. BPA does see issues in the two year old data used to allocate responsibility. BPA encourages the Standards Drafting Team to consider
revising how the IFRO is allocated.

BPA takes issue in how this question is presented. BPA did not see a specific proposed revision in the above question, and therefore finds it hard to
answer either yes or no. Instead BPA was forced to make its own assumptions regarding what the question pertained to. Therefore we cannot provide
specific language, because no specific revision was proposed. In general, BPA does support the drafting team considering a revision to the standard to
reflect what is required for real-time reliability.

Likes O
Dislikes 0



3. The SAR proposes to modify the current BAL-003-1.1 standard to eliminate the incorrect signals to the market for arbitrary pricing and
conditions. Do you agree with this proposed revision? If not, please provide specific language on the proposed revision.

Thomas Foltz - AEP - 3,5

Answer No

Document Name

Comment

AEP believes that a Reliability Standard is adopted to sustain or improve reliability, and not to support the energy markets. Discussion of commercial
considerations is outside the scope of a Reliability Standard and should not be matters of discussion within standards development.

Likes O
Dislikes 0

RoLynda Shumpert - SCANA - South Carolina Electric and Gas Co. - 1,3,5,6 - SERC
Answer No
Document Name

Comment

This is a Balancing Authority control issue and should not be applied to a NERC Standard. Should not this be addressed in BAL-001?

Likes O
Dislikes 0

Colby Bellville - Duke Energy - 1,3,5,6 - FRCC,SERC,RF, Group Name Duke Energy
Answer No
Document Name

Comment

The information in the SAR and the background document do not provide enough information to clearly understand the intent of the perceived problem
or a proposed solution to it.

Likes O



Dislikes 0

Ginette Lacasse - Seattle City Light - 1,3,4,5,6 - WECC, Group Name Seattle City Light Ballot Body
Answer No
Document Name

Comment

This is a reliability standard. It is not appropriate to discuss the Market Pricing here.

Likes O
Dislikes 0

Michelle Amarantos - APS - Arizona Public Service Co. - 1,3,5,6
Answer No
Document Name

Comment

AZPS respectfully asserts that market issues and/or distortions are not appropriate justifications for the revision of reliability standards. While a
reliability standard should not interfere with market principles, they are not the appropriate vehicle to “cure” market issues. Such issues are often
market-specific and, therefore, are better addressed within the stakeholder processes of the Market Operator or with the FERC. Additionally, AZPS
notes that the SAR is unclear about the specific market distortions being caused by BAL-003-1, its intent or method for correction, and how the
proposed revisions would correct the identified distortions. AZPS has not observed any market-related distortions as a result of BAL-003-1 and, without
adequate and sufficient information and justification, cannot support revision.

Likes O
Dislikes 0

Marsha Morgan - Southern Company - Southern Company Services, Inc. - 1,3,5,6 - SERC, Group Name Southern Company
Answer No
Document Name

Comment

The SAR does not provide details of the incorrect market signals to determine if this is needed or required.



Likes O
Dislikes 0

Leonard Kula - Independent Electricity System Operator - 2
Answer No

Document Name

The IESO does not agree with linking NERC standards to market mechanisms/decisions. NERC standards should be written only to meet reliability
objectives.

Likes O
Dislikes 0

Preston Walker - PJM Interconnection, L.L.C. - 2 - SERC,RF
Answer No

Document Name

PJM does not believe it is appropriate for NERC to address market signals or pricing.

Likes O
Dislikes 0

Albert DiCaprio - PIM Interconnection, L.L.C. - 2 - SERC,RF, Group Name ISO Standards Review Committee
Answer No

Document Name

The SRC does not agree that this NERC standard is or should be linked to Market decisions.

Likes O
Dislikes 0



Rachel Coyne - Texas Reliability Entity, Inc. - 10
Answer No
Document Name

Comment

Texas RE supports eliminating arbitrary estimates and non-comparable formulas where appropriate. The SDT will need to clearly demonstrate the
specific aspects of the current Standard that result in incorrect signals to provide primary frequency response, as well as other unintended
consequences stemming from the current Standard design. Texas RE looks forward to reviewing and carefully considering this specific evidence in the
Standard Development process.

Likes O
Dislikes 0

Shelby Wade - PPL - Louisville Gas and Electric Co. - 2,5,6 - SERC, Group Name Louisville Gas and Electric Company and Kentucky Ultilities
Company

Answer No
Document Name

Comment

While the SAR appears to propose some kind of modifications on market signals, there is insufficient information in the SAR and no information at all in
the supporting materials to understand what is being proposed to be addressed or modified. In any case, the market signal issue should only be
addressed in a SAR if it is directly connected to reliability. Reliability standards should address reliability issues; they are not the appropriate vehicle for
addressing market issues.

Likes O
Dislikes 0

Janis Weddle - Public Utility District No. 1 of Chelan County - 1,3,5,6, Group Name Chelan PUD
Answer No
Document Name

Comment

Standards exist and should be written to improve reliability and not to evaluate commercial considerations. The Standard drafting team should simply



ensure that what is written can achieve a reliability benefit in excess of the costs needed to achieve that benefit.

Likes O
Dislikes 0

Amy Casuscelli - Xcel Energy, Inc. - 1,3,5,6 - MRO,WECC,SPP RE
Answer No
Document Name

Comment

It's not clear how this can be accomplished nor why a market rule should not be developed instead of altering a reliability requirement.

We encourage the drafting team to consider the previous NERC Advisory on Generator Frequency Response of 2015 and the Reliability Guideline on
Primary Frequency Control. If generator owners will be required to operate with defined droop and deadband, guidance on correct droop and deadband
for each type of plant would be appreciated. The 2015 Advisory did not differentiate between fossil, nuclear, combined cycle, etc; there was, however,
some guidance in the Reliability Guideline. We also request the drafting team to consider the limitations of nuclear units to provide frequency response
to under-frequency events.

Likes O
Dislikes 0

Brian Van Gheem - ACES Power Marketing - 6 - NA - Not Applicable, Group Name ACES Standards Collaborators
Answer No
Document Name

Comment

We caution the reference to arbitrary market pricing and elimination of market signals in the reliability standard development process. NERC Reliability
Standards focus on developing a results-based approach regarding the performance and capabilities of registered entities and their operations,
planning, and risk management activities regarding the bulk power system. We disagree that it is NERC regulations that drive market signals, and we
believe such references should be removed from the SAR.

Likes O
Dislikes 0

Rick Applegate - Tacoma Public Utilities (Tacoma, WA) - 1,3,4,5,6



Answer No
Document Name

Comment

Tacoma Power believes that although Balancing Authorities do not inherently have frequency responsive capabilities, these capabilities can be acquired
via contractual agreements and market products. It appears the current market is not arbitrary. FERC should consider providing direction as to who
should be compensating BAs for acquiring frequency response products necessary to meet this standard. However, Tacoma suggests that NERC
review the standard for alignment between desired frequency performance and existing performance measurement.

Likes O
Dislikes 0

Ruida Shu - Northeast Power Coordinating Council - 1,2,3,4,5,6,7,8,9,10 - NPCC, Group Name RSC no Dominion NextERA Con-Ed ISO-NE
Answer No
Document Name

Comment

NPCC does not agree with linking NERC standards to market mechanisms/decisions. NERC standards should be written only to meet reliability
objectives.

Likes O
Dislikes 0

Neil Swearingen - Salt River Project - 1,3,5,6 - WECC
Answer No
Document Name

Comment

SRP supports the comments submitted by AZPS in response to question 3.

Likes O
Dislikes 0

Casey Johnston - Concerned Electrical Engineer with 40 yrs in Electrical Industry - NA - Not Applicable - NA - Not Applicable



Answer Yes
Document Name

Comment

BAL-003 should not create a new market for a reliability product that currently exists. Under the current version of BAL-003-1.1 a GO/GOP can charge
customers twice for the same capacity needed for reliability purposes. The difference between the capacity products is simply a time measurement
period. For example, 10 MW of Contingency Spinning Reserves can also be sold as FRR. This is the same product and capacity but the customer
pays twice.

Likes O
Dislikes 0

Dori Quam - NorthWestern Energy - 1 - WECC
Answer Yes
Document Name

Comment

BAL-003 should not create a new market for a reliability product that currently exists. Under the current version of BAL-003-1.1 a GO/GOP can charge
customers twice for the same capacity needed for reliability purposes. The difference between the capacity products is simply a time measurement
period. For example, 10 MW of Contingency Spinning Reserves can also be sold as FRR. This is the same product and capacity, but the customer pays
twice.

Likes 0

Dislikes 0

Theresa Rakowsky - Puget Sound Energy, Inc. - 1,3,5
Answer Yes
Document Name

Comment

The current standard is overly burdensome on Balancing Authorities with compliance obligations to maintain reliability because it provides
no recourse if a Generator Owner (GO) does not implement and provide frequency response capabilities. GOs are an inherent part of the
Bulk Electric System and are the best resource to support immediate frequency response needs on the Interconnection.

Likes O



Dislikes 0

James Ramos - Turlock Irrigation District - 1,3,4,5,6
Answer Yes
Document Name

Comment

BAL-003 should drive market signals that reflect what is truly needed for reliability, to ensure 100% coverage for the interconnection through equipment
capability, capacity, and dispatch, and provide correct signals to the parties with the ability to deliver real-time frequency response.

Likes O
Dislikes 0

Kevin Salsbury - Berkshire Hathaway - NV Energy - 5
Answer Yes
Document Name

Comment

BAL-003-1.1 should drive market signals that reflect what is truly needed for reliability, to ensure 100% coverage for the interconnection through
equipment capability, capacity, dispatch, and provide correct signals to the parties with the ability to deliver real-time frequency response. The
conditions that have been set in the standard are arbitrary, especially in regards to when, how, and where you need them.

Likes 0

Dislikes 0

Yvonne McMackin - Public Utility District No. 2 of Grant County, Washington - 1,4,5,6
Answer Yes
Document Name

Comment

Grant PUD would like to stress there is nothing arbitrary about the pricing that has occurred for the supply of frequency response. When Grant PUD
has determined prices to use in responding to RFPs for frequency response, we have carefully considered the risks involved and the finite supply
available. The fact that RFPs are generally used by a purchaser indicates pricing is not arbitrary.



Likes O
Dislikes 0

Joe Tarantino - Sacramento Municipal Utility District - 1,3,4,5,6 - WECC
Answer Yes

Document Name

BAL-003 should drive market signals that reflect what is truly needed for reliability, to ensure 100% coverage for the interconnection through equipment
capability, capacity, and dispatch, and provide correct signals to the parties with the ability to deliver real-time frequency response.

Likes O
Dislikes 0

Sandra Shaffer - Berkshire Hathaway - PacifiCorp - 6
Answer Yes

Document Name

While PacifiCorp does not believe the pricing of FRM in and of itself has been arbitrary, it is clear that the calculation and allocation of FRM is inaccurate
and arbitrary, and therefore has created an arbitrary product for which BAA’s have had to create prices, buy and sell. Therefore PacifiCorp strongly
agrees that the mechanisms behind these calculations and allocations need to be addressed.

Likes O
Dislikes 0

Mike Magruder - Avista - Avista Corporation - 1,3,5

Answer Yes

Document Name




A Reliability Standard does not address market issues, but at the same time, a Reliability Standard should establish a performance requirement that
supports system reliability. “Meeting the requirement” should enhance reliability, which is the goal of the standard. R1 measures the median
performance of a BA over a 12 month period. Every BA in the interconnection could fail to provide FRR for a single event, the interconnection could
suffer underfrequency load shedding and eventual break up, and each BA would still pass R1 if it met the median requirement for the measurement
year. It seems that BAL-003-1 does not enhance system reliability, but could encourage operational practices that could degrade system reliability. If a
BA has passed 13 events (assuming 25 for the year), after the 13th pass, the BA could alter its generation operations minimizing primary frequency
response, still passing for the year, but degrading overall reliability for a portion of the year.

Likes O
Dislikes 0

Angela Gaines - Portland General Electric Co. - 1,3,5,6
Answer Yes
Document Name

Comment

BAL-003 should provide correct market signals to those parties who are able to deliver real-time frequency response and that reflect what is actually
needed to ensure complete coverage for the Interconnection through equipment capability, capacity and dispatch.

Likes O
Dislikes 0

sean erickson - Western Area Power Administration - 1,6
Answer Yes
Document Name

Comment

BAL-003 should drive market signals that reflect what is truly needed for reliability, to ensure 100% coverage for the interconnection through equipment
capability, capacity, and dispatch, and provide correct signals to the parties with the ability to deliver real-time frequency response. Purchase and Sale
of Frequency Response does nothing to maintain or improve the Frequency Response of the bulk system, instead it drives a market to equitably
distribute the actual historical Frequency Response between all entities in an interconnection.

Likes O
Dislikes 0



Shannon Mickens - Southwest Power Pool, Inc. (RTO) - 2 - SPP RE, Group Name SPP Standards Review Group
Answer Yes
Document Name

Comment

The SPP Standards Review Group has a concern that the proposed modification could create Marketing issues outside the scope of the Standards
Drafting Team.

Likes O
Dislikes 0

Jeff Rehfeld - NaturEner USA, LLC - 5- WECC
Answer Yes
Document Name

Comment

Comments: BAL-003 should drive market signals that reflect what is truly needed for reliability, to ensure 100% coverage for the interconnection through
equipment capability, capacity, and dispatch, and provide correct signals to the parties with the ability to deliver real-time frequency response, each
subject to and mindful of the considerations raised by Commenter in the second paragraph to its Comments to Question 1 above.

Likes O
Dislikes 0

Terry Harbour - Berkshire Hathaway Energy - MidAmerican Energy Co. - 1,3
Answer Yes
Document Name

Comment

If using interchange as a proxy for frequency response contains inaccurate signals then system reliability could be negatively impacted. Mandatory
NERC standards that carry penalties must be accurate and cannot negatively impact system reliability.

Likes O
Dislikes 0




Antonio Franco - Gridforce Energy Management, LLC - NA - Not Applicable - WECC
Answer Yes

Document Name

Likes O
Dislikes 0

Jeanne Kurzynowski - Consumers Energy Company - 1,3,4,5 - RF, Group Name Consumers Energy Company
Answer Yes

Document Name

Likes O
Dislikes 0

Andrew Gallo - Austin Energy - 1,3,4,5,6
Answer Yes

Document Name

Likes O
Dislikes 0

Mike Smith - Manitoba Hydro - 1,3,5,6, Group Name Manitoba Hydro

Answer Yes

Document Name




Likes O
Dislikes 0

Scott Langston - Tallahassee Electric (City of Tallahassee, FL) - 1,3,5
Answer Yes

Document Name

Likes O
Dislikes 0

David Ramkalawan - Ontario Power Generation Inc. -5
Answer Yes

Document Name

Likes O
Dislikes 0

John Tolo - Unisource - Tucson Electric Power Co. - 1
Answer Yes

Document Name

Likes O
Dislikes 0

Aaron Cavanaugh - Bonneville Power Administration - 1,3,5,6 - WECC



Answer
Document Name

Comment

BPA is a member of the WFRSG and supports the WFRSG SAR. There are many things in the current BAL-003 standard that need to be changed.

A market has been created due to this standard; however, BPA sees no market signals in the standard. BPA is not sure what is meant by arbitrary
prices. On the subject of markets, BPA does have concerns looking into the future, with the median FRM being used for compliance and driving a
market based on median performance.

BPA takes issue in how this question is presented. BPA did not see a specific proposed revision in the above question, and therefore finds it hard to
answer either yes or no. Instead BPA was forced to make its own assumptions regarding what the question pertained to. Therefore we cannot provide
specific language, because no specific revision was proposed. In general, BPA does support the drafting team considering a revision to the standard to
reflect what is required for real-time reliability.

Likes O
Dislikes 0



4. Based on the scope of the Phase Il section of the SAR, do you have any other comments for drafting team consideration?

Mark Riley - Associated Electric Cooperative, Inc. - 1,3,5,6
Answer No

Document Name

Likes O
Dislikes 0

Neil Swearingen - Salt River Project - 1,3,5,6 - WECC
Answer No

Document Name

Likes O
Dislikes 0

Terry Harbour - Berkshire Hathaway Energy - MidAmerican Energy Co. - 1,3
Answer No

Document Name

Likes O
Dislikes 0

Rick Applegate - Tacoma Public Utilities (Tacoma, WA) - 1,3,4,5,6
Answer No

Document Name



Likes O
Dislikes 0

John Tolo - Unisource - Tucson Electric Power Co. - 1
Answer No

Document Name

Likes O
Dislikes 0

Scott Langston - Tallahassee Electric (City of Tallahassee, FL) - 1,3,5
Answer No

Document Name

Likes O
Dislikes 0

Mike Smith - Manitoba Hydro - 1,3,5,6, Group Name Manitoba Hydro
Answer No

Document Name

Likes O
Dislikes 0




Ginette Lacasse - Seattle City Light - 1,3,4,5,6 - WECC, Group Name Seattle City Light Ballot Body
Answer No

Document Name

Likes O
Dislikes 0

RoLynda Shumpert - SCANA - South Carolina Electric and Gas Co. - 1,3,5,6 - SERC
Answer No

Document Name

Likes O
Dislikes 0

Andrew Gallo - Austin Energy - 1,3,4,5,6
Answer No

Document Name

Likes O
Dislikes 0

Jeanne Kurzynowski - Consumers Energy Company - 1,3,4,5 - RF, Group Name Consumers Energy Company

Answer No

Document Name




Likes O
Dislikes 0

Ruida Shu - Northeast Power Coordinating Council - 1,2,3,4,5,6,7,8,9,10 - NPCC, Group Name RSC no Dominion NextERA Con-Ed ISO-NE
Answer Yes
Document Name

Comment

NPCC supports the original SAR (proposed by the NERC RS and posted in June/July of this year) to correct inappropriate assumptions in the current
standard. If this SAR is intended to replace or supplement the original SAR, then the following process issues arise:

e There lacks clarity as to what may happen to the first SAR. If the intent is to proceed with the first phase per the first SAR, then this currently
posted SAR should be submitted as an addendum to the first SAR. It is confusing, and inappropriate, to post 2 SARs addressing in whole or in
part of the same proposed project.

e Posting this SAR for industry comment may be premature, given that the first phase hasn't yet been completed and hence changes to the
existing BAL-003 are not known. Some of the changes eventually embraced by the industry, adopted by the BOT and approved by regulatory
authorities may address part or all of the reliability needs intended by the second phase.

The SAR lacks evidence of reliability needs/benefits to justify the second phase tasks.

Likes O
Dislikes 0

Jeff Rehfeld - NaturEner USA, LLC -5 - WECC
Answer Yes
Document Name

Comment

Comments: The SAR identified several issues regarding the FRM as the sole measure of frequency response performance. The SAR stated: “The
standard must be able to measure all types of Frequency Response and credit the providers. The current standard does not reflect different types of
Frequency Response and the timing of such response.” Please add the issue regarding the basis of measuring frequency response performance to this
ballot.

Likes O
Dislikes 0



Brian Van Gheem - ACES Power Marketing - 6 - NA - Not Applicable, Group Name ACES Standards Collaborators
Answer Yes
Document Name

Comment

1. We reiterate from our previous comments that the scope identified within the SAR is too broad and appears to have no definite deadlines. The
current proposal to split its activities into two separate phases is problematic, as the second phase is likely to result in a field trial. Will this delay
the regulatory approval activities associated with the first phase? What happens if the first phase results in the issuance of FERC directives that
will then need to be addressed in a third phase?

2. The previous SAR identified the possibility of relocating the standard’s Attachment A to a NERC Operating Committee-approved reference
document or Reliability Guideline. The proposed SAR does not clarify how this information will be treated in the future.

3. The SAR should be expanded to clarify frequency-related definitions listed within the NERC Glossary. For example, Frequency Response has
two separate meanings in the NERC Glossary.

4. We thank you for this opportunity to provide these comments.

Likes O
Dislikes 0

Shannon Mickens - Southwest Power Pool, Inc. (RTO) - 2 - SPP RE, Group Name SPP Standards Review Group
Answer Yes
Document Name

Comment

The SPP Standards Review Group has a concern that the introduction of Phase Il at the current state presents confusion on what goals should be
accomplished by both SAR(s). From our perspective, we feel that all goals haven’t been met with reference to the first SAR and the project shouldn’t
move forward to the second phase until all Phase | goals have been addressed and resolved.

Likes O
Dislikes 0

sean erickson - Western Area Power Administration - 1,6
Answer Yes
Document Name

Comment

The SAR identified several issues regarding the FRM as the sole measure of frequency response performance. The SAR stated: “The standard must be



able to measure all types of Frequency Response and credit the providers. The current standard does not reflect different types of Frequency Response
and the timing of such response.” Please add the issue regarding the basis of measuring frequency response performance to this ballot.

Joint Owned Units, Pseudo Ties, and Dynamic Schedules that require special consideration when using Net Actual Interchange to determine
performance, the Standards Drafting Team should be sure to carefully consider their impacts.

Likes 0

Dislikes 0

Amy Casuscelli - Xcel Energy, Inc. - 1,3,5,6 - MRO,WECC,SPP RE
Answer Yes
Document Name

Comment

Xcel Energy has concerns that the inclusion of measurements of all types of frequency response may over complicate this standard and become
difficult to comply with and enforce.

Likes O
Dislikes 0

Aaron Cavanaugh - Bonneville Power Administration - 1,3,5,6 - WECC
Answer Yes
Document Name

Comment

BPA would like to ensure that NERC considers additional points in the SAR that do not seem to be addressed in the previous questions. These include:

e Real time reliability and the median measure: BPA thinks that the BAL-003 standard should be modified to address real - time reliability. By
basing performance on the median of events, reliability is not assured. The median has only worked to this point because interconnections have
shown historically adequate response. If response declined, and better performance was needed, an increase to the IFRO alone would not
assure reliability. Even if the IFRO was increased, there is nothing to dictate that capability must be online for every event to meet the standard.
It is possible that that raising the IFRO would only raise the overall median response of the interconnection, while extreme low responses on the
interconnection remain. One solution to this is to move to a rolling average of performance as is in the ERCOT BAL-001-TRE standard. This
would place more pressure on responsible entities to incentivize performance for every event.

e Evaluate how frequency response is measured: Through work done in the WFRSG BPA is aware of many issues related to using NIA in an
FRM calculation. These issues are laid out in the technical document supplied by the WFRSG. As well as the issue with the calculation of the
FRM, BPA does not think that the FRM should be the sole measure of frequency response. Only by comparing actual generator performance to
NIA can the true response in the BA be determined. BPA also encourages the SDT to evaluate the A to B ratio, compared to a hurdle and
bench measurement at the generator level. Equipment can be designed many ways to meet a 20-52 second performance window and do very



little for the initial arrest of frequency. Both hurdle and bench performances are important for adequate frequency response.

e The standard only implies a needed capacity: Frequency response requires both capability and capacity on a resource. This needed
capacity is only implied through the standard. BPA believes that more study should be directed at determining the needed frequency response
capacity on an interconnection. This capacity should be built into the standard. Without this, BA’'s in WECC could easily meet the standard by
only holding 0.1 Hz worth of frequency response capacity. This is because the large majority of events in WECC are less than 0.1 Hz Ato B
frequency deviation.

e Event Selection: Several aspects of BAL-003's event selection and response measurement process may perversely reward poor performance
and penalize proper performance. BPA encourages the SDT to evaluate the issues presented in the WFRSG technical document related to
these issues.

e Allocation of the IFRO: BPA encourages the standard drafting team to review the issues laid out in the WFRSG technical document related to
the allocation of the IFRO.
Likes O
Dislikes 0

Janis Weddle - Public Utility District No. 1 of Chelan County - 1,3,5,6, Group Name Chelan PUD
Answer Yes
Document Name

Comment

The added cost of the benefits of the SAR should be weighed against the actual benefits of the SAR. This evaluation should include the cost of the time
associated with any testing, etc. to meet the added requirements of the SAR.

Likes O

Dislikes 0

Shelby Wade - PPL - Louisville Gas and Electric Co. - 2,5,6 - SERC, Group Name Louisville Gas and Electric Company and Kentucky Ultilities
Company

Answer Yes
Document Name

Comment

The BAL-003-1.1 SAR technical document focuses on operating characteristics and issues which are largely unique to the Western Interconnection. As
stated in the document, the Western Interconnection contains the only FRSG in North America. Although Phase 1 of the SAR could improve the
standard (i.e., the calculation of IFRO), it seems the concerns addressed in Phase 2 of the SAR are primarily applicable to the Western Interconnection
and its unique FRSG. This suggests a regional standard applicable to the Western Interconnection and its FRSG would be more appropriate for the



issues to be addressed in Phase 2.

Likes O
Dislikes 0

David Ramkalawan - Ontario Power Generation Inc. - 5
Answer Yes

Document Name

The compliance obligations stemming from the newly revised BAL-003 standard should be coordinated with the UFLS to ensure the adequate
frequency response occurs to rapid arrest the frequency decline and prevent the underfrequency load shedding.

Likes O
Dislikes 0

Angela Gaines - Portland General Electric Co. - 1,3,5,6
Answer Yes

Document Name

Among other issues identified in the SAR regarding the use of FRM as the sole measure of frequency response performance, the SAR stated: “The
standard must be able to measure all types of Frequency Response and credit the providers. The current standard does not reflect different types of
Frequency Response and the timing of such response.” PGE requests the addition of this issue to the ballot.

Likes O
Dislikes 0

Albert DiCaprio - PIM Interconnection, L.L.C. - 2 - SERC,RF, Group Name ISO Standards Review Committee
Answer Yes

Document Name




The SRC supports the original SAR as proposed to correct inappropriate assumptions in the current standard but does not support this revision of that
SAR.

Further the SRC contends:

- There is no explanation in this revision of what to do with the original SAR. If the intent is to proceed with the first phase per the first SAR, then this
currently posted SAR should be submitted as an addendum to the first SAR. It is confusing, and inappropriate, to post two SARs addressing in whole or
in part of the same proposed tasks.

- Posting this SAR for industry comments may be premature, given that the first phase hasn't been completed and hence changes to the existing BAL-
003 are not known. Some of the changes eventually embraced by the industry, adopted by the BoT and approved by regulatory authorities may address
part or all of the reliability needs intended by this second SAR.

- The SAR lack evidence of reliability needs/benefits to justify the second phase tasks.

Likes O
Dislikes 0

Mike Magruder - Avista - Avista Corporation - 1,3,5
Answer Yes
Document Name

Comment

The standard should consider performance in the A to C time period. The present measurement period is A and B. The transition period is not
measured. The Western Interconnection is seeing a changing resource mix in a portion of the interconnection. The effects of this change are unknown,
and are not being carried out in a planned manner. There is a notable change in the Rate of Change of Frequency (ROCOF) for some events, resulting
in faster and deeper A to C frequency changes than have been observed in the past. At some point, it will be necessary for System Operators to have
awareness of primary frequency resources available in real time to meet a loss in resources and stabilize frequency. Primary frequency response can
be provided by many resources. An awareness of its availability and location enhances reliable system operations.

Likes 0

Dislikes 0

Preston Walker - PIJ