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PRC-027-1 — Coordination of Protection Systems for Performance During Faults

A. Introduction

1.
2.
3.

Title: Coordination of Protection Systems for Performance During Faults
Number: PRC-027-1

Purpose: To maintain the coordination of Protection Systems installed to detect and
isolate Faults on Bulk Electric System (BES) Elements, such that those Protection
Systems operate in the intended sequence during Faults.

Applicability:

4.1. Functional Entities:
4.1.1. Transmission Owner
4.1.2. Generator Owner

4.1.3. Distribution Provider (that owns Protection Systems identified in the
Facilities section 4.2 below)

4.2. Facilities: Protection Systems installed to detect and isolate Faults on BES
Elements.

Effective Date: See the Implementation Plan for PRC-027-1, Project 2007-06 System
Protection Coordination.

B. Requirements and Measures

R1.

Each Transmission Owner, Generator Owner, and Distribution Provider shall establish
a process for developing new and revised Protection System settings for BES Elements,
such that the Protection Systems operate in the intended sequence during Faults. The
process shall include: [Violation Risk Factor: Medium] [Time Horizon: Long-term
Planning]

1.1. Areview and update of short-circuit model data for the BES Elements under
study.

1.2. Areview of the developed Protection System settings.

1.3. For Protection System settings applied on BES Elements that electrically join
Facilities owned by separate functional entities (Transmission Owners, Generator
Owners, and Distribution Providers), provisions to:

1.3.1. Provide the proposed Protection System settings to the owner(s) of the
electrically joined Facilities.

1.3.2. Respond to any owner(s) that provided its proposed Protection System
settings pursuant to Requirement R1, Part 1.3.1 by identifying any
coordination issue(s) or affirming that no coordination issue(s) were
identified.
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M1.

R2.

Ma2.

R3.

1.3.3. Verify that identified coordination issue(s) associated with the proposed
Protection System settings for the associated BES Elements are addressed
prior to implementation.

1.3.4. Communicate with the other owner(s) of the electrically joined Facilities
regarding revised Protection System settings resulting from unforeseen
circumstances that arise during implementation or commissioning,
Misoperation investigations, maintenance activities, or emergency
replacements required as a result of Protection System component
failure.

Acceptable evidence may include, but is not limited to, dated electronic or hard copy
documentation to demonstrate that the responsible entity established a process to
develop settings for its Protection Systems, in accordance with Requirement R1.

Each Transmission Owner, Generator Owner, and Distribution Provider shall, for each
BES Element with Protection System functions identified in Attachment A: [Violation
Risk Factor: Medium] [Time Horizon: Long-term Planning]

e Option 1: Perform a Protection System Coordination Study in a time interval
not to exceed six-calendar years; or

e Option 2: Compare present Fault current values to an established Fault current
baseline and perform a Protection System Coordination Study when the
comparison identifies a 15 percent or greater deviation in Fault current values
(either three phase or phase to ground) at a bus to which the BES Element is
connected, all in a time interval not to exceed six-calendar years;? or,

e Option 3: Use a combination of the above.

Acceptable evidence may include, but is not limited to, dated electronic or hard copy
documentation to demonstrate that the responsible entity performed Protection
System Coordination Study(ies) and/or Fault current comparisons in accordance with
Requirement R2.

Each Transmission Owner, Generator Owner, and Distribution Provider shall utilize its
process established in Requirement R1 to develop new and revised Protection System
settings for BES Elements. [Violation Risk Factor: High] [Time Horizon: Operations
Planning]

! The initial Fault current baseline(s) shall be established by the effective date of this Reliability Standard and
updated each time a Protection System Coordination Study is performed. The Fault current baseline for BES
generating resources may be established at the generator, the generator step-up (GSU) transformer(s), or at the
common point of connection at 100 kV or above. For dispersed power producing resources, the Fault current
baseline may also be established at the BES aggregation point (total capacity greater than 75 MVA). If an initial
baseline was not established by the effective date of this Reliability Standard because of the previous use of an
alternate option or the installation of a new BES Element, the entity may establish the baseline by performing a
Protection System Coordination Study.
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M3. Acceptable evidence may include, but is not limited to, dated electronic or hard copy
documentation to demonstrate that the responsible entity utilized its settings
development process established in Requirement R1, as specified in Requirement R3.

C. Compliance

1. Compliance Monitoring Process

1.1.

1.2.

1.3.

Compliance Enforcement Authority:

As defined in the NERC Rules of Procedure, “Compliance Enforcement
Authority” means NERC or the Regional Entity in their respective roles of
monitoring and enforcing compliance with the NERC Reliability Standards.

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 Transmission Owner, Generator Owner, and Distribution Provider shall
each keep data or evidence to show compliance with Requirements R1, R2,
and R3, and Measures M1, M2, and M3 since the last audit, unless directed by
its Compliance Enforcement Authority to retain specific evidence for a longer
period of time as part of an investigation.

If a Transmission Owner, Generator Owner, or Distribution Provider is found
non-compliant, it shall keep information related to the non-compliance until
mitigation is completed and approved, or for the time specified above,
whichever is longer.

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

Lower VSL

Violation Severity Levels

Moderate VSL

High VSL

Severe VSL

performed a Protection
System Coordination Study
for each BES Element, in
accordance with
Requirement R2, Option 1,
Option 2, or Option 3 but
was late by less than or
equal to 30 calendar days.

performed a Protection
System Coordination Study
for each BES Element, in
accordance with
Requirement R2, Option 1,
Option 2, or Option 3, but
was late by more than 30
calendar days but less than
or equal to 60 calendar days.

performed a Protection
System Coordination Study
for each BES Element, in
accordance with
Requirement R2, Option 1,
Option 2, or Option 3, but
was late by more than 60
calendar days but less than
or equal to 90 calendar days.

R1. N/A The responsible entity The responsible entity The responsible entity
established a process in established a process in established a process in
accordance with accordance with accordance with
Requirement R1, but failed Requirement R1, but failed Requirement R1, but failed
to include Requirement R1, to include Requirement R1, | to include Requirement R1,
Part 1.1 or Part 1.2. Part 1.1 and Part 1.2. Part 1.3.

OR
The responsible entity failed
to establish any process in
accordance with
Requirement R1.
R2. The responsible entity The responsible entity The responsible entity The responsible entity

performed a Protection
System Coordination Study
for each BES Element, in
accordance with
Requirement R2, Option 1,
Option 2, or Option 3, but
was late by more than 90
calendar days.

OR

The responsible entity failed
to perform Option 1, Option
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2, or Option 3, in accordance
with Requirement R2.

R3. The responsible entity failed
to utilize the process
established in accordance
with Requirement R1.

N/A N/A N/A

D. Regional Variances
None.
E. Associated Documents
NERC System Protection and Control Subcommittee — “Power Plant and Transmission System Protection Coordination.”

NERC System Protection and Control Task Force, December 7, 2006, “Assessment of Standard PRC-001-0 — System Protection
Coordination.”

NERC System Protection and Control Task Force, September 2006, “The Complexity of Protecting Three-Terminal Transmission
Lines.”

Version History

Version Action Change Tracking

November 5, New standard developed under Project
5015 Adopted by NERC Board of Trustees 5007-06

Page 5 of 17



PRC-027-1 — Coordination of Protection Systems for Performance During Faults

Attachment A

The following Protection System functions? are applicable to Requirement R2 if: (1) available Fault current levels are used to develop
the settings for those Protection System functions; and (2) those Protection System functions require coordination with other
Protection Systems.

21 — Distance if:
e infeed is used in determining reach (phase and ground distance), or
e zero-sequence mutual coupling is used in determining reach (ground distance).
50 — Instantaneous overcurrent
51 — ACinverse time overcurrent
67 — AC directional overcurrent if used in a non-communication-aided protection scheme

Notes:
1. The above Protection System functions utilize current in their measurement to initiate tripping of circuit breakers. Changes in
the magnitude of available Fault current can impact the coordination of these functions.
2. See the PRC-027-1 Supplemental Material section for additional information.

2 ANSI/IEEE Standard C37.2 Standard for Electrical Power System Device Function Numbers, Acronyms, and Contact Designations.
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Purpose

The Purpose states: To maintain the coordination of Protection Systems installed to detect and
isolate Faults on Bulk Electric System (BES) Elements, such that those Protection Systems
operate in the intended sequence during Faults.

Coordinated Protection Systems enhance reliability by isolating faulted equipment, reducing
the risk of BES instability or Cascading, and leaving the remainder of the BES operational and
more capable of withstanding the next Contingency. When Faults occur, properly coordinated
Protection Systems minimize the number of BES Elements that are removed from service and
protect equipment from damage. This standard requires that entities establish and implement
a process to coordinate their Protection Systems to operate in the intended sequence during
Faults.

Applicability

Transmission Owners, Generator Owners, and Distribution Providers are included in the
Applicability of PRC-027-1 because they may own Protection Systems that are installed for the
purpose of detecting Faults on the Bulk Electric System (BES). It is only those Protection
Systems that are under the purview of this standard.

Transmission Owners are included in the Applicability of PRC-027-1 because they own the
largest number of Protection Systems installed for the purpose of detecting Faults on the BES.

Generator Owners have Protection Systems installed for the purpose of detecting Faults on the
BES. It is important that those Protection Systems are coordinated with Protection Systems
owned by Transmission Owners to ensure that generation Facilities do not become
disconnected from the BES unnecessarily. Functions such as impedance reaches, overcurrent
pickups, and time delays need to be evaluated for coordination.

A Distribution Provider may provide an electrical interconnection and path to the BES for
generators that will contribute current to Faults that occur on the BES. If the Distribution
Provider owns Protection Systems that operate for those Faults, it is important that those
Protection Systems are coordinated with other Protection Systems that can be impacted by the
current contribution to the Fault of Distribution Provider.

After the Protection Systems of Distribution Providers and Generator Owners are shown to be
coordinated with other Protection Systems on the BES, there will be little future impact on the
entities unless there are significant changes at or near the bus that interconnects with the
Transmission Owner. The Transmission Owner, which is typically the entity maintaining the
system model for Fault studies, will provide the Fault current data upon request by the
Distribution Provider or Generator Owner. The Distribution Provider and Generator Owner will
determine whether a change in Fault current from the baseline has occurred such that a review
of coordination is necessary.

Requirement R1

The requirement states: Each Transmission Owner, Generator Owner, and Distribution Provider
shall establish a process for developing new and revised Protection System settings for BES
Elements, such that the Protection Systems operate in the intended sequence during Faults.
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The reliability objective of this requirement is to have applicable entities establish a process to
develop settings for coordinating their Protection Systems, such that they operate in the
intended sequence during Faults. The parts that are included as elements of the process ensure
the development of accurate settings, as well as providing internal and external checks to
minimize the possibility of errors that could be introduced in the development of settings.

This standard references various publications that discuss protective relaying theory and
application. The description of “coordination of protection” is from the pending revision of IEEE
Standard C37.113-1999 (Reaffirmed: 2004), Guide for Protective Relay Applications to
Transmission Lines, which reads:

“The process of choosing current or voltage settings, or time delay characteristics of
protective relays such that their operation occurs in a specified sequence so that interruption
to customers is minimized and least number of power system elements are isolated
following a system fault.”

Entities may have differing technical criteria for the development of Protection System settings
based on their own philosophies. These philosophies can vary based on system topology,
protection technology utilized, as well as historical knowledge; as such, a single definition or
criterion for “Protection System coordination” is not practical.

The coordination of some Protection Systems may seem unnecessary, such as for a line that is
protected solely by dual current differential relays. However, backup Protection Systems that
are enabled to operate based on current or apparent impedance with some definite or inverse
time delay must be coordinated with other Protection Systems of the BES Element such that
tripping does not unnecessarily occur for Faults outside of the differential zone.

Part 1.1 A review and update of short-circuit model data for the BES Elements under
study.

The short-circuit study provides the necessary Fault currents used by protection engineers to
develop Protection System settings for Transmission Owners, Generator Owners, and
Distribution Providers. Generator Owners and Distribution Providers may not have or maintain
short-circuit models; consequently, these entities would obtain the short-circuit model data
from the Transmission Planners, Planning Coordinators, or Transmission Owners. Including a
review and, if necessary, an update of short-circuit study information is necessary to ensure
that information accurately reflects the physical power system that will form the basis of the
Protection System Coordination Study and development of Protection System relay settings.
The results of a short-circuit study are only as accurate as the information that its calculations
are based on.

A short-circuit study is an analysis of an electrical network that determines the magnitude of
the currents flowing in the network during an electrical Fault. Because the results of short-
circuit studies are used as the basis for protective device coordination studies, the short-circuit
model should accurately reflect the physical power system.

Reviews could include:

1. Areview of applicable BES line, transformer, and generator impedances and Fault currents.
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2. Areview of the network model to confirm the network in the study accurately reflects the
configuration of the actual System, or how the System will be configured when the
proposed relay settings are installed.

3. Areview, where applicable, of interconnected Transmission Owner, Generator Owner, and
Distribution Provider information.

Part 1.2 A review of the developed Protection System settings.

A review of the Protection System settings prior to implementation reduces the possibility of
introducing human error. A review is any systematic process of verifying the developed settings
meet the technical criteria of the entity. Examples of reviews include peer reviews, automated
checking programs, and entity-developed review procedures.

Part 1.3 For Protection System settings applied on BES Elements that electrically join
Facilities owned by separate functional entities (Transmission Owners, Generator
Owners, and Distribution Providers), provisions to:

Requirement R1, Part 1.3 addresses the coordination of Protection System settings applied on
BES Elements that electrically join Facilities owned by separate functional entities.
Communication among these entities is essential so potential Protection System coordination
issues can be identified and addressed prior to implementation of any proposed Protection
System changes.

Part1.3.1 1.3.1. Provide the proposed Protection System settings to the owners of
the electrically joined Facilities.

Requirement R1, Part 1.3.1 requires the entity to include in its process a provision to provide
proposed Protection System settings to other entities. This communication ensures that the
other entities have the necessary information to review the settings and determine if there are
any Protection System coordination issues.

Part 1.3.2 Respond to any owner(s) that provided its proposed Protection System
settings pursuant to Requirement R1, Part 1.3.1 by identifying any coordination issue(s)
or affirming that no coordination issue(s) were identified.

Requirement R1, Part 1.3.2 requires the entity receiving proposed Protection System settings to
include in its process a provision to respond to the entity that initiated the proposed changes.
This ensures that the proposed settings are reviewed and that the initiating entity receives a
response indicating Protection System coordination issues were identified, or affirmation that
no issues were identified.

Part1.3.3 Verify that identified coordination issue(s) associated with the proposed
Protection System settings for the associated BES Elements are addressed prior to
implementation.

Requirement R1, Part 1.3.3 requires the entity to include in their process a provision to verify
that any identified coordination issue(s) associated with the proposed Protection System
settings are addressed prior to implementation. This ensures that any potential impact to BES
reliability is minimized.
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The exclusion in PRC-001-1.1(ii), Requirement R3, R3.1 for dispersed power producing
resources applies only to interconnections between different functional entities. As such, the
exclusion only maps to Requirement R1, Part 1.3 in PRC-027-1. Due to the design of dispersed
generation sites, the Protection Systems applied on the individual dispersed generation
resources are not electrically joined Facilities owned by separate functional entities as specified
in Requirement R1, Part 1.3 nor are they connected by BES Elements. Therefore Requirement
R1, Part 1.3 does not apply to the Protection Systems applied on the individual dispersed
generation resources. Requirement R1, Part 1.3 applies only to the Protection Systems applied
on the BES Elements that electrically join Facilities owned by separate functional entities.

Note: There could be instances where coordination issues are identified and the entities agree
not to mitigate all of the issues based on engineering judgment. It is also recognized that
coordination issues identified during a project may not be immediately resolved if the
resolution involves additional system modifications not identified in the initial project scope.
Further, there could be situations where protection philosophies differ between entities, but
the entities can agree that these differences do not create coordination issues.

Part1.3.4 Communicate with the other owner(s) of the electrically joined Facilities
regarding revised Protection System settings resulting from unforeseen circumstances
that arise during implementation or commissioning, Misoperation investigations,
maintenance activities, or emergency replacements required as a result of Protection
System component failure.

Requirement R1, Part 1.3.4 requires the entity to communicate revisions to Protection System
settings that occur due to unforeseen circumstances and differ from those developed during
the planning stages of projects.

Requirement R2
This requirement states: Each Transmission Owner, Generator Owner, and Distribution Provider
shall, for each BES Element with Protection System functions identified in Attachment A:

e Option 1: Perform a Protection System Coordination Study in a time interval not to
exceed six-calendar years; or

e Option 2: Compare present Fault current values to an established Fault current
baseline and perform a Protection System Coordination Study when the comparison
identifies a 15 percent or greater deviation in Fault current values (either three
phase or phase to ground) at a bus to which the BES Element is connected, all in a
time interval not to exceed six-calendar years;3 or,

3 The initial Fault current baseline(s) shall be established by the effective date of this Reliability Standard and
updated each time a Protection System Coordination Study is performed. The Fault current baseline for BES
generating resources may be established at the generator, the generator step-up (GSU) transformer(s), or at the
common point of connection at 100 kV or above. For dispersed power producing resources, the Fault current
baseline may also be established at the BES aggregation point (total capacity greater than 75 MVA). If an initial
baseline was not established by the effective date of this Reliability Standard because of the previous use of an
alternate option or the installation of a new BES Element, the entity may establish the baseline by performing a
Protection System Coordination Study.
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e Option 3: Use a combination of the above.

Over time, incremental changes in Fault current can accumulate enough to impact the
coordination of Protection System functions affected by Fault current. To minimize this risk,
Requirement R2 requires responsible entities to periodically (1) perform Protection System
Coordination Studies and/or (2) review available Fault currents for those Protection System
functions listed in Attachment A. Two triggers were established for initiating a review of
existing Protection System settings to allow for industry flexibility.

In the first option, an entity may choose a time-based methodology to review Protection
System settings, thus eliminating the necessity of establishing a Fault current baseline and
periodically performing Fault current comparisons. This option provides the entity the flexibility
to choose an interval of up to six-calendar years for performing the Protection System
Coordination Studies for those Protection System functions in Attachment A. The six-calendar-
year time interval was selected as a balance between the manpower required to perform the
studies and the potential reliability impacts created by incremental changes of Fault current
over time.

The second option allows the entity to periodically check for a 15 percent or greater deviation
in Fault current (either three-phase or phase-to-ground) from an established Fault current
baseline for Protection Systems at each bus to which a BES Element is connected. Fault current
baseline values can be obtained from the short-circuit studies performed by the Transmission
Planners, Planning Coordinators, or Transmission Owners. This option allows the entity to
choose an interval of up to six-calendar years to perform the Fault current comparisons and
Protection System Coordination Studies. The six-calendar-year time interval was selected as a
balance between the manpower required to perform the studies and the potential reliability
impacts created by incremental changes of Fault current over time.

The accumulation of these incremental changes could affect the performance of Protection
Systems during Fault conditions. A maximum Fault current deviation of 15 percent (when
compared to the entity-established baseline) was established based on generally-accepted
margins for setting Protection Systems in which incremental Fault current changes would not
interfere with coordination. The 15 percent maximum deviation provides an entity with latitude
to choose a Fault current threshold that best matches its protection philosophy, or other
business considerations. The Fault current based option requires an entity to first establish a
Fault current baseline to be used as a point of reference for future Fault current studies. The
Fault current values used in the percent change calculation, whether three-phase or phase-to-
ground Fault currents, are typically determined with all generation in service and all
transmission BES Elements in their normal operating state.

As described in the footnote for Requirement R2, Option 2, an entity that elects to initially use
Option 2 must establish its baseline prior to the effective date of the standard. If an initial
baseline was not established by the effective date of this Reliability Standard because of the
previous use of an alternate option or the installation of a new BES Element, the entity may
establish the baseline upon performing a Protection System Coordination Study. The Fault
current baseline values can be updated or established when a Protection System Coordination
Study is performed. The baseline values at each bus to which a BES Element is connected are
updated whenever a new Protection System Coordination Study is performed for the subject
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Protection System. The footnote also states that the Fault current baselines may be established
for BES generating resources at the generator, the BES aggregation point for dispersed power
producing resources, or at the common point of connection at 100 kV or above.

Example: Prior to the effective date of PRC-027-1, an entity intending to use Option 2 of
Requirement R2 establishes an initial baseline; e.g., 10,000 amps at the bus to which the
BES Element under study is connected. A short-circuit review performed on March 1,
2024, for example, identifies that the Fault current has increased to 11,250 amps (12.5
percent deviation); consequently, no Protection System Coordination Study is required
since the increase is below the maximum 15 percent deviation. The baseline value for
the next comparison (to be performed no later than December 31, 2030) remains at
10,000 amps because no study was required as a result of the initial comparison. During
the next six-year interval, Fault current comparison identifies that the Fault current has
increased to 11,500 (15 percent deviation); therefore, a Protection System Coordination
Study is required (and must also be completed no later than December 31, 2030), and a
new baseline of 11,500 amps would be established.

Note: In the first review described above, if the entity decides to perform a Protection
System Coordination Study at the 12.5 percent deviation and the results of the study
indicate that the settings still meet the setting criteria of the entity, then no settings
changes are required and the baseline Fault current(s) would be updated.

As a third option, an entity has the flexibility to apply a combination of the two methodologies.
For example, an entity may choose the periodic Protection System review (Option 1) and
review its Facilities operated above 300 kV on a six-calendar-year interval, while choosing to
use the Fault current comparison (Option 2) for its Facilities operated below 300 kV.

The Protection System functions listed in Attachment A utilize AC current in their measurement
to initiate tripping of circuit breakers and the coordination of these functions is susceptible to
changes in the magnitude of available short-circuit Fault current. These functions are included
in Attachment A based on meeting the following criteria: (1) available Fault current levels are
used to develop settings, and (2) the functions require coordination with other Protection
Systems. Examples of functions not included in Attachment A because they do not meet both of
the criteria are differential relays and Fault detectors. The numerical identifiers in Attachment A
represent general device functions according to ANSI/IEEE Standard C37.2 Standard for
Electrical Power System Device Function Numbers, Acronyms, and Contact Designations.

The following provide additional information regarding the Protection System functions in
Attachment A.

A “51 - AC inverse time overcurrent” relay connected to a CT on the neutral of a generator
step-up transformer, referred to as “51N — AC Inverse Time Earth Overcurrent Relay (Neutral CT
Method)” in ANSI/IEEE Standard C37.2, would be included in a Protection System Coordination
Study. Also applicable, are “51 — AC Inverse time overcurrent” relays connected to CTs on the
phases of an autotransformer for through-fault protection. Overcurrent functions used in
conjunction with other functions are to be reviewed as well. An example is a definite-time
overcurrent function, which is a “50 — Instantaneous overcurrent” function used in conjunction
with a “62 — Time-delay” function.
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If the functions listed in Attachment A are used in conjunction with other functions, they would
be included in a Protection System Coordination Study provided they require coordination with
other Protection Systems. An example of this is a time-delayed “21 — Distance” function, which
is a “21 — Distance” function with a “62 — Time-delay” function. Another example would be a
definite-time overcurrent function, which is a “50 — Instantaneous overcurrent” function with a
“62 — Time-delay” function. A “50 — Instantaneous overcurrent” function used for supervising a
“21 — Distance” function would not be included in a Protection System Coordination Study as it
does not require coordination with other Protection Systems.

Reviewing “21 — Distance” functions is limited to those applied for phase and ground distance
where infeed is used in determining the phase or ground distance setting when zero-sequence
mutual coupling is used in determining the setting. Where infeed is not used in determining the
setting, “21 — Distance” functions would not be included in a Protection System Coordination
Study, as the reach is not susceptible to changes in the magnitude of available short-circuit
Fault current. Where infeed is used in determining the reach, coordination can be affected by
changes in the magnitude of available short-circuit Fault current. Two examples where infeed
may be used in determining the reach, are protection for a transmission line with a long tap and
a three-terminal transmission line. Ground distance functions are influenced by zero-sequence
mutual coupling. The ground distance measurement can appear to be greater than or less than
the true distance to a Fault when there is zero-sequence mutual coupling. The influence of
zero-sequence mutual coupling changes with the magnitude of available short-circuit current.
Therefore, “21 — Distance” functions would be included in a Protection System Coordination
Study, when zero-sequence mutual coupling is used in determining the setting.

The 67 — AC directional overcurrent function utilized in Protection Systems for Transmission
lines can be instantaneous overcurrent, inverse time overcurrent, or both instantaneous
overcurrent and inverse time overcurrent. For example, in a communication-aided directional
comparison blocking (DCB) scheme, the instantaneous overcurrent function is set very
sensitive. When a single line-to-ground Fault occurs on a Transmission line, the Fault is
detected by a number of Protection Systems for other Transmission lines. Signals from
communication equipment are transmitted and received to block the other Protection Systems
for the non-faulted Transmission lines from operating, thereby providing the coordination. A 67
— AC directional overcurrent function used in a permissive overreaching transfer trip scheme
(POTT) relies on a signal from the remote end to operate and, therefore, does not require
coordination with other Protection Systems.

Instantaneous overcurrent and/or inverse time overcurrent for a 67 — AC directional
overcurrent function are utilized in a non-communication-aided Protection System for
Transmission lines. As communication is not used to prevent operation for Faults outside a
Protection System’s zone of protection, coordination is necessary with other Protection
Systems for buses, transformers, and other Transmission lines. The instantaneous overcurrent
function should be set to not overreach the end of the Transmission line. The inverse time
overcurrent function should be set to coordinate with the inverse time overcurrent function of
other Protection Systems. Changes in the magnitude of available Fault current can affect the
coordination.
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Requirement R3

The requirement states: Each Transmission Owner, Generator Owner, and Distribution Provider
shall utilize its process established in Requirement R1 to develop new and revised Protection
System settings for BES Elements.

The reliability objective of this requirement is for applicable entities to utilize the process
established in Requirement R1. Utilizing each of the elements of the process ensures a
consistent approach to the development of accurate Protection System settings, decreases the
possibility of introducing errors, and increases the likelihood of maintaining a coordinated
Protection System.
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Rationale

During development of this standard, text boxes were embedded within the standard to explain
the rationale for various parts of the standard. Upon BOT adoption, the text from the rationale
text boxes will be moved to this section.

Rationale for Requirement R1:

Coordinated Protection Systems enhance reliability by isolating faulted equipment, thus
reducing the risk of BES instability or Cascading, and leaving the remainder of the BES
operational and more capable of withstanding the next Contingency. When Faults occur,
properly coordinated Protection Systems minimize the number of BES Elements that are
removed from service and protect equipment from damage. The stated purpose of this
standard is: “To maintain the coordination of Protection Systems installed to detect and isolate
Faults on Bulk Electric System (BES) Elements, such that those Protection Systems operate in
the intended sequence during Faults.” Requirement R1 captures this intent by requiring
responsible entities establish a process that, when followed, allows for their Protection Systems
to operate in the intended sequence during Faults. Requirement R1, Parts 1.1 through 1.3 are
key elements to the process for developing Protection System settings.

Part 1.1 Reviewing and updating the short-circuit model data used to develop new or revised
Protection System settings helps to assure that settings are developed using accurate, up-to-
date information. Generator Owners and Distribution Providers may not have or maintain
short-circuit models; consequently, these entities would obtain the short-circuit model data
from the Transmission Planners, Planning Coordinators, or Transmission Owners.

Part 1.2 A review of the developed Protection System settings reduces the likelihood of
introducing human error and verifies that the settings produced meet the technical criteria of
the entity. Peer reviews, automated checking programs, and entity-developed review
procedures are all examples of reviews.

Part 1.3 The coordination of Protection Systems associated with BES Elements that electrically
join Facilities owned by separate functional entities (Transmission Owners, Generator Owners,
and Distribution Providers) is essential to the reliability of the BES. Communication and review
of proposed settings among these entities are necessary to identify potential coordination
issues and address the issues prior to implementation of any proposed Protection System
changes.

The exclusion in PRC-001-1.1(ii), Requirement R3, R3.1 for dispersed power producing
resources applies only to interconnections between different functional entities. As such, the
exclusion only maps to Requirement R1, Part 1.3 in PRC-027-1. Due to the design of dispersed
generation sites, the Protection Systems applied on the individual dispersed generation
resources are not electrically joined Facilities owned by separate functional entities as specified
in Requirement R1, Part 1.3 nor are they connected by BES Elements. Therefore Requirement
R1, Part 1.3 does not apply to the Protection Systems applied on the individual dispersed
generation resources. Requirement R1, Part 1.3 applies only to the Protection Systems applied
on the BES Elements that electrically join Facilities owned by separate functional entities.

Unforeseen circumstances could require immediate changes to Protection System settings.
Requirement R1, Part 1.3.4 requires owners to include provisions to communicate those
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unplanned settings changes after-the-fact to the other owner(s) of the electrically joined
Facilities.

Note: In cases where a single protective relaying group performs coordination work for
separate functional entities within an organization, the communication aspects of Requirement
R1, Part 1.3 can be demonstrated by internal documentation.

Rationale for Requirement R2:

Over time, incremental changes in Fault current can accumulate enough to impact the
coordination of Protection System functions affected by Fault current. To minimize this risk,
Requirement R2 requires Transmission Owners, Generator Owners, and Distribution Providers
to periodically (1) perform Protection System Coordination Studies and/or (2) review available
Fault currents for those Protection System functions listed in Attachment A. The numerical
identifiers in Attachment A represent general protective device functions per ANSI/IEEE
Standard C37.2 Standard for Electrical Power System Device Function Numbers, Acronyms, and
Contact Designations.

Requirement R2 provides entities with options to assess the state of their Protection System
coordination.

Option 1 is a time-based methodology. The entity may choose to perform, at least once every
six-calendar years, a Protection System Coordination Study for each of its Protection Systems
identified in Attachment A. The six-calendar-year time interval was selected as a balance
between the resources required to perform the studies and the potential reliability impacts
created by incremental changes of Fault current over time.

Option 2 is a Fault current-based methodology. If Option 2 is initially selected, Fault current
baseline(s) must be established prior to the effective date of this Reliability Standard. A baseline
may be established when a new BES Element is installed or after a Protection System
Coordination Study has been performed. The baseline(s) will be used as control point(s) for
future Fault current comparisons. The Fault current baseline values can be obtained from the
short-circuit studies performed by the Transmission Planners, Planning Coordinators, or
Transmission Owners. In a time interval not to exceed six-calendar years following the effective
date of this standard, an entity must perform a Fault current comparison. If the comparison
identifies a deviation less than 15 percent, no further action is required for that six-year
interval; however, if the comparison identifies a 15 percent or greater deviation in Fault current
values (either three-phase or phase-to-ground) at each bus to which the BES Element is
connected, the entity must also perform a Protection System Coordination Study during the
same six-year interval. The baseline Fault current value(s) will be re-established whenever a
new Protection System Coordination Study is performed. Fault current changes on the System
not directly associated with BES modifications are usually small and occur gradually over time.
The accumulation of these incremental changes could affect the performance of Protection
System functions (identified in Attachment A of this standard) during Fault conditions. A Fault
current deviation threshold of 15 percent or greater (as compared to the established baseline)
and a maximum time interval of six calendar years were chosen for these evaluations. These
parameters provide an entity with latitude to choose a Fault current threshold and time interval
that best match its protection philosophy, Protection System maintenance schedule, or other
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business considerations, without creating risk to reliability (See the Supplemental Material
section for more detailed discussion).

The footnote in Option 2 describes how an entity may change from a time-based option to a
Fault current-based option for existing BES Elements as well as establishing baselines for new
BES Elements by performing Protection System Coordination Studies. The footnote also states
that Fault current baselines for BES generating resources may be established at the generator,
the generator step-up (GSU) transformer(s), or at the common point of connection at 100 kV or
above. For dispersed power producing resources, the Fault current baseline may also be
established at the BES aggregation point (total capacity greater than 75 MVA).

Option 3 provides the entity the choice of using both the time-based and Fault current-based
methodologies. For example, the entity may choose to utilize the time-based methodology for
Protection Systems at more critical Facilities and use the Fault current-based methodology for
Protection Systems at other Facilities.

Rationale for Requirement R3:

Utilizing the processes established in Requirement R1 to develop new and revised Protection
System settings provides a consistent approach to the development of Protection System
settings and will minimize the potential for errors.
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PER-006-1 - Specific Training for Personnel

A. Introduction

1.
2.
3.

Title: Specific Training for Personnel
Number: PER-006-1
Purpose: To ensure that personnel are trained on specific topics essential to

reliability to perform or support Real-time operations of the Bulk Electric System.
Applicability:
4.1. Functional Entities:

4.1.1. Generator Operator that has:

4.1.1.1. Plant personnel who are responsible for the Real-time control of a
generator and receive Operating Instruction(s) from the Generator
Operator’s  Reliability  Coordinator, Balancing  Authority,
Transmission Operator, or centrally located dispatch center.

Effective Date: See Implementation Plan for Project 2007-06.2.

B. Requirements and Measures

R1.

M1.

Each Generator Operator shall provide training to personnel identified in Applicability
section 4.1.1.1. on the operational functionality of Protection Systems and Remedial
Action Schemes (RAS) that affect the output of the generating Facility(ies) it operates.
[Violation Risk Factor: Medium] [Time Horizon: Long-term Planning]

Each Generator Operator shall have available for inspection, evidence that the
applicable personnel completed training. This evidence may be documents such as
training records showing successful completion of training that includes training
materials, the name of the person, and date of training.

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
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1.3.

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 Generator Operator shall keep data or evidence of Requirement R1 for
the current year and three previous calendar years.

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.
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Violation Severity Levels

R1.

Lower VSL

The Generator Operator
failed to provide training as
described in Requirement R1
to the greater of:

e one applicable
personnel at a single
Facility, or

e 5% or less of the total
applicable personnel of
the Generator Operator.

Violation Severity Levels

Moderate VSL

The Generator Operator
failed to provide training as
described in Requirement R1
to the greater of:

e two applicable
personnel at a single
Facility, or

e more than 5% and less
than or equal to 10% of
the total applicable
personnel of the
Generator Operator.

High VSL

The Generator Operator
failed to provide training as
described in Requirement R1
to the greater of:

e three applicable
personnel at a single
Facility, or

e more than 10% and less
than or equal to 15% of
the total applicable
personnel of the
Generator Operator.

Severe VSL

The Generator Operator
failed to provide training as
described in Requirement R1
to the greater of:

e five or more applicable
personnel at a single
Facility, or

e more than 15% of the
total applicable
personnel of the
Generator Operator.

OR

The Generator Operator
failed to provide training as
described in Requirement R1
to its applicable personnel.
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D. Regional Variances

None.

E. Associated Documents
Project 2007-06.2 Implementation Plan?

1 http://www.nerc.com/pa/Stand/Project200706 2SystemProtectionCoordinationDL/Project 2007 06 2 Imp
Plan Draft 1 2016 03 10 Clean.pdf
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Version Histor

Version Action Change Tracking
1 August 11, 2016 | Adopted by the NERC Board of New standard developed
Trustees under Project 2007-06.2
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Guidelines and Technical Basis

Requirement R1

The Generator Operator (GOP) monitors and controls its generating Facilities in Real-time to
maintain reliability. To accomplish this, applicable plant personnel responsible for Real-time
control of a generating Facility must be trained on how the operational functionality of Protection
Systems and Remedial Action Schemes (RAS) are applied and the affects they may have on a
generating Facility. Although, training does not have to be Facility-specific, the standard applies
to plant operating personnel associated with the specific Facility to which they have Real-time
control. This does not include plant personnel not responsible for Real-time control (e.g., fuel or
coal handlers, electricians, machinists, or maintenance staff).

A periodicity for training is not specified in Requirement R1 because the GOP must ensure its
plant personnel who have Real-time control of a generator are trained. The Generator Operator
must also ensure it provides applicable training that results from changes to the operational
functionality of the Protection Systems and Remedial Action Schemes that affect the output of
the generation Facility(ies).

The phrase “operational functionality” focuses the training on how Protection Systems operate
and prevent possible damage to Elements. It also addresses how RAS detects pre-determined
BES conditions and automatically takes corrective actions.

Considerations for operational functionality may include, but are not limited to the following:
e Purpose of protective relays and RAS
e Zones of protection
e Protection communication systems (e.g., line current differential, direct transfer trip, etc.)
e Voltage and current inputs
e Station dc supply associated with protective functions
e Resulting actions — tripping/closing of breakers; tripping of a generator step-up (GSU)

transformer; or generator ramping/tripping control functions

Requirement R1 focuses on the operational functionality of Protection Systems and Remedial
Action Schemes specific to the generating plant and not the Bulk Electric System.

This requirement focuses on those systems that are related to the electrical output of the
generator. Protective systems which trip breakers serving station auxiliary loads (e.g., such as
pumps, fans, or fuel handling equipment) are not included in the scope of this training.
Furthermore, protection of secondary unit substation (SUS) or low voltage switchgear
transformers and relays protecting other downstream plant electrical distribution system
components are not in the scope of this training, even if a trip of these devices might eventually
result in a trip of the generating unit.
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Rationale

Rationale for Requirement R1: Protection Systems and Remedial Action Schemes (RAS) are an
integral part of reliable Bulk Electric System (BES) operation. This requirement addresses the
reliability objective of ensuring that Generator Operator (GOP) plant operating personnel
understand the operational functionality of Protection Systems and RAS and their effects on
generating Facilities.
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NERC

e ———
NORTH AMERICAN ELECTRIC
RELIABILITY CORPORATION

Proposed Definitions

Project 2007-06 System Protection Coordination
Project 2007-06.2 Phase 2 of System Protection Coordination\-

Proposed Definitions

This section includes the three proposed new or modified definitions that will be included in the
Glossary of Terms Used in NERC Reliability Standards upon applicable regulatory approval, in
accordance with the associated implementation plan.

New or Modified Term(s) for Glossary of Terms Used in NERC Reliability Standards

Protection System Coordination Study

An analysis to determine whether Protection Systems operate in the intended sequence during Faults.

Operational Planning Analysis (OPA)

An evaluation of projected system conditions to assess anticipated (pre-Contingency) and potential
(post-Contingency) conditions for next-day operations. The evaluation shall reflect applicable inputs
including, but not limited to: load forecasts; generation output levels; Interchange; known Protection
System and Remedial Action Scheme status or degradation, functions, and limitations; Transmission
outages; generator outages; Facility Ratings; and identified phase angle and equipment limitations.
(Operational Planning Analysis may be provided through internal systems or through third-party

services.)

Real-time Assessment (RTA)

An evaluation of system conditions using Real-time data to assess existing (pre-Contingency) and
potential (post-Contingency) operating conditions. The assessment shall reflect applicable inputs
including, but not limited to: load; generation output levels; known Protection System and Remedial
Action Scheme status or degradation, functions, and limitations; Transmission outages; generator
outages; Interchange; Facility Ratings; and identified phase angle and equipment limitations. (Real-

time Assessment may be provided through internal systems or through third-party services.)
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NERC

e ———
NORTH AMERICAN ELECTRIC
RELIABILITY CORPORATION

Proposed Definitions

Project 2007-06 System Protection Coordination
Project 2007-06.2 Phase 2 of System Protection Coordinati%

Proposed Definitions

This section includes the three proposed new or modified definitions that will be included in the
Glossary of Terms Used in NERC Reliability Standards upon applicable regulatory approval, in
accordance with the associated implementation plan.

New or Modified Term(s) for Glossary of Terms Used in NERC Reliability Standards

Protection System Coordination Study

An analysis to determine whether Protection Systems operate in the intended sequence during Faults.

Operational Planning Analysis (OPA)

An evaluation of projected system conditions to assess anticipated (pre--Contingency) and potential
(post--Contingency) conditions for next--day operations. The evaluation shall reflect applicable inputs
including, but not limited to;: load forecasts; generation output levels; Interchange; known Protection
System and Speetal-Protection-SystemRemedial Action Scheme status or degradation, functions, and

limitations; Transmission outages; generator outages; Facility Ratings; and identified phase angle and

equipment limitations. (Operational Planning Analysis may be provided through internal systems or

through third--party services.)

Real-time Assessment (RTA)

An evaluation of system conditions using Real--time data to assess existing (pre--Contingency) and
potential (post--Contingency) operating conditions. The assessment shall reflect applicable inputs
including, but not limited to: load;; generation output levels;; known Protection System and Speeiat

Protection-SystemRemedial Action Scheme status or degradation, functions, and limitations;

Transmission outages;; generator outages;; Interchange;; Facility Ratings;; and identified phase angle

and equipment limitations. (Real--_time Assessment may be provided through internal systems or

through third--party services.)
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NERC

e ———
NORTH AMERICAN ELECTRIC
RELIABILITY CORPORATION

Implementation Plan
Project 2007-06 System Protection Coordination™.

Approvals Requested

e PRC-027-1 — Coordination of Protection Systems for Performance During Faults

Retirements Requested

e PRC-001-1.1(ii) — System Protection Coordination?

Prerequisite Approvals (for Retirements Requested)

e PER-006-1 — Specific Training for Personnel
e Definition of “Operational Planning Analysis”
e Definition of “Real-time Assessment”

Applicable Entities

e Transmission Owner

e Generator Owner

e Distribution Provider (that owns Protection Systems identified in the Facilities section 4.2 of

PRC-027-1)

New or Modified Term(s) for Glossary of Terms Used in NERC Reliability Standards
Protection System Coordination Study
An analysis to determine whether Protection Systems operate in the intended sequence during Faults.
Effective Date of New or Revised Standards

PRC-027-1 - Coordination of Protection Systems for Performance During Faults

Reliability Standard PRC-027-1 shall become effective on the first day of the first calendar quarter that
is twenty-four (24) months after the date that the standard is approved by an applicable governmental
authority or as otherwise provided for in a jurisdiction where approval by an applicable governmental

authority is required for a standard to go into effect. Where approval by an applicable governmental

1 The complete retirement of PRC-001-1.1(ii) is contingent upon the approval of both proposed Reliability Standards PRC-
027-1 and PER-006-1, and the proposed definitions for “Operational Planning Analysis” and “Real-time Assessment.” NERC
is proposing the complete retirement of PRC-001-1.1(ii) in the implementation plans associated with both PRC-027-1 and
PER-006-1. The Project 2007-06 System Protection Coordination Mapping Document shows how PRC-027-1 addresses
requirements R3 and R4 of PRC-001-1.1(ii). The remaining requirements of PRC-001-1.1(ii) — Requirements R1, R2, R5, and
R6 are proposed for retirement in Project 2007-6.2 Phase 2 of System Protection Coordination (see the Mapping Document
for Project 2007-06.2 Phase 2 of System Protection Coordination).
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authority is not required, the standard shall become effective on the first day of the first calendar
guarter that is twenty-four (24) months after the date the standard is adopted by the NERC Board of
Trustees or as otherwise provided for in that jurisdiction.

Effective Date for New or Modified NERC Glossary Terms

The NERC Glossary Term “Protection System Coordination Study” shall become effective on the
effective date for PRC-027-1.

Retirements
PRC-001-1.1(ii) — System Protection Coordination

PRC-001-1.1(ii) — System Protection Coordination shall be retired at midnight of the day immediately
prior to the day that PER-006-1 and PRC-027-1 become effective.

Initial Performance of Requirement R2

For each option under Requirement R2, the six-calendar-year interval begins on the effective date of
PRC-027-1. The initial Protection System Coordination Study(ies) for Option 1, and the Fault current
comparison(s) and any Protection System Coordination Study(ies) required as a result of the Fault
current comparison(s) in Option 2 must be completed in accordance with Requirement R2 no later
than six-calendar years after the effective date of PRC-027-1. However, applicable entities using Option
2 for their initial performance of Requirement R2 must establish an initial Fault current baseline by the
effective date of PRC-027-1.

Implementation Plan
Project 2007-06 — System Protection Coordination 2
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NERC

EEE————
NORTH AMERICAN ELECTRIC
RELIABILITY CORPORATION

Implementation Plan
Project 2007-06.2 Phase 2 of System Protection. Coordination

Requested Approvals
e PER-006-1 — Specific Training for Personnel :

e Definition of “Operational Planning Analysis”
e Definition of “Real-time Assessment”

Requested Retirements
e PRC-001-1.1(ii) — System Protection Coordination*

Prerequisite Approvals
e PRC-027-1 — Coordination of Protection Systems for Performance During Faults

Applicable Entities
e Generator Operator (applicable to PER-006-1 only)
e Reliability Coordinator (applicable to definitions only)
e Transmission Operator (applicable to definitions only)

General Considerations

There are a number of factors that influence the determination of the implementation period for the
proposed standard and revised definitions. The following factors address the Balancing Authority,
Generator Operator, and Transmission Operator:

1. The effort and resources by the Generator Operator to provide training to plant personnel to
address the operational functionality of Protection Systems and Remedial Action Schemes at
individual generating Facilities in PER-006-1 that the Generator Operator may not have been
addressing under PRC-001-1.1(ii), Requirement R1.

2. Maintain consistency with the Implementation Plan of the approved Transmission Operations
and Interconnection Reliability Operations and Coordination (TOP/IRO) sets of Reliability
Standards? that are applicable to the Balancing Authority and Transmission Operator. This

1 The complete retirement of PRC-001-1.1(ii) is contingent upon the approval of both proposed Reliability Standards PRC-027-1 and PER-
006-1, and the proposed definitions for “Operational Planning Analysis” and “Real-time Assessment.” NERC is proposing the complete
retirement of PRC-001-1.1(ii) in the implementation plans associated with both PRC-027-1 and PER-006-1. The Project 2007-06 System
Protection Coordination Mapping Document shows how PRC-027-1 addresses requirements R3 and R4 of PRC-001-1.1(ii). The remaining
requirements of PRC-001-1.1(ii) — Requirements R1, R2, R5, and R6 are proposed for retirement in Project 2007-6.2 Phase 2 of System
Protection Coordination (see the Mapping Document for Project 2007-06.2 Phase 2 of System Protection Coordination).

2 Transmission Operations Reliability Standards and Interconnection Reliability Operations and Coordination Reliability Standards, Order
No. 817, 153 FERC 9 61,178 (2015).
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project explains how the retirement of PRC-001-1.1(ii) Requirements R1, R2, R5, and R6 are
addressed by the TOP/IRO sets standards.

3. Maintaining consistency with the Implementation Plan of the approved TOP/IRO standards?
that are applicable to the Balancing Authority and Transmission Operator in the application of
the revised definitions of “Operational Planning Analysis” and “Real-time Assessment”
(effective January 1, 2017) in the NERC Glossary of Term Used in NERC Reliability Standards. See
the Project 2007-06.2 Mapping Document for additional details.

4. The amount of time needed by the Transmission Operator in PRC-001-1.1(ii), Requirement R1
and Reliability Coordinator (not applicable to PRC-001-1.1(ii)) to train on Protection Systems
and Remedial Action Schemes in order to be capable of integrating their functions and limits
into their Operational Planning Analysis and Real-time Assessment.

Effective Dates

PER-006-1 — Specific Training for Personnel

Where approval by an applicable governmental authority is required, Reliability Standard PER-006-1 —
Specific Training for Personnel shall become effective on the first day of the first calendar quarter that
is twenty-four (24) months after the effective date of the applicable governmental authority’s order
approving the standard, or as otherwise provided by the applicable governmental authority.

Where approval by an applicable governmental authority is not required, the standard shall become
effective on the first day of the first calendar quarter that is twenty-four (24) months after the date the
standard is adopted by the NERC Board of Trustees, or as otherwise provided for in that jurisdiction.

Operational Planning Analysis and Real-time Assessment

Where approval by an applicable governmental authority is required, the definitions “Operational
Planning Analysis” (OPA) and “Real-time Assessment” (RTA) in the NERC Glossary of Terms Used in
NERC Reliability Standards shall become effective on the first day of the first calendar quarter that is
twenty-four (24) months after the effective date of the applicable governmental authority’s order
approving the definition, or as otherwise provided for by the applicable governmental authority.

Where approval by an applicable governmental authority is not required, the definitions shall become
effective on the first day of the first calendar quarter that is twenty-four (24) months after the date the
definitions are adopted by the NERC Board of Trustees or as otherwise provided for in that jurisdiction.

Retirements

PRC-001-1.1(ii) — System Protection Coordination

Requirement R1

PRC-001-1.1(ii) — System Protection Coordination, Requirement R1 shall be retired immediately prior to
the effective date of PER-006-1 (Specific Training for Personnel) and the revised definitions of

31d.

Implementation Plan (PER-006-1 and Definitions of OPA and RTA)
Project 2007-06.2 Phase 2 of System Protection Coordination 2



“Operational Planning Analysis” (OPA) and “Real-time Assessment” (RTA), or as otherwise provided for
by an applicable governmental authority.

Requirement R2, R5, and R6
PRC-001-1.1(ii) — System Protection Coordination, Requirement R2, R5, and R6 shall be retired at
midnight of March 31, 2017, or as otherwise provided for by an applicable governmental authority.

Requirements R3 and R4
See Project 2007-06 System Protection Coordination Implementation Plan.?

Retirement of Existing Standards and Definitions

The currently-approved definitions of “Operations Planning Analysis” and “Real-time Assessment” shall
be retired immediately prior to the effective date of the revised definitions of “Operational Planning
Analysis” (OPA) and “Real-time Assessment” (RTA), or as otherwise provided for by an applicable
governmental authority.

4 http://www.nerc.com/pa/Stand/Project%20200706%20System%20Protection%20Coordination%20DL/Implementation
Plan PRC-027-1 clean 10012015.pdf

Implementation Plan (PER-006-1 and Definitions of OPA and RTA)
Project 2007-06.2 Phase 2 of System Protection Coordination 3
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NERC

NORTH AMERICAN ELECTRIC
RELIABILITY CORPORATION

Mapping of Requirements from PRC-001-1.1(ii) to PRC-027=
Project 2007-06 System Protection Coordination \

Requirement in BOT-Adopted PRC-001-1.1(ii) Action Taken Requirement or Language in Proposed PRC-027-1

R1. Each Transmission Operator, Balancing Authority, Being proposed to be
and Generator Operator shall be familiar with the moved to a new TOP
purpose and limitations of Protection System Reliability Standard by N/A
schemes applied in its area. Project 2007-06.2 Phase 2:

System Protection
Coordination

R2.Each Generator Operator and Transmission Operator | Being proposed for

shall notify reliability entities of relay or equipment retirement by Project
failures as follows: 2007-06.2 Phase 2: System
R2.1. If a protective relay or equipment failure Protection Coordination

reduces system reliability, the Generator
Operator shall notify its Transmission Operator
and Host Balancing Authority. The Generator
Operator shall take corrective action as soon as
possible.

R2.2. If a protective relay or equipment failure
reduces system reliability, the Transmission
Operator shall notify its Reliability Coordinator
and affected Transmission Operators and
Balancing Authorities. The Transmission
Operator shall take corrective action as soon as
possible.

N/A
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Requirement in BOT-Adopted PRC-001-1.1(ii)

Action Taken

Requirement or Language in Proposed PRC-027-1

R3. A Generator Operator or Transmission Operator shall
coordinate new protective systems and changes as
follows.

R3.1. Each Generator Operator shall coordinate all

R3.2.

new protective systems and all protective
system changes with its Transmission Operator
and Host Balancing Authority.

e Requirement R3.1 is not applicable to the
individual generating units of dispersed
power producing resources identified
through Inclusion 14 of the Bulk Electric
System definition.

Each Transmission Operator shall coordinate all
new protective systems and all protective
system changes with neighboring Transmission
Operators and Balancing Authorities.

PRC-027-1: Requirements
R1and R2

Note: Applicability
changed to GO, TO and DP

R1. Each Transmission Owner, Generator Owner, and
Distribution Provider shall establish a process for
developing new and revised Protection System
settings for BES Elements, such that the Protection
Systems operate in the intended sequence during
Faults. The process shall include:

11

1.2

1.3

A review and update of short-circuit models for

the BES Elements under study.

A review of the developed Protection System

settings.

For Protection System settings applied on BES

Elements that electrically join Facilities owned

by separate functional entities (Transmission

Owners, Generator Owners, and Distribution

Providers), provisions to:

1.3.1 Provide the proposed Protection System

settings to the owner(s) of the

electrically-joined Facilities.

Respond to any owner(s) that provided

its proposed Protection System settings

pursuant to Requirement R1, Part 1.3.1

by identifying any coordination issue(s)

or affirming that no coordination issue(s)

were identified.

1.3.3 Verify that identified coordination
issue(s) associated with the proposed
Protection System settings for the

1.3.2

Project 2007-06 System Protection Coordination
Mapping Document




Requirement in BOT-Adopted PRC-001-1.1(ii)

Action Taken

Requirement or Language in Proposed PRC-027-1

associated BES Elements are addressed
prior to implementation.
1.3.4 Communicate with the other owner(s) of
the electrically-joined Facilities regarding
revised Protection System settings
resulting from unforeseen circumstances
that arise during:
1.3.4.1. Implementation or
commissioning.

1.3.4.2. Misoperation investigations.

1.3.4.3. Maintenance activities.

1.3.4.4. Emergency replacements made
due to failures of Protection
System components.

R2. Each Transmission Owner, Generator Owner, and
Distribution Provider shall, for each BES Element
with Protection System functions identified in
Attachment A:

e Option 1: Perform a Protection System
Coordination Study in a time interval not to
exceed six calendar years; or

e Option 2: Compare present Fault current values
to an established Fault current baseline and
perform a Protection System Coordination Study
when the comparison identifies a 15 percent or
greater deviation in Fault current values (either

Project 2007-06 System Protection Coordination
Mapping Document




Requirement in BOT-Adopted PRC-001-1.1(ii)

Action Taken

Requirement or Language in Proposed PRC-027-1

R3.

three phase or phase to ground) at a bus to
which the Element is connected, all in a time
interval not to exceed six calendar years; or
e Option 3: A combination of the above.
Each Transmission Owner, Generator Owner, and
Distribution Provider shall utilize its process
established in Requirement R1 to develop new and
revised Protection System settings for BES
Elements.

R4. Each Transmission Operator shall coordinate

Protection Systems on major transmission lines and
interconnections with neighboring Generator
Operators, Transmission Operators, and Balancing
Authorities.

PRC-027-1: Requirements
R1 and R2

Note: Applicability
changed to GO, TO and DP

R1.

Each Transmission Owner, Generator Owner, and
Distribution Provider shall establish a process for
developing new and revised Protection System
settings for BES Elements, such that the Protection
Systems operate in the intended sequence during
Faults. The process shall include:

1.1 Areview and update of short-circuit models for

the BES Elements under study.

A review of the developed Protection System

settings.

1.3 For Protection System settings applied on BES
Elements that electrically join Facilities owned
by separate functional entities (Transmission
Owners, Generator Owners, and Distribution
Providers), provisions to:

1.3.1 Provide the proposed Protection System
settings to the owner(s) of the
electrically-joined Facilities.

1.2

Project 2007-06 System Protection Coordination
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Requirement in BOT-Adopted PRC-001-1.1(ii)

Action Taken

Requirement or Language in Proposed PRC-027-1

1.3.2 Respond to any owner(s) that provided
its proposed Protection System settings
pursuant to Requirement R1, Part 1.3.1
by identifying any coordination issue(s)
or affirming that no coordination issue(s)
were identified.
1.3.3 Verify that identified coordination
issue(s) associated with the proposed
Protection System settings for the
associated BES Elements are addressed
prior to implementation.
1.3.4 Communicate with the other owner(s) of
the electrically-joined Facilities regarding
revised Protection System settings
resulting from unforeseen circumstances
that arise during:
1.3.4.1. Implementation or
commissioning.

1.3.4.2. Misoperation investigations.

1.3.4.3. Maintenance activities.

1.3.4.4. Emergency replacements made
due to failures of Protection
System components.

R2. Each Transmission Owner, Generator Owner, and
Distribution Provider shall, for each BES Element
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Requirement in BOT-Adopted PRC-001-1.1(ii)

Action Taken

Requirement or Language in Proposed PRC-027-1

with Protection System functions identified in
Attachment A:

e Option 1: Perform a Protection System
Coordination Study in a time interval not to
exceed six calendar years; or

® Option 2: Compare present Fault current values
to an established Fault current baseline and
perform a Protection System Coordination Study
when the comparison identifies a 15 percent or
greater deviation in Fault current values (either
three phase or phase to ground) at a bus to
which the Element is connected, all in a time
interval not to exceed six calendar years; or

* Option 3: A combination of the above.

R3. Each Transmission Owner, Generator Owner, and
Distribution Provider shall utilize its process
established in Requirement R1 to develop new and
revised Protection System settings for BES
Elements.

R5. A Generator Operator or Transmission Operator shall
coordinate changes in generation, transmission, load
or operating conditions that could require changes in
the Protection Systems of others:

R5.1. Each Generator Operator shall notify its
Transmission Operator in advance of changes in
generation or operating conditions that could

Being proposed for
retirement by Project
2007-06.2 Phase 2: System
Protection Coordination

N/A
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Requirement in BOT-Adopted PRC-001-1.1(ii)

Action Taken

Requirement or Language in Proposed PRC-027-1

require changes in the Transmission Operator’s
Protection Systems.

R5.2. Each Transmission Operator shall notify
neighboring Transmission Operators in advance
of changes in generation, transmission, load, or
operating conditions that could require changes
in the other Transmission Operators’ Protection
Systems.

R6. Each Transmission Operator and Balancing Authority
shall monitor the status of each Remedial Action
Scheme in their area, and shall notify affected
Transmission Operators and Balancing Authorities of
each change in status.

Being proposed for
retirement by Project
2007-06.2 Phase 2: System
Protection Coordination

N/A
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NORTH AMERICAN ELECTRIC
RELIABILITY CORPORATION

Mapping Document
Project 2007-06.2 Phase 2 of System Protection Coordination

o

Revisions or Retirements to Already Approved Standards ~

This mapping document explains how each of the existing Requirements (R1, R2, R5, and R6) of PRC-001-1.1(ii) (System Protection
Coordination)! are being revised or retired. If a requirement is being proposed for revision, the revised, new, and/or supporting
requirement(s) will be identified in the center column. If a requirement is being proposed for retirement, the center column will describe
the proposed action and any requirement(s) used to support the action. Revisions and retirements will be accompanied by an explanation
or justification listed in the right column. Capitalized terms, unless otherwise noted, are those found in the Glossary of Terms Used in NERC
Reliability Standards (“NERC Glossary”).? References to regulatory directives are specifically related to Order No. 693 (“Order”).? Standards
or definitions listed as “existing” are enforceable and those listed as “approved” have been adopted by the NERC Board of Trustees and
approved by the Federal Energy Regulatory Commission (“FERC”). Check the NERC website for effective dates. The functional entities
discussed in the mapping document are the Balancing Authority (BA), Generator Operator (GOP), Planning Coordinator (PC), Reliability
Coordinator (RC), Transmission Operator (TOP), and Transmission Planner (TP). The term “TOP/IRQ” refers to the Transmission Operations
(TOP) and Interconnection Reliability Operations and Coordination (IRO) sets of Reliability Standards that were filed under NERC Project
2014-03 — Revisions to TOP and IRO Standards* and approved by FERC.> The explanation herein assumes that the term, “Special Protection

! Federal Energy Regulatory Commission (FERC) approved PRC-001-1.1(ii), effective May 29, 2015.

2 Glossary of Terms Used in NERC Reliability Standards. December 7, 2015. (http://www.nerc.com/pa/Stand/Glossary%200f%20Terms/Glossary of Terms.pdf).

3 Mandatory Reliability Standards for the Bulk-Power System, Order No. 693, FERC Stats. & Regs. 9 31,242 (“Order No. 693”), order on reh’g, Order No. 693-A, 120 FERC 9 61,053 (2007).
4 http://www.nerc.com/pa/Stand/Pages/Project-2014-03-Revisions-to-TOP-and-IRO-Standards.aspx

5 Transmission Operations Reliability Standards and Interconnection Reliability Operations and Coordination Reliability Standards, Order 817, 153 FERC 9 61,178 (November 19, 2015).
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System”® (SPS) will be replaced by the term “Remedial Action Scheme”” (RAS). In the referenced Reliability Standards herein the term SPS
may be replaced by RAS; therefore, the term RAS will be used in the “Comments” column throughout.

Standard: PRC-001-1.1(ii) — System Protection Coordination

Requirement/Term in Standard Translation to Standard or Other Action Comments

PRC-001-1.1(ii) (Existing)®® PRC-001-1.1(ii), Requirement R1 is proposed | Introduction

R1. Each Transmission Operator, Balancing for retirement. The reliability objective of PRC-001-1.1(ii),

Authority, and Generator Operator shall be Requirement R1 is to ensure that the BA,

6 Per the Glossary of Terms Used in NERC Reliability Standards (updated December 7, 2015), a Special Protection System is defined as “[a]n automatic protection system designed to
detect abnormal or predetermined system conditions, and take corrective actions other than and/or in addition to the isolation of faulted components to maintain system reliability. Such
action may include changes in demand, generation (MW and Mvar), or system configuration to maintain system stability, acceptable voltage, or power flows. An SPS does not include (a)
underfrequency or undervoltage load shedding or (b) fault conditions that must be isolated or (c) out-of-step relaying (not designed as an integral part of an SPS). Also called Remedial
Action Scheme.”

7 Per the Glossary of Terms Used in NERC Reliability Standards (updated December 7, 2015), the proposed definition of Remedial Action Scheme is defined as “[a] scheme designed to
detect predetermined System conditions and automatically take corrective actions that may include, but are not limited to, adjusting or tripping generation (MW and Mvar), tripping load,
or reconfiguring a System(s). RAS accomplish objectives such as: Meet requirements identified in the NERC Reliability Standards; Maintain Bulk Electric System (BES) stability; Maintain
acceptable BES voltages; Maintain acceptable BES power flows; Limit the impact of Cascading or extreme events.” See definition for additional information on the definition of RAS.

8 Order No. 693 at P 1418. “Protection and Control systems (PRC) on Bulk-Power System elements are an integral part of reliable grid operation. Protection systems are designed to detect
and isolate faulty elements on a system, thereby limiting the severity and spread of system disturbances, and preventing possible damage to protected elements. The function, settings
and limitations of a protection system are critical in establishing SOLs and IROLs. The PRC Reliability Standards apply to transmission operators, transmission owners, generator operators,
generator owners, distribution providers and regional reliability organizations and cover a wide range of topics related to the protection and control of power systems.”

 Order No. 693 at P 1435. “Protection systems on Bulk-Power System elements are an integral part of reliable operations. They are designed to detect and isolate faulty elements on a
power system, thereby limiting the severity and spread of disturbances and preventing possible damage to protected elements. If a protection system can no longer perform as designed
because of a failure of its relays, system reliability is reduced or threatened. In deriving SOLs and IROLs, moreover, the functions, settings, and limitations of protection systems are
recognized and integrated. Systems are only reliable when protection systems perform as designed. This is what PRC-001-1 means in linking a reduction in system reliability with a
protection relay failure or other equipment failure.”

Mapping Document (PER-006-1 and Definitions of OPA and RTA)
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Standard: PRC-001-1.1(ii) — System Protection Coordination

Requirement/Term in Standard Translation to Standard or Other Action Comments
familiar with the purpose and limitations of | Being “familiar with the purpose and GOP, and TOP are “familiar with the purpose
Protection System schemes applied in its limitations of Protection System schemes” and limitations of Protection System??
area. will be clarified as (1) being “familiar with schemes applied in its area.” The reliability
their purpose,” and (2) being “familiar with objective of the phrase “Protection System
their limitations” as follows: schemes” in PRC-001-1.1(ii), Requirement R1
Operational Planning Analysis (Approved) y . is also intended to include RAS.
e The phrase “Protection systems
An evaluation of projected system schemes” maps to the NERC Glossary | The functions and limitations of a Protection
conditions to assess anticipated (pre- terms of Protection Systems and Systems and RAS are critical in establishing
Contingency) and potential (post- Remedial Action Schemes. System Operating Limits (SOL) and
Contingency) conditions for next-day e Being “familiar with the purpose” is Interconnection Reliability Operating Limits
operations. The evaluation shall reflect addresses by existing and proposed | (IROL) such that the Bulk Electric System*?
applicable inputs including, but not limited training standards. (BES) is operated within these limits. The
to, load forecasts; generation output levels; e Being “familiar with the limitations” | following explains how being familiar with
InterChange; known Protection System and together with the clarification found the purpose and limitations of Protection
Special Protection System status or in Order No. 693 at P 1418 and P Systems and RAS will be addressed
degradation; Transmission outages; 1435 along with the revised according to issue beginning with

12 per the Glossary of Terms Used in NERC Reliability Standards (updated December 7, 2015), a Protection System is defined as:
“Protection System -
e  Protective relays which respond to electrical quantities,
e  Communications systems necessary for correct operation of protective functions
e Voltage and current sensing devices providing inputs to protective relays,
e  Station dc supply associated with protective functions (including station batteries, battery chargers, and non-battery-based dc supply), and
e  Control circuitry associated with protective functions through the trip coil(s) of the circuit breakers or other interrupting devices.”
13 See Glossary of Terms Used in NERC Reliability Standards (updated December 7, 2015).

Mapping Document (PER-006-1 and Definitions of OPA and RTA)
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Standard: PRC-001-1.1(ii) — System Protection Coordination

Requirement/Term in Standard

Translation to Standard or Other Action

Comments

generator outages; Facility Ratings; and
identified phase angle and equipment
limitations. (Operational Planning Analysis
may be provided through internal systems
or through third-party services.)

Real-time Assessment (Approved)

An evaluation of system conditions using
Real-time data to assess existing (pre-
Contingency) and potential (post-
Contingency) operating conditions. The
assessment shall reflect applicable inputs
including, but not limited to: load,
generation output levels, known Protection
System and Special Protection System status
or degradation, Transmission outages,
generator outages, Interchange, Facility
Ratings, and identified phase angle and
equipment limitations. (Real-time
Assessment may be provided through
internal systems or through third-party
services.)

definitions of NERC Glossary defined
terms of Operational Planning
Analysis and Real-time Assessment
address the reliability objective of
PRC-001-1.1(ii), Requirement R1 as
explained in the Comments column
to the right.

PER-006-1 (New)

4. Applicability:

4.1. Functional Entities:

4.1.1. Generator Operator that have:

4.1.1.1. Plant personnel who are responsible
for the Real-time control of a generator and
receive direction from the Generator
Operator’s Reliability Coordinator, Balancing
Authority, Transmission Operator, or
centrally located dispatch center. This does
not include personnel at a centrally located
dispatch center.

“familiarity with their limitations” and then
“familiarity with their purpose.”

Familiar with their limitations

When the BA, GOP, and TOP are familiar
with the limitations of Protection Systems
and RAS, the entities are able to operate the
BES in such a manner that Protection
Systems and RAS will be operated within
their limits and be able to detect and isolate
faulty Elements, thereby, limiting the
severity and spread of system disturbances,
and preventing possible damage to
protected Elements.

When the GOP is familiar with the
operational functionality of Protection
Systems and RAS by being trained on how
Protection Systems operate and prevent
possible damage to Elements, the GOP is
capable of operating to its full capability
within its area, meaning the output of its
generation Facilities.

When the BA is familiar with the limitations
of Protection Systems and RAS, it is capable

Mapping Document (PER-006-1 and Definitions of OPA and RTA)

Project 2007-06.2 Phase 2 of System Protection Coordination
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Standard:

Requirement/Term in Standard

PRC-001-1.1(ii) — System Protection Coordination

Translation to Standard or Other Action

Comments

R1. Each Generator Operator shall provide
training to personnel identified in
Applicability section 4.1.1.1. on the
operational functionality of Protection
Systems and Remedial Action Schemes (RAS)
that affect the output of the generating
Facility(ies) it operates.

PER-003-1 (Existing)

R1. Each Reliability Coordinator shall staff its
Real-time operating positions performing
Reliability Coordinator reliability-related
tasks with System Operators who have
demonstrated minimum competency in the
areas listed by obtaining and maintaining a
valid NERC Reliability Operator certificate:

1.1. Areas of Competency
1.1.1. Resource and demand balancing
1.1.2. Transmission operations

1.1.3. Emergency preparedness and
operations

of maintaining generation, Load, and
Interchange balance. The BA ensures that
RAS in its area are enabled when needed for
system reliability.

When the TOP is familiar with limitations of
Protection Systems and RAS, it will be
capable of identifying when system
reliability is reduced or threatened. In
operating to established SOLs and IROLs, it is
important that the functions and limitations
of Protection Systems and RAS are
recognized and integrated by the TOP into
operating the BES reliably. The BES is only
reliable when Protection Systems and RAS
perform within their limitations.

Familiarity with the Purpose

Familiarity with the purpose of Protection
Systems and RAS is achieved through
training, as explained below, according to
each applicable entity (BA, GOP, and TOP) in
PRC-001-1.1(ii) and the RC that is not
applicable to this standard, but has been

Mapping Document (PER-006-1 and Definitions of OPA and RTA)
Project 2007-06.2 Phase 2 of System Protection Coordination
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Standard: PRC-001-1.1(ii) — System Protection Coordination

Requirement/Term in Standard Translation to Standard or Other Action Comments

1.1.4. System operations included to address a potential gap in

1.1.5. Protection and control reliability.

Familiarity with the Purpose (GOP)

For the GOP, the Reliability Standard PER-
006-1 (Specific Training for Personnel)

proposes to replace PRC-001-1.1(ii),
1.1.8. Interconnection reliability operations | Requirement R1. The PER-006-1 standard

1.1.6. Voltage and reactive

1.1.7. Interchange scheduling and
coordination

and coordination identifies applicable GOP personnel that are
R2. Each Transmission Operator shall staff its | responsible for the Real-time control of a
Real-time operating positions performing generator and that receive Operating
Transmission Operator reliability-related Instructions from the Generator Operator’s
tasks with System Operators who have Reliability Coordinator, Balancing Authority,
demonstrated minimum competency in the Transmission Operator, or centrally located
areas listed by obtaining and maintaining dispatch center. This applicability removes

one of the following valid NERC certificates: | @mbiguity over which personnel of the GOP
are intended to be familiar with the purpose

Protection Systems and RAS. Centrally
2.1.1. Transmission operations located personnel are not included here
because they are addressed by PER-005-2
(Operations Personnel Training). Personnel

2.1. Areas of Competency

2.1.2. Emergency preparedness and

operations

P at centrally located dispatch centers will
2.1.3. System operations receive company-specific Protection System
2.1.4. Protection and control and RAS training, if identified, as a reliability-

Mapping Document (PER-006-1 and Definitions of OPA and RTA)
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Standard:

Requirement/Term in Standard

PRC-001-1.1(ii) — System Protection Coordination

Translation to Standard or Other Action

Comments

2.1.5. Voltage and reactive
2.2. Certificates
¢ Reliability Operator

¢ Balancing, Interchange and Transmission
Operator

® Transmission Operator

R3. Each Balancing Authority shall staff its
Real-time operating positions performing
Balancing Authority reliability-related tasks
with System Operators who have
demonstrated minimum competency in the
areas listed by obtaining and maintaining
one of the following valid NERC certificate:

3.1. Areas of Competency
3.1.1. Resources and demand balancing

3.1.2. Emergency preparedness and
operations

3.1.3. System operations

3.1.4. Interchange scheduling and
coordination

related task via the PER-005-2, Requirement
R6. Here the GOP must use “...a systematic
approach to develop and implement training
to its personnel identified in Applicability
Section 4.1.5.1. of this standard, on how
their job function(s) impact the reliable
operations of the BES during normal and
emergency operations.” Being trained using
a systematic approach on the purpose (i.e.,
functions, including limitations) Protection
Systems and RAS will enable the GOP
centrally located dispatch personnel to
ensure reliable operation of its Facilities on
the BES.

The phrase “...purpose and limitations...” in
PRC-001-1-1(ii), Requirement R1 is
addressed in the proposed Requirement R1
through the use of “operational
functionality.” The phrase “operational
functionality” as described in the PER-006-1
— Supplemental Material describes that
training is expected to cover how Protection
Systems operate within their limitations and
prevent possible damage to Elements. It also

Mapping Document (PER-006-1 and Definitions of OPA and RTA)
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Standard:

Requirement/Term in Standard

PRC-001-1.1(ii) — System Protection Coordination

Translation to Standard or Other Action

Comments

3.2. Certificates
e Reliability Operator

¢ Balancing, Interchange and Transmission
Operator

¢ Balancing and Interchange Operator
PER-005-2 (Approved)

R1. Each Reliability Coordinator, Balancing
Authority, and Transmission Operator shall
use a systematic approach to develop and
implement a training program for its System
Operators as follows:

1.1. Each Reliability Coordinator, Balancing
Authority, and Transmission Operator shall
create a list of Bulk Electric System (BES)
company-specific Real-time reliability-
related tasks based on a defined and
documented methodology.

1.1.1. Each Reliability Coordinator, Balancing
Authority, and Transmission Operator shall
review, and update if necessary, its list of
BES company-specific Real-time reliability-

addresses how RAS detect pre-determined
BES conditions and automatically take
corrective actions. The criteria that
comprises operational functionality mirror
the components listed under the NERC
Glossary term “Protection System.” By doing
so, reduces the ambiguity of the phrase
“purpose and limitations.”

The phrase “...applied in its area” is
addressed by the PER-006-1 by using “...that
affect the output of the generating Facility it
operates.”

Lastly, the proposed PER-006-1 Requirement
R1 includes both Protection Systems and
RAS to eliminate confusion over the phrase
“Protection System schemes.”

Familiarity with the Purpose (BA)

For the BA, the PRC-001-1.1(ii), Requirement
R1is proposed for retirement on the basis
that the BA obtains an appropriate level of
familiarity with the purpose of Protection

Mapping Document (PER-006-1 and Definitions of OPA and RTA)
Project 2007-06.2 Phase 2 of System Protection Coordination
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Standard:

Requirement/Term in Standard

PRC-001-1.1(ii) — System Protection Coordination

Translation to Standard or Other Action

Comments

related tasks identified in part 1.1 each
calendar year.

1.2. Each Reliability Coordinator, Balancing
Authority, and Transmission Operator shall
design and develop training materials
according to its training program, based on
the BES company-specific Real-time

reliability-related task list created in part 1.1.

1.3. Each Reliability Coordinator, Balancing
Authority, and Transmission Operator shall
deliver training to its System Operators
according to its training program.

1.4. Each Reliability Coordinator, Balancing
Authority, and Transmission Operator shall
conduct an evaluation each calendar year of
the training program established in
Requirement R1 to identify any needed
changes to the training program and shall

Systems and RAS under PER-003-1
(Operating Personnel Credentials),
Requirement R3 and PER-005-2,
Requirements R1, R3, R4, and R5 as
explained below in detail.

The BA is certified under PRC-003-1 as a
System Operator.* Although there is no
specific area of competency for protection
and control similar to the Reliability
Coordinator and Transmission Operator
certifications, the NERC Balancing and
Interchange Operator Certification Exam
Content Outline 2015% (Bl Exam) does
contain the same five topics applicable to RC
and less one topic applicable to the TOP. The
topic that is not included is to “analyze relay
targets, fault locaters and fault recorders to
determine a proper restoration plan” and is
not germane to BA operations. The job-task

14 per the Glossary of Terms Used in NERC Reliability Standards (updated December 7, 2015), a System Operator is defined as: An individual at a Control Center of a Balancing Authority,
Transmission Operator, or Reliability Coordinator, who operates or directs the operation of the Bulk Electric System (BES) in Real-time.
15 http://www.nerc.com/pa/Train/SysOpCert/System%200perator%20Certification%20DL/Balancing%20and%20Interchange%200perator%20Certification%20Exam%20Content%20

Outline%202015.pdf (December 9, 2014).

Mapping Document (PER-006-1 and Definitions of OPA and RTA)
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Standard: PRC-001-1.1(ii) — System Protection Coordination

Requirement/Term in Standard Translation to Standard or Other Action Comments
implement the changes identified. analyses (JTA) performed by entities are
R2. (Omitted — Transmission Owner, not used to (1) develop the Bl Exam topics that
applicable) are evaluated by NERC and a NERC

functional entity working group every three
years, and (2) used to develop the training of
personnel on company-specific reliability-
related tasks under PER-005-2.

R3. Each Reliability Coordinator, Balancing
Authority, Transmission Operator, and
Transmission Owner shall verify, at least
once, the capabilities of its personnel,

identified in Requirement R1 or Protection and control topics are addressed
Requirement R2, assigned to perform each in the Bl Exam outline under two areas:

of the BES company-specific Real-time System Operations and Emergency
reliability-related tasks identified under Preparedness and Operations, and include
Requirement R1 part 1.1. or Requirement R2 | the following five topics:

part 2.1. e Analyze the impact of protection
3.1. Within six months of a modification or equipment outages on system
addition of a BES company-specific Real-time reliability.

reliability-related task, each Reliability e Ensure special protective systems
Coordinator, Balancing Authority, and remedial action schemes are
Transmission Operator, and Transmission enabled when needed for system
Owner shall verify the capabilities of each of reliability.

its personnel identified in Requirement R1 or e Maintain adequate protective
Requirement R2 to perform the new or relaying during all phases of the
modified BES company-specific Real-time system restoration.

reliability-related tasks identified in

Mapping Document (PER-006-1 and Definitions of OPA and RTA)
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Standard:

Requirement/Term in Standard

PRC-001-1.1(ii) — System Protection Coordination

Translation to Standard or Other Action

Comments

Requirement R1 part 1.1. or Requirement R2
part 2.1.

R4. Each Reliability Coordinator, Balancing
Authority, Transmission Operator, and
Transmission Owner that (1) has operational
authority or control over Facilities with
established Interconnection Reliability
Operating Limits (IROLs), or (2) has
established protection systems or operating
guides to mitigate IROL violations, shall
provide its personnel identified in
Requirement R1 or Requirement R2 with
emergency operations training using
simulation technology such as a simulator,
virtual technology, or other technology that
replicates the operational behavior of the
BES.

4.1. A Reliability Coordinator, Balancing
Authority, Transmission Operator, or
Transmission Owner that did not previously

e Take action in response to alarms
from special protective schemes.

e Schedule system
telecommunications, telemetering,
protection, and control equipment
outages to ensure system reliability.

There is another certification that includes
an integrated certification of both the BA
and TOP called the Balancing, Interchange,
and Transmission Operator Certification
Exam Content Outline 2015 (BIT Exam).
This BIT Exam outline does include
protection and control as an area of
competency and contains the same topics
found in the Transmission Operator
Certification Exam Content Outline 2015.

Under PER-005-2, the System Operator and
Operation Support Personnel of the BA are
identified in the requirements. To address

the reliability objective of “shall be familiar

16 http://www.nerc.com/pa/Train/SysOpCert/System%200perator%20Certification%20DL/Balancing%20Interchange%20Transmission%200perator%20Certification%20Exam%20Content

%200utline%202015.pdf (December 9, 2014).
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Standard: PRC-001-1.1(ii) — System Protection Coordination

Requirement/Term in Standard Translation to Standard or Other Action Comments
meet the criteria of Requirement R4, shall with the purpose and limitations of
comply with Requirement R4 within 12 Protection System schemes applied in its
months of meeting the criteria. area,” the BA uses its JTA to develop a list of

its reliability-related tasks. Using its
documented methodology, the BA must
develop and implement training materials
according to its training program (R1) using a
systematic approach to training. The BA is
required to verify the capabilities of its
System Operators under Requirement R3.
Under Requirement R4, the BA “that (1) has
operational authority or control over
Facilities with established IROLs, or (2) has
5.1 Each Reliability Coordinator, Balancing established protection systems or operating
Authority, and Transmission Operator shall guides to mitigate IROL violations, shall
conduct an evaluation each calendar year of | provide its personnel identified in

the training established in Requirement R5 Requirement R1%” with emergency

R5. Each Reliability Coordinator, Balancing
Authority, and Transmission Operator shall
use a systematic approach to develop and
implement training for its identified
Operations Support Personnel on how their
job function(s) impact those BES company-
specific Real-time reliability-related tasks
identified by the entity pursuant to
Requirement R1 part 1.1.

to identify and implement changes to the operations training using simulation
training. technology such as a simulator, virtual
R6. Each Generator Operator shall use a technology, or other technology that

systematic approach to develop and

17 Requirement R2 is omitted here because it is applicable to the Transmission Owner and is not within the scope of this project.
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Standard:

Requirement/Term in Standard

PRC-001-1.1(ii) — System Protection Coordination

Translation to Standard or Other Action

Comments

implement training to its personnel
identified in Applicability Section 4.1.5.1. of
this standard, on how their job function(s)
impact the reliable operations of the BES
during normal and emergency operations.

6.1. Each Generator Operator shall conduct
an evaluation each calendar year of the
training established in Requirement R6 to
identify and implement changes to the
training.

Operational Planning Analysis (OPA)
(Revised)

An evaluation of projected system
conditions to assess anticipated (pre-
Contingency) and potential (post-
Contingency) conditions for next-day
operations. The evaluation shall reflect
applicable inputs including, but not limited
to: load forecasts; generation output levels;
Interchange; known Protection System and
Remedial Action Scheme status or

replicates the operational behavior of the
BES.”

Requirement R5 addresses the Operations
Support Personnel of the BA, which requires
the BA to use a systematic approach to
develop and implement training for its
identified Operations Support Personnel on
how their job function(s) impact those BES
company-specific Real-time reliability-
related tasks identified by the entity
pursuant to Requirement R1 that are
applicable to System Operators.

Familiarity with the Purpose (TOP)

The TOP will ensure that the BES is operated
within SOLs and IROLs by integrating the
“functions and limitations” of Protection
Systems and RAS into its OPA and RTA as
proposed by the revisions to the definitions
of OPA and RTA.

For the TOP, the PRC-001-1.1(ii),
Requirement R1 is proposed for retirement

Mapping Document (PER-006-1 and Definitions of OPA and RTA)
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Requirement/Term in Standard

PRC-001-1.1(ii) — System Protection Coordination

Translation to Standard or Other Action

Comments

degradation, functions, and limitations;
Transmission outages; generator outages;
Facility Ratings; and identified phase angle
and equipment limitations. (Operational
Planning Analysis may be provided through
internal systems or through third-party
services.)!°

Real-time Assessment (RTA) (Revised)

An evaluation of system conditions using
Real-time data to assess existing (pre-
Contingency) and potential (post-
Contingency) operating conditions. The
assessment shall reflect applicable inputs
including, but not limited to: load;
generation output levels; known Protection
System and Remedial Action Scheme status
or degradation, functions, and limitations;
Transmission outages; generator outages;

on the basis that the TOP obtains a sufficient
level of knowledge (i.e. be familiar with the
purpose of Protection System schemes
applied in its area) under PER-003-1
(Operating Personnel Credentials),
Requirement R1 and PER-005-2,
Requirements R1, R3, R4, and R5, as
explained below in detail.

The TOP is certified as a System Operator,
and has an “area of competency” for
“protection and control” as shown in the
NERC Transmission Operator Certification
Exam Content Outline 2015.'8 This
represents a minimum competency in the
area of protection and control. However,
certified System Operators will receive
company-specific training on Protection
Systems and RAS through PER-005-2,
Requirements. The job-task analyses (JTA)
performed by entities are used to (1)

10 Bolded text identifies the proposed revisions.

18 http://www.nerc.com/pa/Train/SysOpCert/System%200perator%20Certification%20DL/Transmission%200perator%20Certification%20Exam%20Content%200utline%202015.pdf

(December 9, 2014).
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Requirement/Term in Standard

PRC-001-1.1(ii) — System Protection Coordination

Translation to Standard or Other Action

Comments

Interchange; Facility Ratings; and identified
phase angle and equipment limitations.
(Real-time Assessment may be provided
through internal systems or through third-
party services.)!!

IRO-008-2 (Approved)

R1. Each Reliability Coordinator shall
perform an Operational Planning Analysis
that will allow it to assess whether the
planned operations for the next-day will
exceed System Operating Limits (SOLs) and
Interconnection Operating Reliability Limits
(IROLs) within its Wide Area.

R2. Each Reliability Coordinator shall have a
coordinated Operating Plan(s) for next-day
operations to address potential System
Operating Limit (SOL) and Interconnection
Reliability Operating Limit (IROL)
exceedances identified as a result of its

develop the TO Exam topics that are
evaluated by NERC and a NERC functional
entity working group every three years, and
(2) used to develop the training of personnel
on company-specific reliability-related tasks
under PER-005-2.

Under PER-005-2, System Operator and
Operation Support Personnel of the TOP are
identified in the requirements. To address
the reliability objective of “shall be familiar
with the purpose and limitations of
Protection System schemes applied in its
area,” the TOP uses its JTA to develop a list
of its reliability-related tasks. Using its
documented methodology, the TOP must
develop and implement training materials
according to its training program (R1) using a
systematic approach to training. The TOP is
required to verify the capabilities of its
System Operators under Requirement R3.
Under Requirement R4, the TOP “that (1)

11 Bolded text identifies the proposed revisions.
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Requirement/Term in Standard

PRC-001-1.1(ii) — System Protection Coordination

Translation to Standard or Other Action

Comments

Operational Planning Analysis as performed
in Requirement R1 while considering the
Operating Plans for the next-day provided by
its Transmission Operators and Balancing
Authorities.

R4. Each Reliability Coordinator shall ensure
that a Real-time Assessment is performed at
least once every 30 minutes.

R5. Each Reliability Coordinator shall notify
impacted Transmission Operators and
Balancing Authorities within its Reliability
Coordinator Area, and other impacted
Reliability Coordinators as indicated in its
Operating Plan, when the results of a Real-
time Assessment indicate an actual or
expected condition that results in, or could
result in, a System Operating Limit (SOL) or
Interconnection Reliability Operating Limit
(IROL) exceedance within its Wide Area.

has operational authority or control over
Facilities with established IROLs, or (2) has
established protection systems or operating
guides to mitigate IROL violations, shall
provide its personnel identified in
Requirement R1'° with emergency
operations training using simulation
technology such as a simulator, virtual
technology, or other technology that
replicates the operational behavior of the
BES.” Requirement R5 addresses the
Operations Support Personnel of the TOP,
which requires the TOP to use a systematic
approach to develop and implement training
for its identified Operations Support
Personnel on how their job function(s)
impact those BES company-specific Real-
time reliability-related tasks identified by the
entity pursuant to Requirement R1.
Operations Support Personnel are among
the personnel that perform Operational

1% Requirement R2 is omitted here because it is applicable to the Transmission Owner and is not within the scope of this project.
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Requirement/Term in Standard

PRC-001-1.1(ii) — System Protection Coordination

Translation to Standard or Other Action

Comments

IRO-010-2 (Approved)

R1. The Reliability Coordinator shall
maintain a documented specification for the
data necessary for it to perform its
Operational Planning Analyses, Real-time
monitoring, and Real-time Assessments. The
data specification shall include but not be
limited to:

1.1. A list of data and information needed by
the Reliability Coordinator to support its
Operational Planning Analyses, Real-time
monitoring, and Real-time Assessments
including non-BES data and external network
data, as deemed necessary by the Reliability
Coordinator.

1.2. Provisions for notification of current
Protection System and Special Protection
System status or degradation that impacts
System reliability.

1.3. A periodicity for providing data.

Planning Analyses (OPA) and Real-time
Assessments (RTA).

These reliability-related-tasks, include
performing both an OPA and RTA and are
proposed for modification to address the
integration of Protection System and RAS
functions and limitations to ensure the BES
is operated within SOLs and IROLs. See the
discussion below concerning the OPA and
RTA for the explanation of how the revised
definitions support the reliability objective
of PRC-001-1.1(ii), Requirement R1.

Reliability Coordinator (RC)

The standard PRC-001-1.1(ii) did not include
the RC as an applicable functional entity;
however, the RC is included here to further
support the explanation on how the RC,
along with the TOP, ensures the BES is
operated within SOLs and IROLs by
integrating the functions and limitations of
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Requirement/Term in Standard

PRC-001-1.1(ii) — System Protection Coordination

Translation to Standard or Other Action

Comments

1.4. The deadline by which the respondent is
to provide the indicated data.

TOP-001-3 (Approved)

R13. Each Transmission Operator shall
ensure that a Real-time Assessment is
performed at least once every 30 minutes.

R14. Each Transmission Operator shall
initiate its Operating Plan to mitigate a SOL
exceedance identified as part of its Real-
time monitoring or Real-time Assessment.

TOP-002-4 (Approved)

R1. Each Transmission Operator shall have
an Operational Planning Analysis that will
allow it to assess whether its planned
operations for the next day within its

Protection Systems and RAS into its OPA and
RTA.

The RC obtains a sufficient level of
knowledge (i.e. be familiar with the purpose
and limitations of Protection System
schemes applied in its area) under PER-003-
1 (Operating Personnel Credentials),
Requirement R1 and PER-005-2,
Requirements R1, R3, R4, and R5.

The RC is certified as a System Operator, and
has an “area of competency” for “protection
and control” as shown in the NERC
Reliability Coordinator Certification Exam
Content Outline 2015.%° This represents a
minimum competency in the area of
protection and control. However, certified
System Operators will receive company-
specific training on Protection Systems and
RAS through PER-005-2, Requirements.

20 http://www.nerc.com/pa/Train/SysOpCert/System%200perator%20Certification%20DL/Reliability%20Coordinator%20Certification%20Exam%20Content%200utline%202015.pdf

(December 9, 2014).
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Requirement/Term in Standard
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Translation to Standard or Other Action

Comments

Transmission Operator Area will exceed any
of its System Operating Limits (SOLs).

R2. Each Transmission Operator shall have
an Operating Plan(s) for next-day operations
to address potential System Operating Limit
(SOL) exceedances identified as a result of its
Operational Planning Analysis as required in
Requirement R1.

R3. Each Transmission Operator shall notify
entities identified in the Operating Plan(s)
cited in Requirement R2 as to their role in
those plan(s).

Under PER-005-2, System Operator and
Operation Support Personnel of the RC are
identified in the requirements. To similarly
address the reliability objective of “shall be
familiar with the purpose and limitations of
Protection System schemes applied in its
area” in PRC-001-1.1(ii), Requirement R1,
the RC uses its JTA to develop a list of its
reliability-related tasks. Using its
documented methodology, the RC must
develop and implement training materials
according to its training program (R1) using a
systematic approach to training. The RC is
required to verify the capabilities of its
System Operators under Requirement R3.
Under Requirement R4, the RC that (1) has
operational authority or control over
Facilities with established IROLs, or (2) has
established protection systems or operating
guides to mitigate IROL violations, shall
provide its personnel identified in
Requirement R12! with emergency

21 Requirement R2 is omitted because it is applicable to the Transmission Owner and is not within the scope of this project.
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Requirement/Term in Standard Translation to Standard or Other Action Comments

operations training using simulation
technology such as a simulator, virtual
technology, or other technology that
replicates the operational behavior of the
BES.” Requirement R5 addresses the
Operations Support Personnel of the RC,
which requires the RC to use a systematic
approach to develop and implement training
for its identified Operations Support
Personnel on how their job function(s)
impact those BES company-specific Real-
time reliability-related tasks identified by the
entity pursuant to Requirement R1.
Operations Support Personnel are among
the personnel that perform Operational
Planning Analyses (OPA) and Real-time
Assessments (RTA).

These reliability-related tasks include
performing both an OPA and RTA and are
proposed for modification to address the
integration of Protection System and RAS
functions and limitations to ensure the BES
is operated within SOLs and IROLs. See the
discussion below concerning the OPA and
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Requirement/Term in Standard Translation to Standard or Other Action Comments

RTA for the explanation of how the revised
definitions support the reliability objective
of PRC-001-1.1(ii), Requirement R1.

Operational Planning Analysis (OPA)

The TOP, applicable to PRC-001-1.1(ii),
Requirement R1, is required have an OPA
that will allow it to assess whether its
planned operations for the next day within
its Transmission Operator Area will exceed
any of its SOLs (TOP-002-4, Requirement
R1). The TOP is required to have an
Operating Plan(s) for next-day operations to
address potential SOL exceedances
identified as a result of its OPA as required in
Requirement R1 (TOP-002-4, Requirement
R2) and notify others of their role in the
Operating Plan(s) (TOP-002-4, Requirement
R4). To accomplish this, the TOP is required
to maintain a documented data specification
for the data necessary to perform its OPA
that includes provisions for notification of
current Protection System and RAS status or
degradation (including failure) that impacts
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Requirement/Term in Standard Translation to Standard or Other Action Comments

System reliability (TOP-003-3, Requirement
R1, Part 1.2.).

The RC is not applicable to PRC-001-1.1(ii)
and is included here for additional support.
The RC is required to perform an OPA that
will allow it to assess whether the planned
operations for the next-day will exceed SOLs
and IROLs within its Wide Area (IRO-008-2,
Requirement R1). The RC is required to have
a coordinated Operating Plan(s) for next-day
operations to address potential SOL and
IROL exceedances identified as a result of its
OPA as performed in Requirement R1 (IRO-
008-2) while considering the Operating Plans
for the next-day provided by its TOPs and
BAs (IRO-008-2, Requirement R2). To
accomplish this the RC is required to
maintain a documented data specification
for the data necessary to perform its OPA
that includes provisions for notification of
current Protection System and RAS status or
degradation (including failure) that impacts

Mapping Document (PER-006-1 and Definitions of OPA and RTA)
Project 2007-06.2 Phase 2 of System Protection Coordination 22 of 56



Standard: PRC-001-1.1(ii) — System Protection Coordination

Requirement/Term in Standard Translation to Standard or Other Action Comments

System reliability (IRO-010-2, Requirement
R1, Part 1.2.).

Real-time Assessment (RTA)

The TOP, applicable to PRC-001-1.1(ii),
Requirement R1, is required to ensure that
an RTA is performed at least once every 30
minutes (TOP-001-3, Requirement R13). The
TOP is required to initiate its Operating Plan
to mitigate a SOL exceedance identified as
part of its RTA (TOP-001-3, Requirement
R14). To accomplish this the TOP is required
to maintain a documented data specification
for the data necessary to perform its RTA
that includes provisions for notification of
current Protection System and RAS status or
degradation (including failure) that impacts
System reliability (TOP-003-3, Requirement
R1, Part 1.2.).

The RC is not applicable to PRC-001-1.1(ii)
and is included here for additional support.
The RC is required to ensure that a RTA is
performed at least once every 30 minutes
(IRO-008-4, Requirement R4). The RC is
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Requirement/Term in Standard

Translation to Standard or Other Action

Comments

required to notify impacted Transmission
Operators and Balancing Authorities within
its RC Area, and other impacted RCs as
indicated in its Operating Plan, when the
results of a RTA indicate an actual or
expected condition that results in, or could
result in, a SOL or IROL exceedance within its
Wide Area (IRO-008-2, Requirement R5). To
accomplish this the RC is required to
maintain a documented data specification
for the data necessary to perform its RTA
that includes provisions for notification of
current Protection System and RAS status or
degradation (including failure) that impacts
System reliability (IRO-010-2, Requirement
R1, Part 1.2.).

PRC-001-1.1(ii) (Existing)

R2. Each Generator Operator and
Transmission Operator shall notify reliability
entities of relay or equipment failures as
follows:

PRC-001-1.1(ii), Requirements R2, R2.1., and
R2.2. are proposed for retirement. The
subsequent sections are organized in the
following manner:

e Corrective Action,

Introduction

Requirement PRC-001-1.1(ii), Requirement
R2

The reliability objective of Requirement R2
and its sub-requirements ensure that the
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Comments

R2.1. If a protective relay or equipment
failure reduces system reliability, the
Generator Operator shall notify its
Transmission Operator and Host Balancing
Authority. The Generator Operator shall take
corrective action as soon as possible.

R2.2. If a protective relay or equipment
failure reduces system reliability, the
Transmission Operator shall notify its
Reliability Coordinator and affected
Transmission Operators and Balancing
Authorities. The Transmission Operator shall
take corrective action as soon as possible.

e Time Frame for corrective actions

e Time Frame for notifications,

e Shall notify, and

e Protection System Inputs for
notification

GOP and TOP take corrective action, as soon
as possible, if a protective relay or
equipment failure reduces system reliability.

The subsequent explanation provides detail
on how the TOP/IRO set of Reliability
Standards (e.g., IRO-001-4, IRO-008-2, IRO-
010-2, TOP-001-3, and TOP-003-3) that were
developed since the Order was issued
achieve the reliability objectives of PRC-001-
1.1(ii), Requirement R2 and its sub-
requirements.

Directives

Included in the explanation below is how
these Reliability Standards address the
directives in the Order at P 1441, 1444, 1445
and 1449 (#2 and #3).

Other

The phase “relay or equipment” in PRC-001-
1.1(ii), Requirement R2 is clarified by the use
of the defined NERC Glossary term,
“Protection System” and “RAS.”
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Requirement/Term in Standard Translation to Standard or Other Action Comments
PRC-001-1.1(ii) (Existing) PRC-001-1.1(ii), Requirements R2, R2.1., and | Introduction — Corrective Action
R2. Each Generator Operator and R2.2. are proposed for retirement. The directive at P 1449 (#3) of the Order

Corrective action in Requirements R2, R2.1.

Transmission Operator shall notify reliability i states that: “...transmission operators must
and R2.2. is covered by:

entities of relay or equipment failures as carry out corrective control actions, i.e.,
follows: return a system to a stable state that
respects system requirements...” This
directive is addressed in the TOP/IRO
standards that were developed since the
Order was issued because the BA, RC, and
TOP can issue Operating Instructions®? to
maintain the reliability of its respective area.
The following describes how the TOP/IRO
R2.2. If a protective relay or equipment Reliability Standards achieve the reliability
failure reduces system reliability, the objective with regard to “corrective actions.”
Transmission Operator shall notify its
Reliability Coordinator and affected TOP-001-3 (Approved)

Transmission Operators and Balancing TOP-003-3 (Operations Reliability Data)
R1. Each Transmission Operator shall act to

maintain the reliability of its Transmission

R2.1. If a protective relay or equipment
failure reduces system reliability, the
Generator Operator shall notify its
Transmission Operator and Host Balancing
Authority. The Generator Operator shall take
corrective action as soon as possible.

Corrective Action by the GOP - R2.1.

22 per the Glossary of Terms Used in NERC Reliability Standards (updated December 7, 2015), an Operating Instruction is defined as “[a] command by operating personnel responsible for
the Real-time operation of the interconnected Bulk Electric System to change or preserve the state, status, output, or input of an Element of the Bulk Electric System or Facility of the Bulk
Electric System. (A discussion of general information and of potential options or alternatives to resolve Bulk Electric System operating concerns is not a command and is not considered an
Operating Instruction.)”
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Comments

Authorities. The Transmission Operator shall
take corrective action as soon as possible.

PRC-001-1.1(ii) (Existing)

Operator Area via its own actions or by
issuing Operating Instructions.

R2. Each Balancing Authority shall act to
maintain the reliability of its Balancing
Authority Area via its own actions or by
issuing Operating Instructions.

TOP-003-3 (Approved)

R1. Each Transmission Operator shall
maintain a documented specification for the
data necessary for it to perform its
Operational Planning Analyses, Real-time
monitoring, and Real-time Assessments. The
data specification shall include, but not be
limited to:

1.2. Provisions for notification of current
Protection System and Special Protection
System status or degradation that impacts
System reliability.

Requirement R1 and part 1.2. that was
developed since the Order was issued
addresses corrective action by the GOP
because the TOP will be aware of current
Protection System and SPS status (change in
status is implied) or degradation (including
failure) that impacts System reliability. See
the “shall notify” section(s) below for a full
description of how the TOP receives such
notification.

TOP-001-3 (Transmission Operations)

Furthermore, the TOP will act to maintain
the reliability of its Transmission Operator
Area? (TOP Area) by issuing Operating
Instructions to the GOP under TOP-001-3,
Requirement R1.

TOP-003-3 (Operations Reliability Data)

23 per the Glossary of Terms Used in NERC Reliability Standards (updated December 7, 2015), a Transmission Operator Area is defined as “[t]he collection of Transmission assets over

which the Transmission Operator is responsible for operating.”
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Requirement/Term in Standard Translation to Standard or Other Action Comments
R2. Each Generator Operator and R2. Each Balancing Authority shall maintain | Similarly, TOP-003-3, Requirement R2 and
Transmission Operator shall notify reliability | a documented specification for the data part 2.2. that was developed since the Order
entities of relay or equipment failures as necessary for it to perform its analysis was issued, addresses corrective action by
follows: functions and Real-time monitoring. The the GOP because the BA (i.e., Host BA%*) will
data specification shall include, but not be be aware of current Protection System and

R2.1. If a protective relay or equipment

failure reduces system reliability, the limited to: RAS status (change in status is implied) or

degradation (including failure) that impacts

Generator Operator shall notify its 2.2. Provisions for notification of current R Y e
Transmission Operator and Host Balancing Protection System and Special Protection Syst.em reliability. See the shal! nf)t'fy
Authority. The Generator Operator shall take | System status or degradation that impacts section(s) b‘elow fora fUI'I fiesFrlptlon of hoYv
corrective action as soon as possible. System reliability. the BA reFelvgs such nfatlleatlorT. The BA \.M”
act to maintain the reliability of its Balancing
R2.2. If a protective relay or equipment Authority Area® (BA Area) by issuing
failure reduces system reliability, the Operating Instructions to the GOP under
Transmission Operator shall notify its TOP-001-3, Requirement R2.

Reliability Coordinator and affected

Transmission Operators and Balancing
Authorities. The Transmission Operator shall TOP-003-3 (Operations Reliability Data)
take corrective action as soon as possible.

Corrective Action by the TOP — R2.2.

24 per the Glossary of Terms Used in NERC Reliability Standards (updated December 7, 2015), a Host Balancing Authority is defined as:
1. A Balancing Authority that confirms and implements Interchange Transactions for a Purchasing Selling Entity that operates generation or serves customers directly within the
Balancing Authority’s metered boundaries.
2. The Balancing Authority within whose metered boundaries a jointly owned unit is physically located.
25 per the Glossary of Terms Used in NERC Reliability Standards (updated December 7, 2015), a Balancing Authority Area is defined as “[t]he collection of generation, transmission, and
loads within the metered boundaries of the Balancing Authority. The Balancing Authority maintains load-resource balance within this area.”
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Requirement R1 and part 1.2. that was
developed since the Order was issued
addresses corrective action by the TOP

PRC-001-1.1(ii) (Existing) because the TOP will be aware of current
R2. Each Generator Operator and Protection System and RAS status (change in
Transmission Operator shall notify reliability status is implied) or degradation (including

failure) that impacts System reliability. See
the “shall notify” section(s) below for a full
description of how the TOP receives such

entities of relay or equipment failures as
follows:

R2.1. If a protective relay or equipment

. . notification.
failure reduces system reliability, the o ‘
Generator Operator shall notify its TOP-001-3 (Transmission Operations)
Transmission Operator and Host Balancing The TOP will act to maintain the reliability of
Authority. The Generator Operator shall take its TOP Area by issuing Operating
corrective action as soon as possible. Instructions under TOP-001-3, Requirement
R2.2. If a protective relay or equipment R2.
failure reduces system reliability, the TOP-003-3 (Operations Reliability Data)

Transmission Operator shall notify its
Reliability Coordinator and affected
Transmission Operators and Balancing
Authorities. The Transmission Operator shall
take corrective action as soon as possible.

Similarly, TOP-003-3, Requirement R2 and
part 2.2. that was developed since the Order
was issued addresses corrective action by
the BA because the BA will be aware of
current Protection System and RAS status
(change in status is implied) or degradation
(including failure) that impacts System
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PRC-001-1.1(ii) (Existing)

R2. Each Generator Operator and
Transmission Operator shall notify reliability
entities of relay or equipment failures as
follows:

R2.1. If a protective relay or equipment
failure reduces system reliability, the
Generator Operator shall notify its
Transmission Operator and Host Balancing
Authority. The Generator Operator shall take
corrective action as soon as possible.

R2.2. If a protective relay or equipment
failure reduces system reliability, the
Transmission Operator shall notify its
Reliability Coordinator and affected
Transmission Operators and Balancing
Authorities. The Transmission Operator shall
take corrective action as soon as possible.

IRO-010-2 (Approved)

R1. The Reliability Coordinator shall
maintain a documented specification for the
data necessary for it to perform its
Operational Planning Analyses, Real-time
monitoring, and Real-time Assessments. The
data specification shall include but not be
limited to:

1.2. Provisions for notification of current
Protection System and Special Protection
System status or degradation that impacts
System reliability.

IRO-001-4 (Approved)

R1. Each Reliability Coordinator shall act to
address the reliability of its Reliability
Coordinator Area via direct actions or by
issuing Operating Instructions.”

reliability. See the “shall notify” section(s)
below for a full description of how the TOP
receives such notification. The BA will act to
maintain the reliability of its BA Area by
issuing Operating Instructions under TOP-
001-3, Requirement R2.

IRO-010-2 (Reliability Coordinator Data
Specification and Collection)

Requirement R1 and part 1.2. that was
developed since the Order was issued
addresses corrective action by the RC
because the RC will be aware of current
Protection System and RAS status (change in
status is implied) or degradation (including
failure) that impacts System reliability. See
the “shall notify” section(s) below for a full
description of how the RC receives such
notification.

IRO-001-4 (Reliability Coordination -
Responsibilities and Authorities)

Under Requirement R1, the RC will act to
address the reliability of its Reliability

Mapping Document (PER-006-1 and Definitions of OPA and RTA)
Project 2007-06.2 Phase 2 of System Protection Coordination

30 of 56




Standard:

Requirement/Term in Standard
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Translation to Standard or Other Action

Comments

Coordinator Area?® (RC Area) by issuing
Operating Instructions.

PRC-001-1.1(ii) (Existing)

R2. Each Generator Operator and
Transmission Operator shall notify reliability
entities of relay or equipment failures as
follows:

R2.1. If a protective relay or equipment
failure reduces system reliability, the
Generator Operator shall notify its
Transmission Operator and Host Balancing
Authority. The Generator Operator shall take
corrective action as soon as possible.

R2.2. If a protective relay or equipment
failure reduces system reliability, the
Transmission Operator shall notify its
Reliability Coordinator and affected
Transmission Operators and Balancing

PRC-001-1.1(ii), Requirements R2, R2.1, and
R2.2. are proposed for retirement. The time
frame for corrective action in Requirements
R2, R2.1. and R2.2. is covered by:

Introduction — Time frame for corrective
actions

The directive at P 1441 directs the ERO to
clarify the term “corrective action”
consistent with the discussion in the Order
when it modifies PRC-001-1 in the Reliability
Standards development process. The
reasoning for addressing a time frame for
corrective actions is amplified in P 1443 of
the Order, which states that: “As explained
above [in the previous paragraphs of the
Order], the requirement for system
operators to take corrective control action
when protective relay or equipment failure
reduces system reliability should be treated
the same as the requirement for returning a
system to a secure and reliable state after an

26 per the Glossary of Terms Used in NERC Reliability Standards (updated December 7, 2015), a Balancing Authority Area is defined as “[t]he collection of generation, transmission, and

loads within the boundaries of the Reliability Coordinator. Its boundary coincides with one or more Balancing Authority Areas.”
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Requirement/Term in Standard

Translation to Standard or Other Action

Comments

Authorities. The Transmission Operator shall
take corrective action as soon as possible.

R2. Each Generator Operator and
Transmission Operator shall notify reliability
entities of relay or equipment failures as
follows:

R2.1. If a protective relay or equipment
failure reduces system reliability, the
Generator Operator shall notify its

Interconnection Reliability Operating Limit
(IROL) violation, i.e., as soon as possible, but
no longer than 30 minutes after a violation.
A longer time limit would place an entity in
violation of relevant IROL or TOP Reliability
Standards.”?’

At P 1444 of the Order, FERC directed NERC
to consider the comments of the California
PUC regarding the term “as soon as
possible” as applicable to the maximum time
frame for corrective action through the
Standards development process.

At P 1445 of the Order, FERC directed NERC,
through the Reliability Standards
development process, to determine the
appropriate amount of time after the
detection of relay failures, in which relevant
transmission operators must be informed of
such failures.

27 per the Glossary of Terms Used in NERC Reliability Standards (updated December 7, 2015), an Interconnection Reliability Operating Limit is defined as “[a] System Operating Limit that, if
violated, could lead to instability, uncontrolled separation, or Cascading outages that adversely impact the reliability of the Bulk Electric System.”
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Requirement/Term in Standard Translation to Standard or Other Action Comments
Transmission Operator and Host Balancing The Order at P 1449 (#3) directs NERC to
Authority. The Generator Operator shall take clarify that, after being informed of failures
corrective action as soon as possible. in relays or protection system elements that

threaten reliability of the Bulk-Power
System, transmission operators must carry
out corrective control actions, i.e., return a
system to a stable state that respects system
requirements as soon as possible and no
longer than 30 minutes after they receive
notice of the failure.

PRC-001-1.1(ii), R2.1. & R2.2. (time frame
for corrective actions)

R2.2. If a protective relay or equipment
failure reduces system reliability, the
Transmission Operator shall notify its
Reliability Coordinator and affected
Transmission Operators and Balancing
Authorities. The Transmission Operator shall
take corrective action as soon as possible.

For the reasons explained below, a less than
one-hour time frame criteria for corrective
action will achieve the reliability objective
directed in the Order at P 1441, 1444, 1445,

TOP-001-3 (Approved) and 1449 (#2 and #3).

R1. Each Transmission Operator shall act to | TOP-001-3 (Transmission Operations)
maintain the reliability of its Transmission
Operator Area via its own actions or by
issuing Operating Instructions.
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Requirement/Term in Standard Translation to Standard or Other Action Comments
R13. Each Transmission Operator shall Requirement R13 requires the TOP to ensure
ensure that a Real-time Assessment is that a Real-time Assessment?® (“RTA”) is
performed at least once every 30 minutes. performed at least once every 30 minutes

and initiate its Operating Plan?® to mitigate a

R14. Each Transmission Operator shall ) e
System Operating Limit3° (SOL) exceedance

R2. Each Generator Operator and initiate its Operating Plan to mitigateaSOL | >Y>™ . o
Transmission Operator shall notify reliability | exceedance identified as part of its Real- |den'F|f|e.d as part Of its Real-time

entities of relay or equipment failures as time monitoring or Real-time Assessment. monitoring or RTA in TOP-001-3,

follows: Requirement R14. The RTA requires inputs

to include current Protection System and

R2.1.1f a protective relay or equipment RAS status (change in status is implied) or

failure reduces system reliability, the

28 per the Glossary of Terms Used in NERC Reliability Standards (updated December 7, 2015), a Real-time Assessment is defined as “[a]n evaluation of system conditions using Real-time
data to assess existing (pre-Contingency) and potential (post Contingency) operating conditions. The assessment shall reflect applicable inputs including, but not limited to: load,
generation output levels, known Protection System and Special Protection System status or degradation, Transmission outages, generator outages, Interchange, Facility Ratings, and
identified phase angle and equipment limitations. (Real-time Assessment may be provided through internal systems or through third-party services.)”
2% per the Glossary of Terms Used in NERC Reliability Standards (updated December 7, 2015), an Operating Plan is defined as “[a] document that identifies a group of activities that may be
used to achieve some goal. An Operating Plan may contain Operating Procedures and Operating Processes. A company-specific system restoration plan that includes an Operating
Procedure for black-starting units, Operating Processes for communicating restoration progress with other entities, etc., is an example of an Operating Plan.”
30 per the Glossary of Terms Used in NERC Reliability Standards (updated December 7, 2015), a System Operating Limit is defined as “The value (such as MW, MVar, Amperes, Frequency or
Volts) that satisfies the most limiting of the prescribed operating criteria for a specified system configuration to ensure operation within acceptable reliability criteria. System Operating
Limits are based upon certain operating criteria. These include, but are not limited to:

e  Facility Ratings (Applicable pre- and post-Contingency equipment or facility ratings)

e  Transient Stability Ratings (Applicable pre- and post-Contingency Stability Limits)

e  Voltage Stability Ratings (Applicable pre- and post-Contingency Voltage Stability)

e  System Voltage Limits (Applicable pre- and post-Contingency Voltage Limits)”
31 per the Glossary of Terms Used in NERC Reliability Standards (updated December 7, 2015), Real-time is defined as “[p]resent time as opposed to future time. (From Interconnection
Reliability Operating Limits standard.)”
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Requirement/Term in Standard

Translation to Standard or Other Action

Comments

Generator Operator shall notify its
Transmission Operator and Host Balancing
Authority. The Generator Operator shall take
corrective action as soon as possible.

R2.2. If a protective relay or equipment
failure reduces system reliability, the
Transmission Operator shall notify its
Reliability Coordinator and affected
Transmission Operators and Balancing
Authorities. The Transmission Operator shall
take corrective action as soon as possible.

IRO-008-2 (Approved)

R4. Each Reliability Coordinator shall ensure
that a Real-time Assessment is performed at
least once every 30 minutes.

degradation (including failure) from a BA,
GOP, and/or TOP. Under TOP-003-3
notification of these inputs must occur
within a 30 minute time frame; otherwise, a
valid RTA cannot be performed once every
30 minutes.

Given the periodicity for obtaining the data
and performing the RTA, the exposure (i.e.,
time frame) for taking corrective action “as
soon as possible” is expected to be less than
one hour. The TOP may issue Operating
Instructions to maintain reliability upon the
notification of Protection System or RAS
status (change in status is implied) or
degradation (including failure) because the
exposure is not expected to exceed one
hour. The TOP must act under TOP-001-3,
Requirement R1 to maintain the reliability of
its TOP Area via its own actions or by issuing
Operating Instructions.

IRO-008-2 (Reliability Coordinator
Operational Analyses and Real-time
Assessments), Requirement R4 requires the
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Requirement/Term in Standard Translation to Standard or Other Action Comments

RC to ensure that an RTA is performed at
least once every 30 minutes. The RTA

TOP-003-3 (Approved
(App ) requires inputs to include current Protection

R1. Each Transmission Operator shall System and RAS status (change in status is
maintain a documented specification for the | implied) or degradation (including failure)
data necessary for it to perform its from a BA, GOP, and/or TOP.

Operational Planning Analyses, Real-time

monitoring, and Real-time Assessments. The TOP-003-3 (Operations Reliability Data)

data specification shall include, but not be IRO-010-2 (Reliability Coordinator Data
limited to: Specification and Collection)

1.2. Provisions for notification of current Under TOP-003-3 (TOP and BA) and IRO-010-
Protection System and Special Protection 2 (RC) notification of these inputs must
System status or degradation that impacts occur within a 30 minute time frame;
System reliability. otherwise, a valid RTA cannot be performed

R2. Each Balancing Authority shall maintain once every 30 minutes.

a documented specification for the data Given the periodicity for obtaining the data
necessary for it to perform its analysis and performing the RTA, the exposure (i.e.,
functions and Real-time monitoring. The time frame) for taking corrective action as
data specification shall include, but not be soon as possible is expected to be less than
limited to: one hour. The RC may issue Operating

Instructions to maintain reliability upon the
notification of Protection System or RAS
status (change in status is implied) or
degradation (including failure) because the

2.2. Provisions for notification of current
Protection System and Special Protection
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System status or degradation that impacts
System reliability.

IRO-010-2 (Approved)

R1. The Reliability Coordinator shall
maintain a documented specification for the
data necessary for it to perform its
Operational Planning Analyses, Real-time
monitoring, and Real-time Assessments.

1.2. Provisions for notification of current
Protection System and Special Protection
System status or degradation that impacts
System reliability.

IRO-001-4 (Approved)

R1. Each Reliability Coordinator shall act to
address the reliability of its Reliability
Coordinator Area via direct actions or by
issuing Operating Instructions.

exposure is not expected to exceed one
hour.

IRO-001-4 (Reliability Coordination -
Responsibilities and Authorities)

The RC must act under IRO-001-4,
Requirement R1 to maintain the reliability of
its RC Area via its own actions or by issuing
Operating Instructions.
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Translation to Standard or Other Action

Comments

PRC-001-1.1(ii) (Existing)

R2. Each Generator Operator and
Transmission Operator shall notify reliability
entities of relay or equipment failures as
follows:

R2.1. If a protective relay or equipment
failure reduces system reliability, the
Generator Operator shall notify its
Transmission Operator and Host Balancing
Authority. The Generator Operator shall take
corrective action as soon as possible.

R2.2. If a protective relay or equipment
failure reduces system reliability, the
Transmission Operator shall notify its
Reliability Coordinator and affected
Transmission Operators and Balancing
Authorities. The Transmission Operator shall
take corrective action as soon as possible.

PRC-001-1.1(ii), Requirements R2, R2.1., and
R2.2 are proposed for retirement. The time
frame for notification in Requirements R2,
R2.1. and R2.2. is covered by:

IRO-008-2 (Approved)

R4. Each Reliability Coordinator shall ensure
that a Real-time Assessment is performed at
least once every 30 minutes.

TOP-001-3 (Approved)

Introduction — Time frame for notifications
and shall notify

The directive at P 1444 of the Order directed
NERC to consider the comments of
FirstEnergy about the time frame between
actual failure and its discovery (i.e.,
notification) in relation to the maximum
time frame for corrective action through the
Standards development process. The Order
at P 1445 and 1449 (#2) directed NERC to
determine an appropriate amount of time
after the detection of relay failures and the
time in which relevant generation and
transmission operators must be informed of
such failure.

PRC-001-1.1(ii), R2.1. & R2.2. (time frame
for notifications)

TOP-001-3 (Transmission Operations)

For the reasons explained below concerning
notification, it is inferred that the timeframe
for notification must occur on at least a 30
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PRC-001-1.1(ii) (Existing)

R2. Each Generator Operator and
Transmission Operator shall notify reliability
entities of relay or equipment failures as
follows:

R13. Each Transmission Operator shall
ensure that a Real-time Assessment is
performed at least once every 30 minutes.

R14. Each Transmission Operator shall
initiate its Operating Plan to mitigate a SOL
exceedance identified as part of its Real-
time monitoring or Real-time Assessment.

TOP-003-3 (Approved)

R1. Each Transmission Operator shall
maintain a documented specification for the
data necessary for it to perform its
Operational Planning Analyses, Real-time
monitoring, and Real-time Assessments. The
data specification shall include, but not be
limited to:

1.2. Provisions for notification of current
Protection System and Special Protection
System status or degradation that impacts
System reliability.

R2. Each Balancing Authority shall maintain
a documented specification for the data
necessary for it to perform its analysis

minute interval because the RTA performed
by the RC (IRO-008-2) and TOP (TOP-001-3)
once every 30 minutes requires the data to
be available on at least a 30 minute basis
such that the exposure is less than one hour.

TOP-003-3 (Operations Reliability Data)

Notification in PRC-001-1.1(ii), Requirement
R2.1. and R2.2. is addressed by TOP-003-3,
Requirement R1, part 1.2. for TOP and
Requirement R2, part 2.2. for BA that were
developed since the Order was issued.
Requirements R1 and R2 mandate that the
TOP and BA have provisions (i.e., inputs) for
notification of Protection System and RAS
status (change in status is implied) or
degradation (including failures) that impacts
System reliability.

PRC-001-1.1(ii), R2.1. (shall notify)

Based on the conclusions above (i.e., “time
frame for corrective actions”), notifications
of the inputs of Protection Systems and RAS
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Translation to Standard or Other Action

Comments

R2.1. If a protective relay or equipment
failure reduces system reliability, the
Generator Operator shall notify its
Transmission Operator and Host Balancing
Authority. The Generator Operator shall take
corrective action as soon as possible.

R2.2. If a protective relay or equipment
failure reduces system reliability, the
Transmission Operator shall notify its
Reliability Coordinator and affected
Transmission Operators and Balancing
Authorities. The Transmission Operator shall
take corrective action as soon as possible.

PRC-001-1.1(ii) (Existing)

functions and Real-time monitoring. The
data specification shall include, but not be
limited to:

2.2. Provisions for notification of current
Protection System and Special Protection
System status or degradation that impacts
System reliability.

R3. Each Transmission Operator shall
distribute its data specification to entities
that have data required by the Transmission
Operator’s Operational Planning Analyses,
Real-time monitoring, and Real-time
Assessment.

R4. Each Balancing Authority shall distribute
its data specification to entities that have
data required by the Balancing Authority’s
analysis functions and Real-time monitoring.

by the GOP must be provided on at least a
30-minute basis. The TOP/IRO set of
standards that were developed since the
Order was issued achieve the reliability
objective of ensuring that the BA (i.e., Host
BA) and TOP are notified of protective relay
and equipment failures.

TOP-003-3 (Operations Reliability Data)

TOP-003-3, Requirement R1 mandates the
TOP have a documented specification for the
data necessary for the TOP to perform an
Operational Planning Analysis (“OPA”),3?
Real-time monitoring, and RTA. Both the
OPA and RTA, by definition, require an
evaluation that reflects inputs from known
Protection System and RAS status (change in
status is implied) or degradation (including
failure). TOP-003-3, Requirement R3
mandates the TOP distribute its documented

32 per the Glossary of Terms Used in NERC Reliability Standards (updated December 7, 2015), an Operational Planning Analysis is defined as “[a]n evaluation of projected system conditions
to assess anticipated (pre-Contingency) and potential (post-Contingency) conditions for next-day operations. The evaluation shall reflect applicable inputs including, but not limited to,
load forecasts; generation output levels; Interchange; known Protection System and Special Protection System status or degradation; Transmission outages; generator outages; Facility
Ratings; and identified phase angle and equipment limitations. (Operational Planning Analysis may be provided through internal systems or through third-party services.)”
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R2. Each Generator Operator and
Transmission Operator shall notify reliability
entities of relay or equipment failures as
follows:

R2.1. If a protective relay or equipment
failure reduces system reliability, the
Generator Operator shall notify its
Transmission Operator and Host Balancing
Authority. The Generator Operator shall take
corrective action as soon as possible.

R2.2. If a protective relay or equipment
failure reduces system reliability, the
Transmission Operator shall notify its
Reliability Coordinator and affected
Transmission Operators and Balancing
Authorities. The Transmission Operator shall
take corrective action as soon as possible.

R5. Each Transmission Operator, Balancing
Authority, Generator Owner, Generator
Operator, Load-Serving Entity, Transmission
Owner, and Distribution Provider receiving a
data specification in Requirement R3 or R4
shall satisfy the obligations of the
documented specifications using:

5.1. A mutually agreeable format

5.2. A mutually agreeable process for
resolving data conflicts

5.3. A mutually agreeable security protocol.

TOP-003-3 (Approved) (included again for
reference)

R1. Each Transmission Operator shall
maintain a documented specification for the
data necessary for it to perform its
Operational Planning Analyses, Real-time
monitoring, and Real-time Assessments. The

specification to those entities that have the
required data, which includes the GOP.

TOP-003-3, Requirement R2 mandates the
BA have a documented specification for the
data necessary for the BA to perform its
analysis functions and Real-time monitoring
that include inputs from Protection System
and RAS status (change in status is implied)
or degradation that are necessary to
maintain generation-Load-Interchange
balance. TOP-003-3, Requirement R4
mandates the BA to distribute its
documented specification to those entities
that have the required data, which includes
the GOP.

TOP-003-3, Requirement R5 builds upon the
previous Requirements R1, R2, R3, and R4
described above. Requirement R5 mandates
that any GOP that receives a data
specification (pursuant to Requirement R3
or R4) satisfy the obligations of the
documented specifications using: a mutually
agreeable format, a mutually agreeable
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data specification shall include, but not be
limited to:

1.2. Provisions for notification of current
Protection System and Special Protection
System status or degradation that impacts
System reliability.

R2. Each Balancing Authority shall maintain
a documented specification for the data
necessary for it to perform its analysis
functions and Real-time monitoring. The
data specification shall include, but not be
limited to:

2.2. Provisions for notification of current
Protection System and Special Protection
System status or degradation that impacts
System reliability.

R3. Each Transmission Operator shall
distribute its data specification to entities
that have data required by the Transmission
Operator’s Operational Planning Analyses,
Real-time monitoring, and Real-time
Assessment.

process for resolving data conflicts, and a
mutually agreeable security protocol.

Therefore, the reliability objective of PRC-
001-1.1(ii) Requirement R2, R2.1 that
mandates the GOP notify its TOP and Host
BA of protective relay and equipment
failures is addressed by the documented
specification for the data required in TOP-
003-3, Requirement R1, part 1.2. for TOP
and Requirement R2, part 2.2. for the BA.
The documented data specifications is
required to be distributed by the TOP and
BA and mandates the GOP, per TOP-003-3
Requirement R5, provide current Protection
System and RAS status (change in status is
implied) or degradation that impacts System
reliability.

PRC-001-1.1(ii), R2.2. (shall notify)

Based on the conclusions above (i.e., “time
frame for corrective actions), notifications of
the inputs of Protection Systems and RAS by
the TOP must be provided on at least a 30-
minute basis. The TOP/IRO set of standards
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TOP-003-3 (Approved) (included again for
reference)

R1. Each Transmission Operator shall
maintain a documented specification for the
data necessary for it to perform its
Operational Planning Analyses, Real-time
monitoring, and Real-time Assessments. The
data specification shall include, but not be
limited to:

1.2. Provisions for notification of current
Protection System and Special Protection

that were developed since the Order was
issued achieve the reliability objective of
ensuring that the RC and the BA and TOP
(i.e., the affected BA and TOP) are notified of
protective relay and equipment failures.

TOP-003-3 (Operations Reliability Data)

TOP-003-3, Requirement R1, mandates the
TOP have a documented specification for the
data necessary for the TOP to perform an
OPA, Real-time monitoring, and RTA. Both
the OPA and RTA, by definition, require an
evaluation to reflect inputs from known
Protection System and RAS status (change in
status is implied) or degradation (including
failure). TOP-003-3, Requirement R3
mandates the TOP distribute its documented
specification to those entities that have the
required data, which includes the BA, RC,
and TOP.

TOP-003-3, Requirement R2 mandates the
BA have a documented specification for the
data necessary for the BA to perform its
analysis functions and Real-time monitoring,
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System status or degradation that impacts
System reliability.

R2. Each Balancing Authority shall maintain
a documented specification for the data
necessary for it to perform its analysis
functions and Real-time monitoring. The
data specification shall include, but not be
limited to:

2.2. Provisions for notification of current
Protection System and Special Protection
System status or degradation that impacts
System reliability.

R3. Each Transmission Operator shall
distribute its data specification to entities
that have data required by the Transmission
Operator’s Operational Planning Analyses,
Real-time monitoring, and Real-time
Assessment.

which would include inputs from Protection
System and RAS status (change in status is
implied) or degradation that are necessary
to maintain generation-Load-Interchange
balance. TOP-003-3, Requirement R4
mandates the BA distribute its documented
specification to those entities that have the
required data, which includes the BA, RC,
and TOP.

TOP-003-3, Requirement R5 builds upon the
previous Requirements R1, R2, R3, and R4
described above. Requirement R5 mandates
that any TOP that receives a data
specification (pursuant to Requirement R3
or R4) satisfy the obligations of the
documented specifications using: a mutually
agreeable format, a mutually agreeable
process for resolving data conflicts, and a
mutually agreeable security protocol.

Common to both the GOP and TOP

IRO-010-2 (Reliability Coordinator Data
Specification and Collection)
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IRO-010-2 (Approved)

R1. The Reliability Coordinator shall
maintain a documented specification for the
data necessary for it to perform its
Operational Planning Analyses, Real-time
monitoring, and Real-time Assessments.

1.2. Provisions for notification of current
Protection System and Special Protection
System status or degradation that impacts
System reliability.

Requirement R1, mandates the RC have a
documented specification for the data
necessary for the RC to perform an OPA,
Real-time monitoring, and RTA. Both the
OPA and RTA, by definition, require an
evaluation to reflect inputs from known
Protection System and RAS status (change in
status is implied) or degradation (including
failure). IRO-010-2, Requirement R2
mandates the RC distribute its documented
specification to those entities that have the
required data, which includes the BA, RC,
and TOP.

IRO-010-2, Requirement R3 builds upon the
previous Requirements R1 and R2 described
above. Requirement R3 mandates that a
TOP that receives a data specification
(pursuant to Requirement R2) satisfy the
obligations of the documented specifications
using: a mutually agreeable format, a
mutually agreeable process for resolving
data conflicts, and a mutually agreeable
security protocol.
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Requirement/Term in Standard Translation to Standard or Other Action Comments

Therefore, the reliability objective of PRC-
001-1.1(ii) Requirement R2, R2.2. mandates
the TOP to notify its RC and affected BA and
TOP of protective relay and equipment
failures is addressed by the documented
specification for the data required in TOP-
003-3, Requirement R1, part 1.2. for the TOP
and Requirement R2, part 2.2. for the BA,
and IRO-010-2, Requirement R1 for the RC.
The documented data specifications is
required to be distributed by the TOP and
will require the RC per IRO-010-2,
Requirement R3 and the BA and TOP per
TOP-003-3, Requirement R5 to provide
current Protection System and RAS status
(change in status is implied) or degradation
that impacts System reliability.

PRC-001-1.1(ii) (Existing) PRC-027-1 (NERC Board approved) N/A
R3. A Generator Operator or Transmission The mapping of PRC-001-1.1(ii),

Operator shall coordinate new protective Requirements R3, R3.1 and R3.2 are

systems and changes as follows. addressed in a different project. See Project

2007-06 System Protection Coordination
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Requirement/Term in Standard Translation to Standard or Other Action Comments

R3.1. Each Generator Operator shall (i.e., Phase 1) concerning proposed
coordinate all new protective systems and Reliability Standard PRC-027-1.

all protective system changes with its
Transmission Operator and Host Balancing
Authority.

e Requirement R3.1 is not applicable to the
individual generating units of dispersed
power producing resources identified
through Inclusion 14 of the Bulk Electric
System definition.

R3.2. Each Transmission Operator shall
coordinate all new protective systems and
all protective system changes with
neighboring Transmission Operators and
Balancing Authorities.

PRC-001-1.1(ii) (Existing) PRC-027-1 (NERC Board approved) N/A
R4. Each Transmission Operator shall The mapping of PRC-001-1.1(ii),

coordinate Protection Systems on major Requirement R4 is addressed in a different
transmission lines and interconnections with | project. See Project 2007-06 System

neighboring Generator Operators, Protection Coordination (i.e., Phase 1)
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Requirement/Term in Standard

PRC-001-1.1(ii) — System Protection Coordination

Translation to Standard or Other Action

Comments

Transmission Operators, and Balancing
Authorities.

concerning proposed Reliability Standard
PRC-027-1.

PRC-001-1.1(ii) (Existing)

R5. A Generator Operator or Transmission
Operator shall coordinate changes in
generation, transmission, load or operating
conditions that could require changes in the
Protection Systems of others:

R5.1. Each Generator Operator shall notify
its Transmission Operator in advance of
changes in generation or operating
conditions that could require changes in the
Transmission Operator’s Protection Systems.

R5.2. Each Transmission Operator shall
notify neighboring Transmission Operators
in advance of changes in generation,
transmission, load, or operating conditions
that could require changes in the other
Transmission Operators’ Protection Systems.

PRC-001-1.1(ii), Requirements R5, R5.1, and
R5.2 are proposed for retirement. The
notification in advance in Requirements R5,
R5.1 and R5.2 is covered by:

Introduction — Shall notify in advance

For the reasons explained under the “shall
notify” sections above, the TOP will receive
notifications of known current Protection
Systems and RAS status (change in status is
implied) or degradation (including failure)
from the GOP and TOP under TOP-003-3
that was developed since the Order was
issued. Advance notification to the TOP will
occur through IRO-008-2, IRO-017-1 (Outage
Coordination), and TOP-002-4 (Operations
Planning) that were developed since the
Order was issued, and through the existing
TPL-001-4 (Transmission System Planning
Performance Requirements).

PRC-001-1.1(ii), R5.1 and R5.2 (shall notify
in advance)
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Requirement/Term in Standard

PRC-001-1.1(ii) — System Protection Coordination

Translation to Standard or Other Action

Comments

PRC-001-1.1(ii) (Existing)

R5. A Generator Operator or Transmission
Operator shall coordinate changes in
generation, transmission, load or operating

TPL-001-4 (Existing)

R4. For planning events shown in Table 1,
when the analysis indicates an inability of
the System to meet the performance
requirements in Table 1, the Planning
Assessment shall include Corrective Action
Plan(s) addressing how the performance
requirements will be met. Revisions to the
Corrective Action Plan(s) are allowed in
subsequent Planning Assessments but the
planned System shall continue to meet the
performance requirements in Table 1.
Corrective Action Plan(s) do not need to be
developed solely to meet the performance
requirements for a single sensitivity case

The following explains how the reliability
objective of the GOP and TOP coordinating
changes in generation, transmission, load or
operating conditions that could require
changes in the Protection Systems of other
TOPs is met.

TPL-001-4 (Transmission System Planning
Performance Requirements)

Requirement R4 (Requirement R2 is inferred
by reference) focuses on the Planning
Assessment>3 performed by either the PC or
the TP with aspects of Protection Systems
and RAS. Additionally, the projected
Contingency conditions that are evaluated
under TPL-001-4 by the PC and TP are
considered by the TOP in performing an
OPA.

33 per the Glossary of Terms Used in NERC Reliability Standards (updated December 7, 2015), a Planning Assessment is defined as a “[d]ocumented evaluation of future Transmission
System performance and Corrective Action Plans to remedy identified deficiencies.”
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Requirement/Term in Standard

Translation to Standard or Other Action

Comments

conditions that could require changes in the
Protection Systems of others:

R5.1. Each Generator Operator shall notify
its Transmission Operator in advance of
changes in generation or operating
conditions that could require changes in the
Transmission Operator’s Protection Systems.

R5.2. Each Transmission Operator shall
notify neighboring Transmission Operators
in advance of changes in generation,
transmission, load, or operating conditions
that could require changes in the other
Transmission Operators’ Protection Systems.

analyzed in accordance with Requirements
R2, Parts 2.1.4. and 2.4.3. The Corrective
Action Plan(s) shall:

IRO-002-4 (Approved)

R3. Each Reliability Coordinator shall
monitor Facilities, the status of Special
Protection Systems, and non-BES facilities
identified as necessary by the Reliability
Coordinator, within its Reliability
Coordinator Area and neighboring Reliability
Coordinator Areas to identify any System
Operating Limit exceedances and to
determine any Interconnection Reliability
Operating Limit exceedances within its
Reliability Coordinator Area.

TOP-002-4 (Approved)

R1. Each Reliability Coordinator shall have
data exchange capabilities with its Balancing
Authorities and Transmission Operators, and
with other entities it deems necessary, for it
to perform its Operational Planning

IRO-002-4 (Reliability Coordination —
Monitoring and Analysis)

Requirement R3 supports the inclusion of
the Reliability Coordinator. This function also
has a responsibility to have knowledge (i.e.
be familiar with the purpose and limitations)
of Protection Systems and RAS since it is
monitoring Facilities, the status of RAS, and
non-BES facilities.

TOP-002-4 (Operations Planning)

The approved TOP-002-4, Requirement R1
that was developed since the Order was
issued requires the TOP to have an OPA that
will allow the TOP to assess whether its
planned operations for the next day (i.e., “in
advance”) within its TOP Area will exceed
any of its SOLs. The OPA requires inputs to
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Requirement/Term in Standard

Translation to Standard or Other Action

Comments

PRC-001-1.1(ii) (Existing)

R5. A Generator Operator or Transmission
Operator shall coordinate changes in
generation, transmission, load or operating
conditions that could require changes in the
Protection Systems of others:

R5.1. Each Generator Operator shall notify
its Transmission Operator in advance of
changes in generation or operating
conditions that could require changes in the

Transmission Operator’s Protection Systems.

Analyses, Real-time monitoring, and Real-
time Assessments.

TOP-003-3 (Approved)

R1. Each Transmission Operator shall
maintain a documented specification for the
data necessary for it to perform its
Operational Planning Analyses, Real-time
monitoring, and Real-time Assessments. The
data specification shall include, but not be
limited to:

1.2. Provisions for notification of current
Protection System and Special Protection
System status or degradation that impacts
System reliability.

assess anticipated (pre-Contingency34) and
potential (post-Contingency) conditions for
next-day operations. The TOP when
performing its next-day planning through an
OPA, will receive the necessary data “in
advance” under TOP-003-3 and evaluate the
projected system conditions to assess
anticipated (pre-Contingency) and potential
(post-Contingency) conditions for when
generation, transmission, load, or operating
conditions that could require changes in the
other Transmission Operator’s Protection
Systems.

By definition, an OPA evaluation shall reflect
applicable inputs including Protection
System and RAS status (change in status is
implied) or degradation, but is not limited
to:

. load forecasts,

34 per the Glossary of Terms Used in NERC Reliability Standards (updated December 7, 2015), a Contingency is defined as “[t]he unexpected failure or outage of a system component, such
as a generator, transmission line, circuit breaker, switch or other electrical element.”
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Requirement/Term in Standard

Translation to Standard or Other Action

R5.2. Each Transmission Operator shall
notify neighboring Transmission Operators
in advance of changes in generation,
transmission, load, or operating conditions
that could require changes in the other
Transmission Operators’ Protection Systems.

IRO-008-2 (Approved)

R1. Each Reliability Coordinator shall
perform an Operational Planning Analysis
that will allow it to assess whether the
planned operations for the next-day will
exceed System Operating Limits (SOLs) and
Interconnection Operating Reliability Limits
(IROLs) within its Wide Area.

R2. Each Reliability Coordinator shall have a
coordinated Operating Plan(s) for next-day
operations to address potential System

Comments
. generation output levels,
. Interchange,
J known Protection System and RAS

status or degradation,

o Transmission outages,

o generator outages,

J Facility Ratings, and

J identified phase angle and

equipment limitations.

IRO-008-2 (Reliability Coordinator
Operational Analyses and Real-time
Assessments)

IRO-008-2, Requirement R2 requires each RC
to have coordinated Operating Plan(s) for
next-day operations to address potential
SOL and IROL exceedances. These
exceedances are identified as a result of an
OPA being performed in IRO-008-2,
Requirement R1 while considering the
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Requirement/Term in Standard

PRC-001-1.1(ii) — System Protection Coordination

Translation to Standard or Other Action

Comments

Operating Limit (SOL) and Interconnection
Reliability Operating Limit (IROL)
exceedances identified as a result of its
Operational Planning Analysis as performed
in Requirement R1 while considering the
Operating Plans for the next-day provided by
its Transmission Operators and Balancing
Authorities.

IRO-017-1 (Approved)

R3. Each Planning Coordinator and
Transmission Planner shall provide its
Planning Assessment to impacted Reliability
Coordinators.

R4. Each Planning Coordinator and
Transmission Planner shall jointly develop
solutions with its respective Reliability
Coordinator(s) for identified issues or

Operating Plans for the next-day provided by
each BA and TOP.

Collectively, performing the OPA under TOP-
002-4 using the necessary inputs from
known Protection System and RAS status
(change in status is implied) or degradation
(including failure), the Planning Assessment
conducted under TPL-001-4, the jointly
developed solutions under IRO-017-2,
communication from the RC to the TOP
under IRO-005-4, and the coordinated
Operating Plan(s) under IRO-008-2 achieve
the reliability objective of both PRC-001-
1.1(ii), Requirements R5.1 and R5.2 for
“when changes in generation, transmission,
load, or operating conditions could require
changes in the other Transmission
Operator’s Protection Systems.”

IRO-017-1 (Outage Coordination)

IRO-017-1, Requirement R3 requires each PC
and TP to provide its Planning Assessment to
an impacted RC. IRO-017-1, Requirement R4
requires each PC and TP to jointly develop
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Requirement/Term in Standard

PRC-001-1.1(ii) — System Protection Coordination

Translation to Standard or Other Action

Comments

conflicts with planned outages in its Planning
Assessment for the Near-Term Transmission
Planning Horizon.

solutions with each respective RC for
identified issues or conflicts with planned
outages in its Planning Assessment for the
Near-Term Transmission Planning Horizon.3°

PRC-001-1.1(ii) (Existing)

R6. Each Transmission Operator and
Balancing Authority shall monitor the status
of each Remedial Action Scheme in their
area, and shall notify affected Transmission
Operators and Balancing Authorities of each
change in status.

Requirement R6 is being proposed for
retirement. The monitoring and notification
in Requirement R6 is covered by:

IRO-002-4 (Approved)

R3. Each Reliability Coordinator shall
monitor Facilities, the status of Special
Protection Systems, and non-BES facilities
identified as necessary by the Reliability
Coordinator, within its Reliability
Coordinator Area and neighboring Reliability
Coordinator Areas to identify any System
Operating Limit exceedances and to
determine any Interconnection Reliability

PRC-001-1.1(ii), R6 (monitoring and
notification of RAS)

IRO-002-4 (Reliability Coordination —
Monitoring and Analysis)

The reliability objective for the monitoring of
RAS is addressed by IRO-002-4, Requirement
R3 for the Reliability Coordinator.

35 per the Glossary of Terms Used in NERC Reliability Standards (updated December 7, 2015), a Near-Term Transmission Planning Horizon is defined as “[t]he transmission planning period

that covers Year One through five.”

Mapping Document (PER-006-1 and Definitions of OPA and RTA)

Project 2007-06.2 Phase 2 of System Protection Coordination

54 of 56




Standard:

Requirement/Term in Standard

PRC-001-1.1(ii) — System Protection Coordination

Translation to Standard or Other Action

Comments

Operating Limit exceedances within its
Reliability Coordinator Area.

TOP-001-3 (Approved)

R10. Each Transmission Operator shall
perform the following as necessary for
determining System Operating Limit (SOL)
exceedances within its Transmission
Operator Area:

10.1. Within its Transmission Operator Area,
monitor Facilities and the status of Special
Protection Systems, and

10.2. Outside its Transmission Operator
Area, obtain and utilize status, voltages, and
flow data for Facilities and the status of
Special Protection Systems.

R11. Each Balancing Authority shall monitor
its Balancing Authority Area, including the
status of Special Protection Systems that
impact generation or Load, in order to
maintain generation-Load-interchange
balance within its Balancing Authority Area
and support Interconnection frequency

TOP-001-3 (Transmission Operations)

The reliability objective for the monitoring of
RAS is addressed by TOP-001-3,
Requirements R10 and R11 for the TOP and
BA, respectively, because they are required
to monitor the status of a RAS.

Notification of the change in status is
addressed for the reasons explained under
the “shall notify” sections above. In
summary, the BA and TOP will receive
notifications of inputs from known
Protection System and RAS status (change in
status is implied) or degradation (including
failure) from the applicable GOP and/or TOP
under TOP-003-3 that was developed since
the Order was issued.
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Requirement/Term in Standard Translation to Standard or Other Action Comments

TOP-003-3 (approved) included by
reference. See the section called, “shall
notify.”
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NERC

NORTH AMERICAN ELECTRIC
RELIABILITY CORPORATION

Evaluation of Proposed Definitions
Project 2007-06.2 — Phase 2 of System Protection Coordination

o

Introduction ~~

The following definitions are proposed for revision under the Project 2007-06.2 — Phase 2 of System Protection Coordination. The
definitions of “Operating Planning Analysis” (OPA) and “Real-time Assessment” (RTA) are used in the Transmission Operations and
Interconnection Reliability Operations and Coordination (TOP/IRO) sets of Reliability Standards.! To address the reliability objective of PRC-
001-1.1(ii) = Protection System Coordination, Requirement R1 to “be familiar with the purpose and limitations of Protection System schemes
in its area,” the two definitions are being modified to include the phrase “...functions, and limitations...” to ensure the Transmission
Operator (TOP), consider the functions and limitations of Protection Systems and Remedial Action Schemes (RAS) in their OPA and RTA
evaluations. The PRC-001-1(ii) standard is not applicable to the Reliability Coordinator (RC), however, the modifications to the definitions
affect this entity. Revising the definitions to require the RC and the TOP to integrate the functions and limitations (i.e., purpose and
limitations) into its OPA and RTA will ensure that the Bulk Electric System (BES) is operated within System Operating Limits (SOL) and
Interconnection Reliability Operating Limits (IROL).

Proposed Definitions

This section includes the Reliability Standards and the associated requirements where the two modified terms are found. These two terms
are not found within the proposed PER-006-1 standard, but are an integral part of the basis for the retirement of PRC-001-1.1(ii), Requirement
R1. There are two significant revisions, (1) an administrative update to replace “Special Protection System” to “Remedial Action Scheme”
(RAS), and (2) the addition of the phrase “...functions, and limitations...” to address the reliability objective of PRC-001-1.1(ii), Requirement
R1 for the applicable TOP that must integrate the “functions and limitations” into these evaluations. The proposed definition revisions also
have an effect on the Reliability Coordinator that is not applicable to PRC-001-1.1(ii). The bold text in the “Proposed Definitions” column
accentuate the revisions.

1 Transmission Operations Reliability Standards and Interconnection Reliability Operations and Coordination Reliability Standards, Order No. 817, 153 FERC 9 61,178 (2015).
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Definitions (Effective January 1, 2017)

Operational Planning Analysis

An evaluation of projected system conditions to assess anticipated
(pre-Contingency) and potential (post-Contingency) conditions for
next-day operations. The evaluation shall reflect applicable inputs
including, but not limited to, load forecasts; generation output
levels; Interchange; known Protection System and Special
Protection System status or degradation; Transmission outages;
generator outages; Facility Ratings; and identified phase angle and
equipment limitations. (Operational Planning Analysis may be
provided through internal systems or through third-party services.)

Proposed Definitions

Operational Planning Analysis (OPA)

An evaluation of projected system conditions to assess anticipated
(pre-Contingency) and potential (post-Contingency) conditions for
next-day operations. The evaluation shall reflect applicable inputs
including, but not limited to: load forecasts; generation output
levels; Interchange; known Protection System and Remedial Action
Scheme status or degradation, functions, and limitations;
Transmission outages; generator outages; Facility Ratings; and
identified phase angle and equipment limitations. (Operational
Planning Analysis may be provided through internal systems or
through third-party services.)

Real-time Assessment

An evaluation of system conditions using Real-time data to assess
existing (pre-Contingency) and potential (post-Contingency)
operating conditions. The assessment shall reflect applicable inputs
including, but not limited to: load, generation output levels, known
Protection System and Special Protection System status or
degradation, Transmission outages, generator outages,
Interchange, Facility Ratings, and identified phase angle and
equipment limitations. (Real-time Assessment may be provided
through internal systems or through third-party services.)

Real-time Assessment (RTA)

An evaluation of system conditions using Real-time data to assess
existing (pre-Contingency) and potential (post-Contingency)
operating conditions. The assessment shall reflect applicable inputs
including, but not limited to: load; generation output levels; known
Protection System and Remedial Action Scheme status or
degradation, functions, and limitations; Transmission outages;
generator outages; Interchange; Facility Ratings; and identified
phase angle and equipment limitations. (Real-time Assessment may
be provided through internal systems or through third-party
services.)

Evaluation of Definitions (OPA and RTA)
Project 2007-06.2 — Phase 2 of System Protection Coordination




Evaluation

The following is an evaluation of the potential impacts the modifications to the above definitions may have on the expected performance by
the RC and TOP. The evaluation is limited to the Reliability Standards that will be or become in effect upon approval of the revised

definitions.

Operational Planning Analysis (OPA)

Requirement in Approved Standard

IRO-002-4 — Reliability Coordination — Monitoring and Analysis (Effective
April 1, 2017)

R1. Each Reliability Coordinator shall have data exchange capabilities with its
Balancing Authorities and Transmission Operators, and with other entities it
deems necessary, for it to perform its Operational Planning Analyses, Real-
time monitoring, and Real-time Assessments.

Description and Change Justification

The OPA definition revision has an impact on the RC in
this requirement. The RC must include in its data
exchange capability the “functions and limitations” of
Protection Systems and RAS needed to perform an OPA.

IRO-008-2 - Reliability Coordinator Operational Analyses and Real-time
Assessments (Effective April 1, 2017)

R1. Each Reliability Coordinator shall perform an Operational Planning Analysis
that will allow it to assess whether the planned operations for the next-day
will exceed System Operating Limits (SOLs) and Interconnection Operating
Reliability Limits (IROLs) within its Wide Area.

R2. Each Reliability Coordinator shall have a coordinated Operating Plan(s) for
next-day operations to address potential System Operating Limit (SOL) and
Interconnection Reliability Operating Limit (IROL) exceedances identified as a
result of its Operational Planning Analysis as performed in Requirement R1
while considering the Operating Plans for the next-day provided by its
Transmission Operators and Balancing Authorities.

Requirement R1

The OPA definition revision has an impact on the RC in
this requirement. The RC must integrate the “functions
and limitations” of Protection Systems and RAS in order
to assess whether the planned operations for the next-
day will exceed SOLs and IROLs within its Wide Area.
Requirement R2

The OPA definition revision has no impact on the RCin
this requirement. This requirement references that the
results of the OPA are used by the RC to have a
coordinated Operating Plan(s) for next-day operations
to address potential SOL and IROL exceedances.
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Operational Planning Analysis (OPA)

Requirement in Approved Standard

Description and Change Justification

IRO-010-2 — Reliability Coordinator Data Specification and Collection
(Effective April 1, 2017)
R1. The Reliability Coordinator shall maintain a documented specification for
the data necessary for it to perform its Operational Planning Analyses, Real-
time monitoring, and Real-time Assessments. The data specification shall
include but not be limited to:
1.1. A list of data and information needed by the Reliability
Coordinator to support its Operational Planning Analyses, Real-time
monitoring, and Real-time Assessments including non-BES data and
external network data, as deemed necessary by the Reliability
Coordinator.
1.2. Provisions for notification of current Protection System and Special
Protection System status or degradation that impacts System
reliability.
1.3. A periodicity for providing data.
1.4. The deadline by which the respondent is to provide the indicated
data.
R2. The Reliability Coordinator shall distribute its data specification to entities
that have data required by the Reliability Coordinator’s Operational Planning
Analyses, Real-time monitoring, and Real-time Assessments.

Requirement R1

The OPA definition revision has an impact on the RC in
this requirement. The data needed by the RC regarding
the “functions and limitations” of Protection Systems
and RAS to support performing an OPA would be
included within Requirement R1, Part 1.1. Similarly in
the most recent definition of OPA, the “status or
degradation” of Protection Systems and Special
Protection Systems (i.e., RAS) is addressed in its own
requirement part (1.2).

Requirement R2

The OPA definition revision has no impact on the RCin
this requirement. The requirement performance is to
distribute the data specification that is associated with
the OPA to others.
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Operational Planning Analysis (OPA)

Requirement in Approved Standard

IRO-014-3 - Coordination Among Reliability Coordinators (Effective April 1,
2017)
R1. Each Reliability Coordinator shall have and implement Operating
Procedures, Operating Processes, or Operating Plans, for activities that require
notification or coordination of actions that may impact adjacent Reliability
Coordinator Areas, to support Interconnection reliability. These Operating
Procedures, Operating Processes, or Operating Plans shall include, but are not
limited to, the following:
1.1. Criteria and processes for notifications.
1.2. Energy and capacity shortages.
1.3. Control of voltage, including the coordination of reactive
resources.
1.4. Exchange of information including planned and unplanned outage
information to support its Operational Planning Analyses and Real-time
Assessments.
1.5. Provisions for periodic communications to support reliable
operations.

Description and Change Justification

The OPA definition revision has no impact on the RCin
this requirement. Part 1.4 references that the RC must
include information about planned and unplanned
outages that support its OPA.
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Operational Planning Analysis (OPA)

Requirement in Approved Standard

Description and Change Justification

TOP-002-4 — Operations Planning (Effective April 1, 2017)

R1. Each Transmission Operator shall have an Operational Planning Analysis
that will allow it to assess whether its planned operations for the next day
within its Transmission Operator Area will exceed any of its System Operating
Limits (SOLs).

R2. Each Transmission Operator shall have an Operating Plan(s) for next-day
operations to address potential System Operating Limit (SOL) exceedances
identified as a result of its Operational Planning Analysis as required in
Requirement R1.

Requirement R1

The OPA definition revision has an impact on the TOP in
this requirement. The TOP must integrate the “functions
and limitations” of Protection Systems and RAS in order
to assess whether its planned operations for the next
day within its TOP Area will exceed any of its SOLs.

Requirement R2

The OPA definition revision has no impact on the TOP in
this requirement. The TOP is using information resulting
from its OPA.
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Operational Planning Analysis (OPA)

Requirement in Approved Standard

Description and Change Justification

TOP-003-3 — Operational Reliability Data (Effective April 1, 2017)
R1. Each Transmission Operator shall maintain a documented specification for
the data necessary for it to perform its Operational Planning Analyses, Real-
time monitoring, and Real-time Assessments. The data specification shall
include, but not be limited to:
1.1. A list of data and information needed by the Transmission
Operator to support its Operational Planning Analyses, Real-time
monitoring, and Real-time Assessments including non-BES data and
external network data as deemed necessary by the Transmission
Operator.
1.2. Provisions for notification of current Protection System and Special
Protection System status or degradation that impacts System
reliability.
1.3. A periodicity for providing data.
1.4. The deadline by which the respondent is to provide the indicated
data.
R3. Each Transmission Operator shall distribute its data specification to
entities that have data required by the Transmission Operator’s Operational
Planning Analyses, Real-time monitoring, and Real-time Assessment.

Requirement R1

The OPA definition revision has an impact on the TOP in
this requirement. The data needed by the TOP regarding
the “functions and limitations” of Protection Systems
and RAS to support performing an OPA would be
included within Requirement R1, Part 1.1. Similarly in
the most recent definition of OPA, the “status or
degradation” of Protection Systems and Special
Protection Systems (i.e., RAS) is addressed in its own
requirement part (1.2.).

Requirement R2

The OPA definition revision has no impact on the RCin
this requirement. The requirement performance is to
distribute the data specification that is associated with
the OPA to others.

Evaluation of Definitions (OPA and RTA)
Project 2007-06.2 — Phase 2 of System Protection Coordination 6




Real-time Assessment (RTA)

Requirement in Approved Standard

Description and Change Justification

IRO-002-4 — Reliability Coordination — Monitoring and Analysis (Effective
April 1, 2017)

R1. Each Reliability Coordinator shall have data exchange capabilities with its
Balancing Authorities and Transmission Operators, and with other entities it
deems necessary, for it to perform its Operational Planning Analyses, Real-
time monitoring, and Real-time Assessments.

The RTA definition revision has an impact on the RC in
this requirement. The RC must include in its data
exchange capability the “functions and limitations” of
Protection Systems and RAS needed to perform an RTA.

IRO-008-2 — Reliability Coordinator Operational Analyses and Real-time
(Effective April 1, 2017)

R4. Each Reliability Coordinator shall ensure that a Real-time Assessment is
performed at least once every 30 minutes.

R5. Each Reliability Coordinator shall notify impacted Transmission Operators
and Balancing Authorities within its Reliability Coordinator Area, and other
impacted Reliability Coordinators as indicated in its Operating Plan, when the
results of a Real-time Assessment indicate an actual or expected condition that
results in, or could result in, a System Operating Limit (SOL) or Interconnection
Reliability Operating Limit (IROL) exceedance within its Wide Area.

Requirement R4

The RTA definition revision has an impact on the RC in
this requirement. The RC must include the “functions
and limitations” among other prescribed inputs from the
definition of RTA.

Requirement R5

The RTA definition revision has no impact on the RC in
this requirement. The RC is notifying others based on
the results of its RTA that an actual or expected
condition that results in, or could result in, a SOL or IROL
exceedance within its Wide Area.

Evaluation of Definitions (OPA and RTA)
Project 2007-06.2 — Phase 2 of System Protection Coordination




Real-time Assessment (RTA)

Requirement in Approved Standard

Description and Change Justification

IRO-009-2 - Reliability Coordinator Actions to Operate Within IROLs (Effective
January 1, 2016)

R2. Each Reliability Coordinator shall initiate one or more Operating Processes,
Procedures, or Plans (not limited to the Operating Processes, Procedures, or
Plans developed for Requirement R1) that are intended to prevent an IROL
exceedance, as identified in the Reliability Coordinator’s Real-time monitoring
or Real-time Assessment.

R3. Each Reliability Coordinator shall act or direct others to act so that the
magnitude and duration of an IROL exceedance is mitigated within the IROL’s
Ty, as identified in the Reliability Coordinator’s Real-time monitoring or Real-
time Assessment.

Requirement R2

The RTA definition revision has no impact on the RC in
this requirement. The RC will be taking an action to
prevent an IROL exceedance, as identified in the RC’s
RTA.

Requirement R3

The RTA definition revision has no impact on the RC in
this requirement. The RC will be acting or directing
others so that the magnitude and duration of an IROL
exceedance is mitigated within the IROL’s T, as
identified in the RC’s RTA.

Evaluation of Definitions (OPA and RTA)
Project 2007-06.2 — Phase 2 of System Protection Coordination




Real-time Assessment (RTA)

Requirement in Approved Standard

IRO-010-2 — Reliability Coordinator Data Specification and Collection
(Effective April 1, 2017)
R1. The Reliability Coordinator shall maintain a documented specification for
the data necessary for it to perform its Operational Planning Analyses, Real-
time monitoring, and Real-time Assessments. The data specification shall
include but not be limited to:
1.1. A list of data and information needed by the Reliability
Coordinator to support its Operational Planning Analyses, Real-time
monitoring, and Real-time Assessments including non-BES data and
external network data, as deemed necessary by the Reliability
Coordinator.
1.2. Provisions for notification of current Protection System and Special
Protection System status or degradation that impacts System
reliability.
1.3. A periodicity for providing data.
1.4. The deadline by which the respondent is to provide the indicated
data.
R2. The Reliability Coordinator shall distribute its data specification to entities
that have data required by the Reliability Coordinator’s Operational Planning
Analyses, Real-time monitoring, and Real-time Assessments.

Description and Change Justification

Requirement R1

The RTA definition revision has an impact on the RC in
this requirement. The data needed by the RC regarding
the “functions and limitations” of Protection Systems
and RAS to support performing an RTA would be
included within Requirement R1, Part 1.1. Similarly in
the most recent definition of RTA, the “status or
degradation” of Protection Systems and Special
Protection Systems (i.e., RAS) is addressed in its own
requirement part (1.2.).

Requirement R2

The RTA definition revision has no impact on the RC in
this requirement. The requirement performance is to
distribute the data specification that is associated with
the RTA to others.

Evaluation of Definitions (OPA and RTA)
Project 2007-06.2 — Phase 2 of System Protection Coordination
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Real-time Assessment (RTA)

Requirement in Approved Standard

IRO-014-3 - Coordination Among Reliability Coordinators (Effective April 1,
2017)
R1. Each Reliability Coordinator shall have and implement Operating
Procedures, Operating Processes, or Operating Plans, for activities that require
notification or coordination of actions that may impact adjacent Reliability
Coordinator Areas, to support Interconnection reliability. These Operating
Procedures, Operating Processes, or Operating Plans shall include, but are not
limited to, the following:
1.1. Criteria and processes for notifications.
1.2. Energy and capacity shortages.
1.3. Control of voltage, including the coordination of reactive
resources.
1.4. Exchange of information including planned and unplanned outage
information to support its Operational Planning Analyses and Real-time
Assessments.
1.5. Provisions for periodic communications to support reliable
operations.

Description and Change Justification

The RTA definition revision has no impact on the RC in
this requirement. Part 1.4 references that the RC must
include information about planned and unplanned
outages that support its RTA.

Evaluation of Definitions (OPA and RTA)
Project 2007-06.2 — Phase 2 of System Protection Coordination
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Real-time Assessment (RTA)

Requirement in Approved Standard

TOP-001-3 — Transmission Operations (Effective April 1, 2017)

R13. Each Transmission Operator shall ensure that a Real-time Assessment is
performed at least once every 30 minutes.

R14. Each Transmission Operator shall initiate its Operating Plan to mitigate a
SOL exceedance identified as part of its Real-time monitoring or Real-time
Assessment.

Description and Change Justification

Requirement R13

The RTA definition revision has an impact on the TOP in
this requirement. The TOP must include the “functions
and limitations” among the other prescribed inputs from
the definition of RTA.

Requirement R14

The RTA definition revision has no impact on the TOP in
this requirement. The TOP will be initiating its Operating
Plan to mitigate a SOL exceedance identified in its RTA.

Evaluation of Definitions (OPA and RTA)
Project 2007-06.2 — Phase 2 of System Protection Coordination

12



Real-time Assessment (RTA)

Requirement in Approved Standard

TOP-003-3 — Operational Reliability Data (Effective April 1, 2017)
R1. Each Transmission Operator shall maintain a documented specification for
the data necessary for it to perform its Operational Planning Analyses, Real-
time monitoring, and Real-time Assessments. The data specification shall
include, but not be limited to:
1.1. A list of data and information needed by the Transmission
Operator to support its Operational Planning Analyses, Real-time
monitoring, and Real-time Assessments including non-BES data and
external network data as deemed necessary by the Transmission
Operator.
1.2. Provisions for notification of current Protection System and Special
Protection System status or degradation that impacts System
reliability.
1.3. A periodicity for providing data.
1.4. The deadline by which the respondent is to provide the indicated
data.
R3. Each Transmission Operator shall distribute its data specification to
entities that have data required by the Transmission Operator’s Operational
Planning Analyses, Real-time monitoring, and Real-time Assessment.

Description and Change Justification

Requirement R1

The RTA definition revision has an impact on the TOP in
this requirement. The data needed by the TOP regarding
the “functions and limitations” of Protection Systems
and RAS to support performing an RTA would be
included within Requirement R1, Part 1.1. Similarly in
the most recent definition of RTA, the “status or
degradation” of Protection Systems and Special
Protection Systems (i.e., RAS) is addressed in its own
requirement part (1.2.).

Requirement R2

The RTA definition revision has no impact on the RC in
this requirement. The requirement performance is to
distribute the data specification that is associated with
the RTA to others.

Evaluation of Definitions (OPA and RTA)
Project 2007-06.2 — Phase 2 of System Protection Coordination
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Exhibit F-1

Analysis of Violation Risk Factors and Violation Severity Levels for Reliability Standards
PRC-027-1



NERC

e ————
NORTH AMERICAN ELECTRIC
RELIABILITY CORPORATION

Violation Risk Factor and Violation Severity Level

Justification Document ~—
Project 2007-06 System Protection Coordination

This document provides the standard drafting team (SDT) justification for assignment of violation risk factors (VRFs) and violation severity
levels (VSLs) for each requirement in PRC-027-1. Each requirement is assigned a VRF and a VSL. These elements support the determination
of an initial value range for the Base Penalty Amount regarding violations of requirements in Federal Energy Regulatory Commission (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.

NERC Criteria for Violation Risk Factors

High Risk Requirement

A requirement that, if violated, could directly cause or contribute to Bulk Electric System instability, separation, or a cascading
sequence of failures, or could place the Bulk Electric System 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 Bulk Electric System instability, separation, or a cascading sequence of failures,
or could place the Bulk Electric System 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 Bulk Electric System, or the ability to
effectively monitor and control the Bulk Electric System. However, violation of a medium risk requirement is unlikely to lead to Bulk
Electric System 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 Bulk Electric System, or the ability to effectively monitor, control, or restore the Bulk Electric System. However,
violation of a medium risk requirement is unlikely, under emergency, abnormal, or restoration conditions anticipated by the
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preparations, to lead to Bulk Electric System instability, separation, or cascading failures, nor to hinder restoration to a normal
condition.

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 Bulk Electric System, or the ability to effectively monitor and control the Bulk Electric System; 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 Bulk Electric System, or the ability to effectively monitor, control, or restore the Bulk Electric System.

FERC Guidelines for Violation Risk Factors

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

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

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

Project 2007-06 System Protection Coordination
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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.

Guideline (2) — Consistency within a Reliability Standard
The Commission expects a rational connection between the sub-Requirement Violation Risk Factor assignments and the main
Requirement Violation Risk Factor assignment.

Guideline (3) — Consistency among Reliability Standards
The Commission expects the assignment of Violation Risk Factors 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 Violation Risk Factor 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.

Project 2007-06 System Protection Coordination
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NERC Criteria for Violation Severity Levels

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.

Project 2007-06 System Protection Coordination
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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.

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 Justifications for PRC-027-1, Requirement R1

VRF for Requirement R1 is Medium

NERC VRF Discussion A VRF of Medium is appropriate for this requirement because failure by an entity to establish a process to
develop settings for its Bulk Electric System (BES) Protection Systems to operate in the intended sequence
during Faults could directly affect the electrical state or the capability of the BES. This VRF emphasizes the
risk to the BES that results from miscoordinated Protection Systems. However, a violation of this

requirement is unlikely to lead to BES instability, separation, or cascading failures, or to hinder restoration to
a normal condition.

Project 2007-06 System Protection Coordination
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VREF Justifications for PRC-027-1, Requirement R1

VRF for Requirement R1 is Medium

FERC VRF G1 Discussion

Guideline 1- Consistency
with Blackout Report

In the VSL Order, FERC identified twelve critical areas (from the Final Blackout Report) where violations could
severely affect the reliability of the BPS. Requirement R1 relates to two of these areas, specifically (i)
protection systems and their coordination; and (ii) system modeling and data exchange. Requirement R1
mandates that entities establish a process to address all aspects of BES Protection System coordination,
including the updating of modeling information and the exchange of Protection System data with other
owners, when applicable.

FERC VRF G2 Discussion

Guideline 2- Consistency
within a Reliability Standard

This requirement does not use sub-requirements so only one VRF was assigned. The requirement utilizes
Parts to specify items that must be addressed within the settings development process. The VRF for this
requirement is consistent with others in the standard with regard to relative risk; therefore, there is no
conflict.

FERC VRF G3 Discussion

Guideline 3- Consistency
among Reliability Standards

This requirement is consistent with NERC Reliability Standard PRC-005-2, Requirements R1 and R2, which are
related to developing and documenting a Protection System Maintenance Program and have VRFs of
Medium.

FERC VRF G4 Discussion

Guideline 4- Consistency
with NERC Definitions of
VRFs

A VRF of Medium is appropriate for this requirement because failure by an entity to establish a process to
develop settings for its BES Protection Systems to operate in the intended sequence during Faults could
directly affect the electrical state or the capability of the BPS. This VRF emphasizes the risk to the BES that
results from miscoordinated Protection Systems. However, a violation of this requirement is unlikely to lead
to BES instability, separation, or cascading failures, or to hinder restoration to a normal condition.

Project 2007-06 System Protection Coordination
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VREF Justifications for PRC-027-1, Requirement R1

VRF for Requirement R1 is Medium

FERC VRF G5 Discussion This requirement has only one reliability objective; therefore, does not co-mingle obligations.

Guideline 5- Treatment of
Requirements that Co-
mingle More than One
Obligation

Project 2007-06 System Protection Coordination
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VSLs for PRC-027-1, Requirement R1

Lower

Moderate

High

Severe

N/A

The responsible entity
established a process in
accordance with
Requirement R1, but failed
to include Requirement R1,
Part 1.1 or Part 1.2.

The responsible entity established a
process in accordance with Requirement
R1, but failed to include Requirement
R1, Part 1.1 and Part 1.2.

The responsible entity established
a process in accordance with
Requirement R1, but failed to
include Requirement R1, Part 1.3.

OR

The responsible entity failed to
establish any process in
accordance with Requirement R1.

Project 2007-06 System Protection Coordination
VRF and VSL Justification Document




VSL Justifications for PRC-027-1, Requirement R1

FERC VSL G1 While this requirement is new, it incorporates the reliability objectives of PRC-001-1.1(ii), Requirements R3

Violation Severity Level and R4, so there is no “consequence of lowering the current level of compliance.”

Assignments Should Not
Have the Unintended
Consequence of Lowering
the Current Level of

Compliance
FERC VSL G2 Guideline 2a: N/A
Violation Severity Level Guideline 2b: The language included in the High and Severe VSLs is clear and unambiguous, thereby

Assignments Should Ensure | supporting uniformity and consistency in the determination of similar penalties for similar violations.
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

Project 2007-06 System Protection Coordination
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FERCVSL G3

Violation Severity Level
Assignment Should Be
Consistent with the
Corresponding Requirement

VSL Justifications for PRC-027-1, Requirement R1

The VSLs use language similar to that used in the associated requirement and is, therefore, consistent with
the requirement.

FERC VSL G4

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

The VSLs are based upon a single violation, not a cumulative number of violations.

Project 2007-06 System Protection Coordination
VRF and VSL Justification Document
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VREF Justifications for PRC-027-1, Requirement R2

VRF for Requirement R2 is Medium

NERC VRF Discussion

A VRF of Medium is appropriate for this requirement because failure to periodically perform a Protection
System Coordination Study for existing Protection Systems could lead to failure in identifying and addressing
changes in Fault current that have accumulated over time. These deviations in Fault current could result in
miscoordinated Protection Systems which could, under anticipated Emergency, abnormal, or restorative
conditions, directly and adversely affect the electrical state or the capability of the BES or the ability to
effectively monitor and control the BES. This VRF emphasizes the risk to the BES that results from
miscoordinated Protection Systems. However, a violation of this requirement is unlikely to lead to BES
instability, separation, or cascading failures.

FERC VRF G1 Discussion

Guideline 1- Consistency
with Blackout Report

In the VSL Order, FERC identified twelve critical areas (from the Final Blackout Report) where violations could
severely affect the reliability of the BES. Requirement R2 relates to one of these areas; specifically, protection
systems and their coordination. Requirement R2 mandates that entities periodically perform Protection
System Coordination Studies or Fault current comparisons to verify Protection Systems remain coordinated.

FERC VRF G2 Discussion

Guideline 2- Consistency
within a Reliability Standard

This requirement does not use sub-requirements so only one VRF was assigned. The VRF for this requirement
is consistent with others in the standard with regard to relative risk; therefore, there is no conflict.

FERC VRF G3 Discussion

Guideline 3- Consistency
among Reliability Standards

This requirement is consistent with NERC Reliability Standard PRC-010-1, Requirement R3, which relates to
periodically performing comprehensive assessments to evaluate the effectiveness of UVLS Programs.

Project 2007-06 System Protection Coordination
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VREF Justifications for PRC-027-1, Requirement R2

VRF for Requirement R2 is Medium

FERC VRF G4 Discussion

Guideline 4- Consistency
with NERC Definitions of
VRFs

A VRF of Medium is appropriate for this requirement because failure to periodically perform a Protection
System Coordination Study for existing Protection Systems could lead to failure in identifying and addressing
changes in Fault current that have accumulated over time. These deviations in Fault current could result in
miscoordinated Protection Systems which could, under anticipated Emergency, abnormal, or restorative
conditions, directly and adversely affect the electrical state or the capability of the BES, or the ability to
effectively monitor and control the BES. This VRF emphasizes the risk to the BES that results from
miscoordinated Protection Systems. However, a violation of this requirement is unlikely to lead to BES
instability, separation, or cascading failures.

FERC VRF G5 Discussion

Guideline 5- Treatment of
Requirements that Co-
mingle More than One
Obligation

This requirement has only one reliability objective; therefore, does not co-mingle obligations.

Project 2007-06 System Protection Coordination
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VSLs for PRC-027-1, Requirement R2

Lower

Moderate

High

Severe

The responsible entity
performed a Protection
System Coordination Study
for each BES Element, in
accordance with
Requirement R2, Option 1,
Option 2, or Option 3 but
was late by less than or
equal to 30 calendar days.

The responsible entity performed
a Protection System Coordination
Study for each BES Element, in
accordance with Requirement R2,
Option 1, Option 2, or Option 3,
but was late by more than 30
calendar days but less than or
equal to 60 calendar days.

The responsible entity performed
a Protection System Coordination
Study for each BES Element, in
accordance with Requirement R2,
Option 1, Option 2, or Option 3,
but was late by more than 60
calendar days but less than or
equal to 90 calendar days.

The responsible entity performed
a Protection System Coordination
Study for each BES Element, in
accordance with Requirement R2,
Option 1, Option 2, or Option 3,
but was late by more than 90
calendar days.

OR

The responsible entity failed to
perform Option 1, Option 2, or
Option 3, in accordance with
Requirement R2.

VSL Justifications for PRC-027-1, Requirement R2

FERCVSLG1

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

While this requirement is new, it incorporates the reliability objectives of PRC-001-1.1(ii), Requirements R3
and R4, so there is no “consequence of lowering the current level of compliance.”

Project 2007-06 System Protection Coordination
VRF and VSL Justification Document

13




the Current Level of

Compliance
FERC VSL G2 Guideline 2a: N/A
Violation Severity Level Guideline 2b: The language included in the proposed VSLs is clear and unambiguous, thereby supporting

Assignments Should Ensure | uniformity and consistency in the determination of similar penalties for similar violations.

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

VSL Justifications for PRC-027-1, Requirement R2

FERC VSL G3 The VSLs use language similar to that used in the associated requirement and is, therefore, consistent with

Violation Severity Level the requirement.

Assignment Should Be
Consistent with the
Corresponding Requirement

FERC VSL G4 The VSLs are based upon a single violation, not a cumulative number of violations.

Project 2007-06 System Protection Coordination
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Violation Severity Level
Assignment Should Be Based
on A Single Violation, Not on
A Cumulative Number of
Violations

VRF Justifications for PRC-027-1, Requirement R3

VRF for Requirement R3 is High

NERC VRF Discussion

A VRF of High is appropriate for this requirement because failure by an entity to utilize its process to develop
settings for its BES Protection Systems to operate in the intended sequence during Faults could place the BES
at an unacceptable risk of instability, separation, or cascading failures, or could hinder restoration to a
normal condition. This VRF emphasizes the risk to the BES that results from miscoordinated Protection
Systems.

FERC VRF G1 Discussion

Guideline 1- Consistency
with Blackout Report

In the VSL Order, FERC identified twelve critical areas (from the Final Blackout Report) where violations could
severely affect the reliability of the BPS. Requirement R2 relates to two of these areas, specifically (i)
protection systems and their coordination; and (ii) system modeling and data exchange. Requirement R3
mandates that entities utilize their process established in Requirement R1 that incorporates all actions
necessary to to develop settings for its BES Protection Systems to operate in the intended sequence during
Faults.

FERC VRF G2 Discussion

Guideline 2- Consistency
within a Reliability Standard

This requirement does not use sub-requirements so only one VRF was assigned. The VRF for this requirement
is consistent with others in the standard with regard to relative risk; therefore, there is no conflict.

Project 2007-06 System Protection Coordination
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VREF Justifications for PRC-027-1, Requirement R3

VRF for Requirement R3 is High

FERC VRF G3 Discussion

Guideline 3- Consistency
among Reliability Standards

This requirement is consistent with NERC Reliability Standard PRC-005-2, Requirements R3 and R4, which are
related to implementing time-based and performance-based maintenance program(s) respectively for
Protection Systems.

FERC VRF G4 Discussion

Guideline 4- Consistency
with NERC Definitions of
VRFs

A VRF of High is appropriate for this requirement because failure by an entity to utilize its process to develop
settings for its BES Protection Systems to operate in the intended sequence during Faults could place the BES
at an unacceptable risk of instability, separation, or cascading failures, or could hinder restoration to a
normal condition. This VRF emphasizes the risk to the BES that results from miscoordinated Protection
Systems.

FERC VRF G5 Discussion

Guideline 5- Treatment of
Requirements that Co-
mingle More than One
Obligation

This requirement has only one reliability objective; therefore, does not co-mingle obligations.

Project 2007-06 System Protection Coordination
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VSLs for PRC-027-1, Requirement R3

Lower Moderate High Severe

The responsible entity failed to
utilize the process established in
accordance with Requirement R1.

N/A N/A N/A

Project 2007-06 System Protection Coordination
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VSL Justifications for PRC-027-1, Requirement R3

FERC VSL G1 While this requirement is new, it incorporates the reliability objectives of PRC-001-1.1(ii), Requirements R3
Violation Severity Level and R4, so there is no “consequence of lowering the current level of compliance.”

Assignments Should Not
Have the Unintended
Consequence of Lowering
the Current Level of

Compliance
FERC VSL G2 Guideline 2a: N/A
Violation Severity Level Guideline 2b: The language included in the Severe VSL is clear and unambiguous, thereby supporting

Assignments Should Ensure | uniformity and consistency in the determination of similar penalties for similar violations.
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

Project 2007-06 System Protection Coordination
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FERCVSL G3

Violation Severity Level
Assignment Should Be
Consistent with the
Corresponding Requirement

VSL Justifications for PRC-027-1, Requirement R3

The VSL uses language similar to that used in the associated requirement and is, therefore, consistent with
the requirement.

FERC VSL G4

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

The VSL is based upon a single violation, not a cumulative number of violations.

Project 2007-06 System Protection Coordination
VRF and VSL Justification Document
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NERC

NORTH AMERICAMN ELECTRIC
RELIABILITY CORPORATION

Violation Risk Factors and

Violation Severity Level Justifications
Project 2007-06.2 Phase 2 of Protection System Coordinatign
PER-006-1 — Specific Training for Personnel \“‘

This document provides the Protection System Coordination Phase 2 Standard Drafting Team (SDT)
justification for assignment of violation risk factors (VRFs) and violation severity levels (VSLs) for the
proposed PER-006-1 — Specific Training for Personnel.

Each primary requirement is assigned a VRF and a set of one or more VSLs. These elements support
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 ERO Sanction Guidelines.

The SDT applied the following NERC criteria and FERC Guidelines when proposing VRFs and VSLs for
the requirements under this project.

NERC Criteria — Violation Risk Factors

High Risk Requirement

A requirement that, if violated, could directly cause or contribute to bulk electric system instability,
separation, or a cascading sequence of failures, or could place the bulk electric system 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 bulk electric system instability, separation, or a
cascading sequence of failures, or could place the bulk electric system 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 bulk
electric system, or the ability to effectively monitor and control the bulk electric system. However,
violation of a medium risk requirement is unlikely to lead to bulk electric system 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 bulk electric system, or the ability to effectively
monitor, control, or restore the bulk electric system. However, violation of a medium risk requirement
is unlikely, under emergency, abnormal, or restoration conditions anticipated by the preparations, to
lead to bulk electric system instability, separation, or cascading failures, nor to hinder restoration to
a normal condition.

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 bulk electric system, or the ability
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to effectively monitor and control the bulk electric system; 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 bulk electric system, or the ability to effectively monitor,
control, or restore the bulk electric system. A planning requirement that is administrative in nature.

FERC Violation Risk Factor Guidelines
The standard drafting team (SDT) also considered consistency with the FERC Violation Risk Factor
Guidelines for setting VRFs:!

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

The Commission seeks to ensure that Violation Risk Factors 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
Guideline (2) — Consistency within a Reliability Standard

The Commission expects a rational connection between the sub-Requirement Violation Risk Factor
assignments and the main Requirement Violation Risk Factor assignment.

! North American Electric Reliability Corp., 119 FERC 9] 61,145, order on reh’g and compliance filing, 120 FERC ¢
61,145 (2007) (“VRF Rehearing Order”).
2 |d. at footnote 15.
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Guideline (3) — Consistency among Reliability Standards
The Commission expects the assignment of Violation Risk Factors 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 Violation Risk Factor
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.

NERC Criteria — Violation Severity Levels

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.

Violation severity levels should be based on the guidelines shown in the table below:

Lower

Missing a minor
element (or a small
percentage) of the
required performance

The performance or
product measured has
significant value as it
almost meets the full
intent of the
requirement.

Moderate

Missing at least one
significant element (or
a moderate
percentage) of the

required performance.

The performance or
product measured still
has significant value in
meeting the intent of
the requirement.

High

Missing more than one
significant element (or
is missing a high
percentage) of the
required performance
or is missing a single
vital component.

The performance or
product has limited
value in meeting the
intent of the
requirement.

Severe

Missing most or all of
the significant
elements (or a
significant percentage)
of the required
performance.

The performance
measured does not
meet the intent of the
requirement or the
product delivered
cannot be used in
meeting the intent of
the requirement.

VRF and VSL Justifications (PER-006-1)
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FERC Order on Violation Severity Levels
In its June 19, 2008 Order on Violation Severity Levels,® FERC indicated it would use the following four
guidelines for determining whether to approve 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®
Guideline 2a: A violation of a “binary” type requirement must be a “Severe” VSL.

Guideline 2b: 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.

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.

3 Order on Violation Severity Levels Proposed by the Electric Reliability Organization, 123 FERC 961,284 (2008).
41d. at P20
5ld. at P22
61d. at P32
7 Id. at P35
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Proposed VRF

NERC VRF Discussion

VRF Justifications — PER-006-1, Requirement R1

Medium

In this requirement, each Generator Operator (GOP) is required to train its plant personnel on the
operational functionality of Protection Systems and Remedial Action Schemes that affect output of a
generating Facility.

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

The PRC-001-1.1(ii), Requirement R1 that will be replaced by PER-006-1, Requirement R1 has a VRF of High.
The VRF of High is associated with the performance of the Balancing Authority (BA) and Transmission
Operator (TOP) as they have a greater responsibility for ensuring reliable operation of the bulk electric
system. The requirement for these entities to be familiar with the purpose and limitations of Protection
System schemes in its area is addressed by the Transmission Operations and Interconnection Reliability
Operations and Coordination (TOP/IRO) sets of Reliability Standards and various requirements identified in
the project mapping document. These requirements are appropriately assigned VRFs of Medium and High,
therefore, does not require the GOP to also have a VRF of High. The Medium VRF is consistent with the
training Requirements in the PER-005-2 (System Personnel Training) Reliability Standard, which includes the
GOP, BA, TOP, and Reliability Coordinator.

FERC VRF G1 Discussion

Guideline 1- Consistency w/ Blackout Report:

This Requirement is consistent with the intent of Recommendation 8: Improve System Protection to Slow
or Limit the Spread of Future Cascading Outages.

VRF and VSL Justifications (PER-006-1)

Project 2007-06.2 Phase 2 of System Protection Coordination 5




Proposed VRF

FERC VRF G2 Discussion

VRF Justifications — PER-006-1, Requirement R1

Medium

Guideline 2- Consistency within a Reliability Standard:

The Requirement has a single reliability activity associated with the reliability objective and no sub-
Requirement(s) which allows a single VRF to be assigned; therefore no conflict(s) exist.

FERC VRF G3 Discussion

Guideline 3- Consistency among Reliability Standards:

The Requirement with a Medium VRF is consistent with the training Requirements in PER-005-1 and PER-
005-2 that will become effective July 1, 2016.

FERC VRF G4 Discussion

Guideline 4- Consistency with NERC Definitions of VRFs:

A VRF of Medium is consistent with the NERC VRF definition because GOP plant personnel could gain
knowledge of the operational functionality of Protection Systems and Remedial Action Schemes that affect
output of a generating Facility without specific training.

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

FERC VRF G5 Discussion

Guideline 5- Treatment of Requirements that Co-mingle More than One Obligation:

This Requirement does not co-mingle reliability objectives of differing risk; therefore, the assigned VRF of
Medium is consistent.

VRF and VSL Justifications (PER-006-1)
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Proposed VSL — PER-006-1, Requirement R1

The Generator Operator failed to
provide training as described in
Requirement R1 to the greater
of:

e one applicable personnel at a
single Facility, or

e 5% or less of the total

applicable personnel of the
Generator Operator.

Moderate

The Generator Operator failed to
provide training as described in
Requirement R1 to the greater
of:

e two applicable personnel at
a single Facility, or

e more than 5% and less than
or equal to 10% of the total
applicable personnel of the
Generator Operator.

High

The Generator Operator failed to
provide training as described in
Requirement R1 to the greater
of:

e three applicable personnel
at a single Facility, or

e more than 10% and less than
or equal to 15% of the total
applicable personnel of the
Generator Operator.

The Generator Operator failed to
provide training as described in
Requirement R1 to the greater
of:

o five or more applicable

personnel at a single Facility,
or

e more than 15% of the total
applicable personnel of the
Generator Operator.

OR

The Generator Operator failed to
provide training as described in
Requirement R1 to its applicable
personnel.

NERC VSL Guidelines

VSL Justifications — PER-006-1, Requirement R1

Meets NERC’s VSL Guidelines—There is a gradated VSL for partial performance from a Lower to High VSL
and a VSL of Severe for severe or complete failure of the Requirement.

VRF and VSL Justifications (PER-006-1)
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VSL Justifications — PER-006-1, Requirement R1

FERCVSLG1

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

The currently effective PRC-001-1.1(ii) did not have VSLs assignments. The proposed VSLs do not lower the
current level of compliance because they are consistent with the approved PER-005-2, Requirement R6 for
which PER-006-1, Requirement R1 is based upon.

FERC VSL G2

Violation Severity Level
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

Guideline 2a:

This Requirement has a binary component and utilizes a VSL of Severe for complete failure in addition to
incremental VSLs for partial performance. The VSLs provide a non-preferential way to apply violation levels
to both small and large entities. Violations may be assessed at the greater of the number of personnel at
the plant level or a percentage of personnel at the entity level.

Guideline 2b:

The proposed VSL does not use any ambiguous terminology, thereby supporting uniformity and consistency
in the determination of similar penalties for similar violations.

FERC VSL G3

Violation Severity Level
Assignment Should Be
Consistent with the
Corresponding Requirement

The proposed VSL uses similar terminology to that used in the corresponding Requirement, and is therefore
consistent with the Requirement.

VRF and VSL Justifications (PER-006-1)
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FERC VSL G4

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

VSL Justifications — PER-006-1, Requirement R1

The VSL is based on a single violation and not cumulative violations.

VRF and VSL Justifications (PER-006-1)
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Summary of Development History

The development record for proposed Reliability Standard PRC-027-1 is summarized
below.

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 selected to lead each project in accordance with Section
4.3 if the NERC Standards Process Manual.? For this project, the standard drafting team
consisted of industry experts, all with a diverse set of experiences. A roster of the standard
drafting team members is included in Exhibit H.

II. Standard Development History

A. Standard Authorization Request Development

Project 2007-06 — System Protection Coordination was initiated on May 7, 2007 as a
Standard Authorization Request (“SAR?”) to address the directive from FERC in Order No.
693, and other issues identified by the System Protection and Control Task Force pertaining to
PRC-001. The System Protection Coordination Standard Drafting Team (“SPC SDT”) divided
their project into two phases. In Phase 1 of the project, the SPC SDT addressed Requirements
R3 and R4 of PRC-001.1(ii) and developed Reliability Standard PRC-027-1 to address
outstanding issues in Project 2007-06. The SAR was approved by the Standards Committee and

was posted for a 30-day informal comment period from June 11, 2007 through July 10, 2007.

1 Section 215(d)(2) of the Federal Power Act; 16 U.S.C. §824(d) (2) (2012).

2 The NERC Standard Processes Manual is available at
http://www.nerc.com/comm/SC/Documents/Appendix_3A StandardsProcessesManual.pdf.

3 Order No. 693, Mandatory Reliability Standards for the Bulk-Power System, 72 Fed. Reg. 16416 (2007) (to

be codified at 18 C.F.R. pt. 40).


http://www.nerc.com/comm/SC/Documents/Appendix_3A_StandardsProcessesManual.pdf

B. First Posting — Formal Comment Period, Ballot and Non-Binding Poll

Proposed Reliability PRC-027-1* was posted for a 45-day public comment period from
May 21, 2012 through July 5, 2012, with an initial ballot held from June 26, 2012 through July 5,
2012. Several documents were posted for guidance with the first draft, including a Comment
Form, Mapping Document, Implementation Plan, the Violation Risk Factors (“VRFs”) and
Violation Severity Levels (“VSLs”) Justification document and the Technical Justification
document. The initial ballot received 84.24% quorum, and 23.82% approval. The Non-binding
Poll for VRFs and VVSLs reached quorum at 82.26% of the ballot pool, and the standard and
associated documents received support from 25.19% of the voters. There were 76 sets of
responses to the posting, including comments from approximately 198 different individuals from
approximately 139 companies representing all 10 of the industry segments.®

C. Second Comment Period, Successive Ballot and Non-Binding Poll

Proposed Reliability Standard PRC-027-1 was posted for an additional 30-day public
comment period from November 16, 2012 through December 17, 2012, with a successive
parallel ballot held from December 7, 2012 through December 17, 2012. The successive ballot
reached quorum at 76.47% of the ballot pool, and the standard and associated documents
received support from 33.23% of the voters. The Non-binding Poll reached quorum at 75.58%
of the ballot pool, and the standard and associated documents received support from 34.80% of

the voters. There were 82 sets of comments, including comments from approximately 220

4 The SPC SDT initially posted a draft of PRC-001-2 in 2009. After a second draft went through a NERC
Quality Review in December 2010, the SPC SDT decided to focus its knowledge and expertise on developing a new
results-based Reliability Standard.

5 NERC, Consideration of Comments, Project 2007-06, System Protection Coordination, available at
http://www.nerc.com/pa/Stand/Project%20200706%20System%20Protection%20Coordination%20DL/2007-

06_C of C 11162012 Final_draft ahm.pdf.



http://www.nerc.com/pa/Stand/Project%20200706%20System%20Protection%20Coordination%20DL/2007-06_C_of_C_11162012_Final_draft_ahm.pdf
http://www.nerc.com/pa/Stand/Project%20200706%20System%20Protection%20Coordination%20DL/2007-06_C_of_C_11162012_Final_draft_ahm.pdf

different individuals and approximately 157 companies, representing all 10 of the industry
segments.®
D. Third Comment Period, Successive Ballot and Non-Binding Poll
Proposed Reliability Standard PRC-027-1 was posted for an additional 30-day formal
comment period from June 4, 2013 through July 3, 2013, with an additional parallel ballot held
from June 24, 2013 through July 3, 2013. The additional ballot reached quorum at 77.65% of the
ballot pool, and the standard and associated documents received support from 52.71% of the
voters. The Non-binding Poll reached quorum at 77.12% of the ballot pool, and the standard and
associated documents received support from 52.48% of the voters. There were 67 sets of
comments, including comments from approximately 196 different individuals and approximately
130 companies, representing all 10 of the industry segments.’
E. Fourth Comment Period, Additional Ballot and Non-Binding Poll
Proposed Reliability Standard PRC-027-1 was posted for an additional 45-day comment
period from November 4, 2013 through December 31, 2013, with a successive parallel ballot held
from December 9, 2013 through December 31, 2013. The successive ballot reached quorum at
76.60% of the ballot pool, and the standard and associated documents received support from
65.71% of the voters. The Non-binding Poll reached quorum at 77.63% of the ballot pool, and

the standard and associated documents received support from 70.75% of the voters.

6 NERC, Consideration of Comments, Project 2007-06 System Protection Coordination, available at
http://www.nerc.com/pa/Stand/Project%20200706%20System%20Protection%20Coordination%20DL/Comment R
eport 2007-06_SPCSDT TEAM final 05302013.pdf.

7 NERC, Consideration of Comments, Project 2007-06 System Protection Coordination PRC-027-1,
available at
http://www.nerc.com/pa/Stand/Project%20200706%20System%20Protection%20Coordination%20DL/Comment_re
port 2007-06 SPC PRC-027 10312013 TEAM final.pdf.
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http://www.nerc.com/pa/Stand/Project%20200706%20System%20Protection%20Coordination%20DL/Comment_Report_2007-06_SPCSDT_TEAM_final_05302013.pdf
http://www.nerc.com/pa/Stand/Project%20200706%20System%20Protection%20Coordination%20DL/Comment_Report_2007-06_SPCSDT_TEAM_final_05302013.pdf
http://www.nerc.com/pa/Stand/Project%20200706%20System%20Protection%20Coordination%20DL/Comment_report_2007-06_SPC_PRC-027_10312013_TEAM_final.pdf
http://www.nerc.com/pa/Stand/Project%20200706%20System%20Protection%20Coordination%20DL/Comment_report_2007-06_SPC_PRC-027_10312013_TEAM_final.pdf

F. Fifth Comment Period, Additional Ballot and Non-Binding Poll
Proposed Reliability Standard PRC-027-1 was posted for an additional 45-day comment
period from April 1, 2015 through May 15, 2015, with an additional parallel ballot held from
May 6, 2015 through May 15, 2015. The additional ballot reached quorum at 82.53% of the
ballot pool, and the standard and associated documents received support from 39.65% of the
voters. The Non-binding Poll reached quorum at 81.65% of the ballot pool, and the standard and
associated documents received support from 38.65% of the voters.
G. Sixth Comment Period, Additional Ballot and Non-Binding Poll
Proposed Reliability Standard PRC-027-1 was posted for an additional 45-day formal
comment period from July 29, 2015 through September 11, 2015, with an additional parallel
ballot held from September 2, 2015 through September 11, 2015. The additional ballot reached
quorum at 84.34% of the ballot pool, and the standard and associated documents received support
from 69.77% of the voters. The Non-binding Poll reached quorum at 82.22% of the ballot pool,
and the standard and associated documents received support from 70.00% of the voters. There
were 64 sets of comments, including comments from approximately 162 different individuals and
approximately 112 companies, representing all 10 of the industry segments.®
H. Final Ballot
Proposed Reliability Standard PRC-027-1 was posted for a 10-day final ballot period
from October 5, 2015 through October 14, 2015. The ballot for the proposed Reliability

Standard and associated documents reached quorum at 89.16% of the ballot pool, and the

8 NERC, Consideration of Comments, Project 2007-06 System Protection Coordination, (October 5, 2016),
available at
http://www.nerc.com/pa/Stand/Project%20200706%20System%20Protection%20Coordination%20DL/2007-
06_System Protection_Coordination_Comment Report 10012015.pdf.
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http://www.nerc.com/pa/Stand/Project%20200706%20System%20Protection%20Coordination%20DL/2007-06_System_Protection_Coordination_Comment_Report_10012015.pdf
http://www.nerc.com/pa/Stand/Project%20200706%20System%20Protection%20Coordination%20DL/2007-06_System_Protection_Coordination_Comment_Report_10012015.pdf

standard received sufficient affirmative votes for approval, receiving support from 80.94% of the
voters.®
I. Board of Trustees Adoption

Proposed Reliability Standard PRC-027-1 was adopted by the NERC Board of Trustees on

November 5, 2015.1°

9 NERC, Standards Announcement, Project 2007-06 System Protection Coordination, available at

http://www.nerc.com/pa/Stand/Project%20200706%20System%20Protection%20Coordination%20DL/2007-

06 PRC-027-1 FB Results Word_Announc 10152015.pdf.

10 NERC, Board of Trustees Agenda Package, Agenda Item 4e (Project 2007-06 System Protection
Coordination (PRC-027)), available at
http://www.nerc.com/gov/bot/Agenda%20highlights%20and%20Mintues%202013/Board Agenda_Package Nove
mber 2015 v3a.pdf.



http://www.nerc.com/pa/Stand/Project%20200706%20System%20Protection%20Coordination%20DL/2007-06_PRC-027-1_FB_Results_Word_Announc_10152015.pdf
http://www.nerc.com/pa/Stand/Project%20200706%20System%20Protection%20Coordination%20DL/2007-06_PRC-027-1_FB_Results_Word_Announc_10152015.pdf
http://www.nerc.com/gov/bot/Agenda%20highlights%20and%20Mintues%202013/Board_Agenda_Package_November_2015_v3a.pdf
http://www.nerc.com/gov/bot/Agenda%20highlights%20and%20Mintues%202013/Board_Agenda_Package_November_2015_v3a.pdf
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Status:

A final ballot for PRC-027-1 — Coordination of Protection Systems for Performance During Faults concluded 8 p.m. Eastern, Wednesday, October 14, 2015. The ballot results can be accessed via the links
below. The standard will be submitted to the Board of Trustees for adoption. Once TOP-009-1 is approved by ballot and adopted by the Board of Trustees, PRC-027-1 will be filed with the appropriate regulatory authorities
in conjunction with TOP-009-1 to achieve the complete retirement of PRC-001-1.1(ii).

Retirement of PRC-001-1.1(ii)

In conjunction with Project 2007-06.2 Phase 2 of System Protection Coordination, NERC is proposing the complete retirement of PRC-001-1.1(ii). In Phase 2, Requirement R1 is being incorporated into the proposed
Reliability Standard TOP-009-1. Requirements R2, R5, and R6 are proposed for retirement as the reliability objectives of those requirements are addressed by other TOP/IRO standards. See the Mapping Document on the
Phase 2 project page for an explanation of how the reliability objectives of Requirements R1, R2, R5, and R6 are addressed. The remaining two Requirements R3 and R4 of PRC-001-1.1(ii) are addressed by PRC-027-1. See
the Project 2007-06 System Protection Coordination Mapping Document below. The complete retirement of PRC-001-1.1(ii) is contingent upon the approval of Reliability Standards PRC-027-1 and TOP-009-1. NERC is
proposing the retirement of PRC-001-1.1(ii) in the implementation plans associated with both projects.

Background

Project 2007-06 System Protection Coordination originated in 2007 to address directives from FERC Order 693 and other issues identified by the System Protection and Control Task Force pertaining to PRC-001. The System
Protection Coordination Standard Drafting Team (SPCSDT) has developed Reliability Standard PRC-027-1 with the stated purpose: “ 7o maintain the coordination of Protection Systems installed to detect and isolate Faults on
Bulk Electric System (BES) Elements, such that those Protection Systems operate in the intended sequence during Faults’ to address all of the outstanding issues. PRC-027-1 clarifies the coordination aspects and
incorporates the reliability objectives of Requirements R3 and R4 from PRC-001-1.1(ii).

Draft 5 of PRC-027-1 was posted for formal comment and ballot from April 1 — May 15, 2015. The standard received affirmative votes totaling 39.63 percent. The drafting team appreciated the feedback industry

stakeholders provided and has incorporated many of the suggested revisions into draft 6 of the standard. In accordance with section 4.13: Additional Ballots of the Standards Process Manual, the drafting team is not
providing written responses to the comments with this posting because significant revisions to the standard were made and an Additional Ballot will be conducted.

Draft 6 of PRC-027-1 consists of three proposed requirements.

Requirement R1 mandates that an entity establish a process for developing new and revised Protection System settings for BES Elements to operate in the intended sequence during Faults; and stipulates certain attributes
that must be included in the process.

Requirement R2 mandates that an entity periodically perform Protection System Coordination Studies and/or compare existing Fault current values to established Fault current baselines for Protection Systems applied on
BES Elements that are identified as being affected by changes in Fault current. The applicable Protection System functions are identified in Attachment A.

Requirement R3 mandates that an entity utilize the process established in accordance with Requirement R1.

Standard(s) Affected: PRC-027-1 - System Protection Coordination, Retirement of PRC-001-1.1(ii) - System Protection Coordination

Purpose/Industry Need
Coordinated Protection Systems enhance reliability by isolating Faults, thus reducing the risk of BES instability or Cascading and leaving the remainder of the BES operational and more capable of withstanding the next
Contingency. When Faults occur, properly coordinated Protection Systems minimize the number of BES Elements removed from service and protect equipment from damage.
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Name NERC System Protection and
Control Task Force (Attachment A)

[ ] | New Standard

Primary Contact Charles Rogers (SPCTF

X  Revision to existing Standard

Chairman)

Telephone 517-788-0027 [1 Withdrawal of existing Standard
Fax 517-788-0917

E-mail cwrogers@cmsenergy.com [ ] Urgent Action

Purpose (Describe the purpose of the standard — what the standard will achieve in support

of reliability.)

The purpose of standard PRC-001-1 — System Protection Coordination should remain “To

ensure system protection is coordinated among operating entities.” The standard should be

revised to:

1. Assure that Protection System application and performance issues are coordinated

among all related entities.

2. Correct the applicable entities within the standard to reflect the actual functional
responsibilities, as described in the NERC Functional Model.
3. Incorporate other general improvements described in the standards development

work plan and from other sources.

vk

Address directives received from ERO regulatory authorities.
Consider the observations and recommendations developed by the NERC SPCTF,

which are detailed in the attached report (Attachment B), approved by the Planning

Committee in December 2006.
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Industry Need (Provide a detailed statement justifying the need for the proposed
standard, along with any supporting documentation.)

Protection system coordination is an absolute necessity for the North American electric
system to operate properly. PRC-001 is a Version 0 standard, and was translated from an
operating policy that was appropriate in an era of voluntary compliance.

The Version 0 standards and recent updates were put in place as a temporary starting point
to start up the electric reliability organization and begin enforcement of mandatory
standards. However, it is important to update those standards, incorporating improvements
to make the standards more suitable for enforcement.

Both FERC (within Order 693) and the SPCTF (in their report on PRC-001) identified
significant shortcomings in the existing standard.

Brief Description (Describe the proposed standard in sufficient detail to clearly define the
scope in a manner that can be easily understood by others.)

The existing PRC-001 Standard has been identified in the Reliability Standards Development
Plan as requiring revision, within the FERC Order 693 as requiring revisions, and by a SPCTF
report (attached) which identified a number of issues with the existing standard (the SPCTF
report, which precedes FERC Order 693, also includes observations from the preceding FERC
NOPR on RM-06-16-000). This revision of PRC-001 should address concerns from these
sources and should include the upgrades to the standard identified in Attachment C to bring
the revised standard into conformance with the latest version of the ERO Rules of
Procedure.

Detailed Description

This project will address the issues identified by the System Protection and Control Task
Force for the planning-related requirements in PRC-001 as well as any planning-related
concerns identified in FERC Order 693. (The operations-related requirements in PRC-001
are being addressed under Project 2006-06.) A detailed listing of the areas of the existing
standard that need improvement is provided in Attachment B titled "NERC SPCTF
Assessment of Standard PRC-001-0 - System Protection Coordination”

The drafting team will also make the improvements to the standard identified in
Attachment C - “Reliability Standards Review Guidelines” to bring the revised standard
into conformance with the latest version of the ERO Rules of Procedure.
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Reliability Functions

The Standard will Apply to the Following Functions (Check box for each one that applies.)

X Reliability Responsible for the real-time operating reliability of its Reliability
Coordinator Coordinator Area in coordination with its neighboring Reliability
Coordinator’s wide area view.

X Balancing Authority | Integrates resource plans ahead of time, and maintains load-
interchange-resource balance within its metered boundary and
supports system frequency in real time.

] Interchange Authorizes valid and balanced Interchange Schedules.

Authority
X Planning Assesses the longer-term reliability of its Planning Coordinator
Coordinator Area.

] Resource Planner Develops a >one year plan for the resource adequacy of its
specific loads within a Planning Coordinator Area.

L] Transmission Develops a >one year plan for the reliability of the interconnected

Planner Bulk Electric System within its portion of the Planning Coordinator
Area.
L] Transmission Administers the transmission tariff and provides transmission
Service Provider services under applicable transmission service agreements (e.g.,
the pro forma tariff).
X Transmission Owner | Owns and maintains transmission facilities.
X Transmission Ensures the real-time operating reliability of the transmission
Operator assets within a Transmission Operator Area.
X Distribution Delivers electrical energy to the End-use customer.
Provider

X Generator Owner Owns and maintains generation facilities.

X Generator Operator | Operates generation unit(s) to provide real and reactive power.

] Purchasing-Selling Purchases or sells energy, capacity, and necessary reliability-

Entity related services as required.
L] Market Operator Interface point for reliability functions with commercial functions.
L] Load-Serving Entity | Secures energy and transmission (and reliability-related services)

to serve the End-use Customer.
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Reliability and Market Interface Principles

Applicable Reliability Principles (Check box for all that apply.)

X

1.

Interconnected bulk electric systems shall be planned and operated in a coordinated
manner to perform reliably under normal and abnormal conditions as defined in the
NERC Standards.

The frequency and voltage of interconnected bulk electric 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 electric
systems shall be made available to those entities responsible for planning and
operating the systems reliably.

Plans for emergency operation and system restoration of interconnected bulk electric
systems shall be developed, coordinated, maintained and implemented.

Facilities for communication, monitoring and control shall be provided, used and
maintained for the reliability of interconnected bulk electric systems.

Personnel responsible for planning and operating interconnected bulk electric
systems shall be trained, qualified, and have the responsibility and authority to
implement actions.

The security of the interconnected bulk electric systems shall be assessed,
monitored and maintained on a wide area basis.

[

Bulk power systems shall be protected from malicious physical or cyber attacks.

Does the proposed Standard comply with all the following Market Interface
Principles? (Select “yes” or “no” from the drop-down box.)

1. The planning and operation of bulk electric systems shall recognize that reliability is an
essential requirement of a robust North American economy. Yes

2. An Organization Standard shall not give any market participant an unfair competitive
advantage.Yes

3. An Organization Standard shall neither mandate nor prohibit any specific market structure.
Yes

4. An Organization Standard shall not preclude market solutions to achieving compliance with

that Standard. Yes
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5. An Organization Standard shall not require the public disclosure of commercially sensitive
information. All market participants shall have equal opportunity to access commercially
non-sensitive information that is required for compliance with reliability standards. Yes

Related Standards

Standard No. | Explanation

MOD-011-0 Modify to include the essential data for wide-area fault studies, as noted in
the attached SPCTF report on PRC-001.

Related SARs

SAR ID Explanation

RC SAR Project 2006-06 - Reliability Coordination includes modification of the real-
time requirements but does not address the planning-related
requirements.

Regional Variances

Region Explanation
ERCOT None
FRCC None
MRO None
NPCC None
SERC None
RFC None
SPP None
WECC None
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Attachment B - SPCTF Assessment of PRC-001-1 — System Protection Coordination

Introduction

When the original scope for the System Protection and Control Task Force was developed, one of the
assigned items was to review all of the existing PRC-series Reliability Standards, to advise the Planning
Committee of our assessment, and to develop Standards Authorization Requests, as appropriate, to
address any perceived deficiencies.

This report presents the SPCTF’s assessment of PRC-001-0 — System Protection Coordination. The
report includes the SPCTF’s understanding of the intent of this standard and contains specific
observations relative to the existing standard.

This standard was developed by translating the requirements of an earlier Phase | Planning Standard; thus
it has not been previously subjected to a critical review of the Requirements.

Executive Summary

This reliability standard is intended to assure that system protection is coordinated between multiple
transmission entities and between generation entities and transmission entities. It appears that this
standard is intended to address coordination of protection functions and capabilities in both the operating
time frame and the planning time frame. These time frames, as they apply to protective functions, are
discussed, as are the various responsibilities to assure the related coordination.

The SPCTF concludes that the list of applicable entities in the existing standard is incomplete and that the
assigned responsibilities do not reflect the activities of the identified functions. Significantly, the existing
standard disregards the significant responsibilities and roles of the equipment owners; specifically, the
Transmission Owners and Generator Owners.

The SPCTF also concludes that the Requirements of the existing standard are vague and ambiguous, and
that, while Measures and Levels of Non-Compliance are defined, these are essentially unenforceable
because of fundamental flaws within the requirements.

Assessment of PRC-001-0

General Comments
The SPCTF offers the following general comments:

1. None of the requirements within PRC-001-0 specifically indicate what protective systems are being
addressed.

2. The phrase “protective relay or equipment” is a recurring phrase, and generally should be revised to
“protective system” or “protective system equipment.”

3. The phrase “If a protective relay or equipment failure reduces system reliability” is ambiguous, and
needs additional clarification. This phrase does not clearly state when failures must be reported.

4. Many of the requirements list the Balancing Authority as an applicable entity. It does not seem that
the Balancing Authority has the direct responsibility for any of these activities, and only needs to
respond to the various issues when directed by the Transmission Operator and/or Generator Operator.

Applicability
4.1. Balancing Authorities

4.2. Transmission Operators
4.3. Generator Operators
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The remainder of the PRC-series standards rarely assigns any responsibility for protection systems to any
of the above entities. Specifically, the responsibilities for disturbance monitoring (which includes some
monitoring of protective systems) and for protective system maintenance apply to the equipment owners,
specifically Transmission Owners and Generator Owners. The current applicable entities do, however,
have a role in the functions of this standard. The SPCTF asserts that Transmission Owner, Generator
Owner, and Distribution Provider should be added to the list of Applicable Entities.

R1

R1. Each Transmission Operator, Balancing Authority, and Generator Operator shall be
familiar with the purpose and limitations of protective system schemes applied it its
area.

This requirement is a statement of a highly laudable goal, but this is not specific and enforceable. In fact,
the drafting team that was providing missing Measures and Compliance Elements was unable to assign
either to this requirement.

It may be possible to restate this requirement in such a way to be measurable and enforceable. The
protective system equipment owners (Transmission Owners, Generator Owners, and Distribution
Providers) should be responsible to provide the necessary information to the Transmission Operator and
Generator Operator to facilitate their familiarity with the relevant protective systems.

R2

R2. Each Generator Operator and Transmission Operator shall notify reliability entities of
relay or equipment failures as follows:

R21If a protective relay or equipment failure reduces system reliability, the Generator
Operator shall notify its Transmission Operator and Host Balancing Authority. The
Generator Operator shall take corrective action as soon as possible.

R22.If a protective relay or equipment failure reduces system reliability, the Transmission
Operator shall notify its Reliability Coordinator and affected Transmission Operators
and Balancing Authorities. The Transmission Operator shall take corrective action as
soon as possible.

Requirement R2 addresses the operating horizon, but the equipment owner entities will be familiar with
the condition of their protective system equipment.

Therefore, the responsibility for this requirement must originate with the owner entities: the
Transmission Owner, Generator Owner, and Distribution Provider. These entities should inform the
Transmission Operator, Generator Operator, and Balancing Authorities of equipment failures pertinent to
this requirement. The Transmission Operators may need to have to coordinate with each other, similar to
the existing requirement R4.

The requirement for corrective action, “as soon as possible”, is vague and ambiguous, and needs
modification to be specific.

As evidenced by the lack of a related Measure (via the drafting team for missing Measures and
Compliance Elements), this requirement is currently not measurable.
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R3
Not only new protective systems and changes to protective systems should be coordinated. A

R3. A Generator Operator or Transmission Operator shall coordinate new protective systems and
changes as follows.

R3.1. Each Generator Operator shall coordinate all new protective systems and all protective
system changes with its Transmission Operator and Host Balancing Authority.

R3.2. Each Transmission Operator shall coordinate all new protective systems and all
protective system changes with neighboring Transmission Operators and Balancing
Authorities.

requirement should be added to require coordination of all existing protective systems. Then, requirement
R3 should require the coordination new protective systems and changes to protective systems with
existing protective systems.

Requirement R3 addresses the planning horizon; therefore, this responsibility should be assigned to the
Transmission Owner, Generator Owner, and Distribution Provider.

In addition, R3.1 should be bi-directional; the Transmission entity should provide similar coordination
with the Generator entity.

R4

R4. Each Transmission Operator shall coordinate protection systems on major transmission lines
and interconnections with neighboring Generator Operators, Transmission Operators, and
Balancing Authorities.

It’s unclear whether this requirement addresses the operations planning horizon or the planning horizon.

If Requirement R4 addresses the planning horizon, the responsibilities should be assigned similarly to the
recommendations for R3, to the Transmission Owner, Generator Owner, and Distribution Provider. If
Requirement R4 addresses the planning horizon, it seems to be redundant with R3 to some extent.

R5

R5. A Generator Operator or Transmission Operator shall coordinate changes in generation,
transmission, load or operating conditions that could require changes in the protection systems
of others:

R5.1. Each Generator Operator shall notify its Transmission Operator in advance of changes
in generation or operating conditions that could require changes in the Transmission
Operator’s protection systems.

R5.2. Each Transmission Operator shall notify neighboring Transmission Operators in
advance of changes in generation, transmission, load, or operating conditions that
could require changes in the other Transmission Operators’ protection systems.
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Requirement R5 addresses the both the planning horizon and operating planning horizon. It is essential to
the reliability of the system that this activity occurs, and it must occur in advance of any changes to the
system.

In the operations planning horizon, the Operator entities should coordinate these changes with the Owner
entities, since the Owners have the tools to analyze the effects of these system changes on the protective
systems and the access to the protective systems to make any needed changes to the protective system.

In the planning horizon, the owner entities should be responsible for this requirement, similarly to
Requirement R3.

R6

R6. Each Transmission Operator and Balancing Authority shall monitor the status of each Special
Protection System in their area, and shall notify affected Transmission Operators and Balancing
Authorities of each change in status.

Requirement R6 addresses the operating horizon. The Owners have to monitor the status of Special
Protection Systems and provide the status to the Operators. The Operators then should coordinate the
availability of Special Protection Systems between each other, and take any necessary operating actions to
address issues with Special Protection Systems.

This requirement needs to better define “status of ... Special Protection System...”

This requirement may be better moved to one of the PRC-series standards specifically addressing Special
Protection Systems.

Related Standard

MOD-011-0 — Regional Steady-State Data Requirements and Reporting Procedures
Also, while reviewing PRC-001, the SPCTF noted that no existing NERC Standard requires that a
consistent model be maintained for protection studies, such as that required by MOD-011-0 — Regional
Steady-State Data Requirements and Reporting Procedures, for other steady-state studies. Without such a
model, various Transmission Owners, Generator Owners, and Distribution Providers cannot accurately
apply the protective relaying. To address this deficiency, the SPCTF recommends that MOD-011,
Maintenance and Distribution of Steady-State Data Requirements and Reporting Procedures, be modified
to include the essential data for wide-area fault studies. The specific MOD-011 requirements are listed
below, together with suggested modifications.

R1.2 — Generators

Recommend including direct-axis synchronous reactance (Xg), transient reactance (Xq’), sub
transient reactance (X4"), and the associated time constants (Tg, Tgo’, and Tg,”) for synchronous
generators. For induction and inverter generators, generically include the data necessary to model
the equipment in short circuit models in the positive, negative, and zero sequence domains.

R1.3 — Transmission Lines
Recommend specifying the positive and zero sequence impedance, including mutual impedances

R1.5 - Transformers
Recommend specifying positive sequence and zero sequence impedance, including all grounding
effects.

Page 5



Attachment B - SPCTF Assessment of PRC-001-1 — System Protection Coordination

FERC Assessment of PRC-001-0

In the October 20, 2006, the Notice of Proposed Rulemaking for adoption of NERC Standards (Docket
Number RMO06-16-000), the Federal Energy Regulatory Commission, for the most part, considered the
operating horizon impacts of PRC-001. FERC proposed that PRC-001-0 be approved as mandatory and
enforceable. They did, however, propose that NERC be directed to make modifications to PRC-001. The
modifications proposed in the NOPR are excerpted from the NOPR and repeated below:

“The Commission proposes to direct that NERC submit a modification to PRC-001-0 that: (1) includes
Measures and Levels of Non-Compliance; (2) includes a requirement that relevant transmission operators
and generator operators must be informed immediately upon the detection of failures in relays or
protection system elements on the Bulk-Power System that would threaten reliable operation, so that
these entities can carry out the appropriate corrective control actions consistent with those used in
mitigating IROL violations; and (3) clarifies that, after being informed of failures in relays or protection
system elements on the Bulk-Power System, transmission operators or generator operators shall carry out
corrective control actions, i.e., returning the system to a stable state that respects system requirements as
soon as possible and no longer than 30 minutes.”

Other Activities related to PRC-001-0

The Standard Drafting Team on Missing Measures and Compliance Elements modified PRC-001-0 as a
part of their work, but the requirements were not changed. As this report is being prepared, the modified
Standard is being balloted.

A draft SAR for the revision of PRC-001-0 is included in the “Draft Reliability Standards Development
Plan: 2007-2009”, which was presented to the NERC Board of Trustees for their approval on November
1, 2006. This draft SAR is entitled, “System Protection Project (2009-01)”, and discusses many of the
same deficiencies in PRC-001-1 that were identified by the SPCTF.
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Attachment B - SPCTF Assessment of PRC-001-1 — System Protection Coordination

Conclusion and Recommendation

As it exists today, enforcement of PRC-001-0 will be very difficult. The applicable entities in the existing
Standard are incorrect for many of the requirements, and the requirements themselves are vague and not
measurable. In addressing the “operating horizon,” “operations planning horizon,” and “planning
horizon” protection coordination issues, the deficiencies in the current standard are magnified.

The SPCTF recommends that the existing draft Standards Authorization Request that is included in the
“Draft Reliability Standards Development Plan: 2007-2009” be modified to include the observations
from the SPCTF assessment of PRC-001-0 and also include the modifications directed in the FERC
NOPR on RMO06-16-000. The SPCTF also recommends that the requirements for the operating horizon
and planning horizon be clearly delineated and warrants consideration of dividing this standard into two
standards.

In addition, it is not possible to effectively coordinate protective systems without having accurate short
circuit models of neighboring systems. To address these modeling issues related to data for short circuit
calculations, the SPCTF recommends that a Standards Authorization Request be developed to modify
Standard MOD-013-1 — RRO Dynamics Data Requirements and Reporting Procedures, to address these
issues. Data for short circuit calculations, as noted in this report, should be considered as additional
requirements within MOD-013-1.
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Appendices

Attachment A is not relevant to
this SAR and was removed
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Attachment C — Reliability Standard Review Guidelines

Standard Review Guidelines

Applicability

Does this reliability standard clearly identify the functional classes of entities responsible for complying
with the reliability standard, with any specific additions or exceptions noted? Where multiple functional
classes are identified is there a clear line of responsibility for each requirement identifying the functional
class and entity to be held accountable for compliance? Does the requirement allow overlapping
responsibilities between Registered Entities possibly creating confusion for who is ultimately accountable
for compliance?

Does this reliability standard identify the geographic applicability of the standard, such as the entire North
American bulk power system, an interconnection, or within a regional entity area? If no geographic
limitations are identified, the default is that the standard applies throughout North America.

Does this reliability standard identify any limitations on the applicability of the standard based on electric
facility characteristics, such as generators with a nameplate rating of 20 MW or greater, or transmission
facilities energized at 200 kV or greater or some other criteria? If no functional entity limitations are
identified, the default is that the standard applies to all identified functional entities.

Purpose

Does this reliability standard have a clear statement of purpose that describes how the standard
contributes to the reliability of the bulk power system? Each purpose statement should include a value
statement.

Performance Requirements

Does this reliability standard state one or more performance requirements, which if achieved by the
applicable entities, will provide for a reliable bulk power system, consistent with good utility practices
and the public interest?

Does each requirement identify who shall do what under what conditions and to what outcome?

Measurability
Is each performance requirement stated so as to be objectively measurable by a third party with
knowledge or expertise in the area addressed by that requirement?

Does each performance requirement have one or more associated measures used to objectively evaluate
compliance with the requirement?

If performance results can be practically measured quantitatively, are metrics provided within the
requirement to indicate satisfactory performance?

Technical Basis in Engineering and Operations
Is this reliability standard based upon sound engineering and operating judgment, analysis, or experience,
as determined by expert practitioners in that particular field?

Completeness
Is this reliability standard complete and self-contained? Does the standard depend on external
information to determine the required level of performance?

Consequences for Noncompliance

In combination with guidelines for penalties and sanctions, as well as other ERO and regional entity
compliance documents, are the consequences of violating a standard clearly known to the responsible
entities?
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Clear Language

Is the reliability standard stated using clear and unambiguous language? Can responsible entities, using
reasonable judgment and in keeping with good utility practices, arrive at a consistent interpretation of the
required performance?

Practicality
Does this reliability standard establish requirements that can be practically implemented by the assigned
responsible entities within the specified effective date and thereafter?

Capability Requirements versus Performance Requirements

In general, requirements for entities to have “capabilities’ (this would include facilities for
communication, agreements with other entities, etc.) should be located in the standards for certification.
The certification requirements should indicate that entities have a responsibility to ‘maintain’ their
capabilities.

Consistent Terminology
To the extent possible, does this reliability standard use a set of standard terms and definitions that are
approved through the NERC reliability standards development process?

If the standard uses terms that are included in the NERC Glossary of Terms Used in Reliability Standards,
then the term must be capitalized when it is used in the standard. New terms should not be added unless
they have a ‘unique’ definition when used in a NERC reliability standard. Common terms that could be
found in a college dictionary should not be defined and added to the NERC Glossary.

Are the verbs on the “verb list” from the DT Guidelines? If not — do new verbs need to be added to the
guidelines or could you use one of the verbs from the verb list?

Violation Risk Factors (Risk Factor)
High Risk Requirement

A requirement that, if violated, could directly cause or contribute to bulk electric system
instability, separation, or a cascading sequence of failures, or could place the bulk electric system
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 bulk electric
system instability, separation, or a cascading sequence of failures, or could place the bulk electric
system 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
bulk electric system, or the ability to effectively monitor and control the bulk electric system.
However, violation of a medium risk requirement is unlikely to lead to bulk electric system
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 bulk electric system, or the ability to effectively monitor, control, or
restore the bulk electric system. However, violation of a medium risk requirement is unlikely,
under emergency, abnormal, or restoration conditions anticipated by the preparations, to lead to
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bulk electric system instability, separation, or cascading failures, nor to hinder restoration to a
normal condition.

Lower Risk Requirement

A requirement that, if violated, would not be expected to adversely affect the electrical state or
capability of the bulk electric system, or the ability to effectively monitor and control the bulk
electric system. A requirement that is administrative in nature;

or 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 bulk electric system, or the ability to effectively
monitor, control, or restore the bulk electric system. A planning requirement that is administrative
in nature.

Time Horizon
The drafting team should also indicate the time horizon available for mitigating a violation to the
requirement using the following definitions:

Long-term Planning — a planning horizon of one year or longer.

Operations Planning — operating and resource plans from day-ahead up to and including
seasonal.

Same-day Operations — routine actions required within the timeframe of a day, but not real-
time.

Real-time Operations — actions required within one hour or less to preserve the reliability of
the bulk electric system.

Operations Assessment — follow-up evaluations and reporting of real time operations.

Violation Severity Levels

The drafting team should indicate a set of violation severity levels that can be applied for the
requirements within a standard. (“Violation severity levels’ replace existing ‘levels of non-compliance.”)
The violation severity levels must be applied for each requirement and may be combined to cover
multiple requirements, as long as it is clear which requirements are included and that all requirements are
included.

The violation severity levels should be based on the following definitions:

Lower: mostly compliant with minor exceptions — The responsible entity is mostly compliant
with and meets the intent of the requirement but is deficient with respect to one or more minor
details. Equivalent score: more than 95% but less than 100% compliant.

Moderate: mostly compliant with significant exceptions — The responsible entity is mostly
compliant with and meets the intent of the requirement but is deficient with respect to one or
more significant elements. Equivalent score: more than 85% but less than or equal to 95%
compliant.

High: marginal performance or results — The responsible entity has only partially achieved
the reliability objective of the requirement and is missing one or more significant elements.
Equivalent score: more than 70% but less than or equal to 85% compliant.

Severe: poor performance or results — The responsible entity has failed to meet the reliability
objective of the requirement. Equivalent score: 70% or less compliant.
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Compliance Monitor
Replace, ‘Regional Reliability Organization’ with ‘Regional Entity’

Fill-in-the-blank Requirements

Do not include any “fill-in-the-blank’ requirements. These are requirements that assign one
entity responsibility for developing some performance measures without requiring that the
performance measures be included in the body of a standard — then require another entity to
comply with those requirements.

Every reliability objective can be met, at least at a threshold level, by a North American
standard. If we need regions to develop regional standards, such as in under-frequency load
shedding, we can always write a uniform North American standard for the applicable functional
entities as a means of encouraging development of the regional standards.

Requirements for Regional Reliability Organization
Do not write any requirements for the Regional Reliability Organization. Any requirements
currently assigned to the RRO should be re-assigned to the applicable functional entity.

Effective Dates

Must be 1% day of 1% quarter after entities are expected to be compliant — must include time to
file with regulatory authorities and provide notice to responsible entities of the obligation to
comply. If the standard is to be actively monitored, time for the Compliance Monitoring and
Enforcement Program to develop reporting instructions and modify the Compliance Data
Management System(s) both at NERC and Regional Entities must be provided in the
implementation plan. The effective date should be linked to the NERC BOT adoption date.

Associated Documents
If there are standards that are referenced within a standard, list the full name and number of the
standard under the section called, ‘Associated Documents’.

Functional Model Version 3

Review the requirements against the latest descriptions of the responsibilities and tasks assigned
to functional entities as provided in pages 13 through 53 of the draft Functional Model Version
3.
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N E R C Maureen E. Long
. Standards Process Manager

NORTH AMERICAN ELECTRIC
RELIABILITY CORPORATION

June 11, 2007
TO: REGISTERED BALLOT BODY

Ladies and Gentlemen:
Announcement: Comment Periods Open

The Standards Committee (SC) announces the following standards actions:

SAR for System Protection Coordination (Project 2007-06) Posted for 30-day Comment Period
June 11-July 10, 2007

The SAR for Project 2007-06 — System Protection Coordination proposes to address the FERC directives in
Order 693 and to address a number of technical shortcomings identified by stakeholders and the System
Protection and Control Task Force and to bring the standard into conformance with the “Standard Review
Guidelines.”

The purpose of the proposed standard is to assure that protection system application and performance issues are
coordinated among all related entities. Please use this comment form to submit comments on this SAR.

SAR for Protection System Maintenance & Testing (Project 2007-17) Posted for 30-day Comment
Period June 11-July 10, 2007

This SAR for Project 2007-17 — Protection System Maintenance and Testing proposes to merge the requirements
from the following standards into a single standard to reduce the costs of compliance while also improving
efficiencies:

- PRC-005-1 — Transmission and Generation Protection System Maintenance and Testing

- PRC-008-0 — Underfrequency Load Shedding Equipment Maintenance Programs

- PRC-011-0 — UVLS System Maintenance and Testing

- PRC-017-0 — Special Protection System Maintenance and Testing

The SAR also proposes to address the FERC directives in Order 693 and to address a number of technical
shortcomings identified by stakeholders and the System Protection and Control Task Force and to bring the
standard into conformance with the “Standard Review Guidelines.”

The purpose of the proposed standard is to ensure all transmission and generation protection systems affecting the
reliability of the bulk power system are maintained and tested to support reliable operation performance when
responding to abnormal system conditions. Please use this comment form to submit comments on this SAR.

Standards Development Process

The Reliability Standards Development Procedure contains all the procedures governing the standards
development process. The success of the NERC standards development process depends on stakeholder
participation. We extend our thanks to all those who participate. If you have any questions, please contact me at
813-468-5998 or maureen.long@nerc.net.

Sincerely,

Mawreer £ Ly

cc:  Registered Ballot Body Registered Users
Standards Mailing List
NERC Roster
116-390 Village Boulevard, Princeton, New Jersey 08540-5721
Phone: 609.452.8060 = Fax: 609.452.9550 - www.nerc.com


http://www.nerc.com/%7Efilez/standards/System_Protection_Project_2007-06.html
ftp://www.nerc.com/pub/sys/all_updl/standards/sar/Comment_Form_Project_2007-06_30-day_Comment_11Jun07.doc
http://www.nerc.com/%7Efilez/standards/Protection_System_Maintenance_Project_2007-17.html
ftp://www.nerc.com/pub/sys/all_updl/standards/sar/Comment_Form_SAR_Project_2007-17_30-day_Comment_11Jun07.doc
http://www.nerc.com/standards/newstandardsprocess.html
mailto:maureen.long@nerc.net

Comment Form — First Draft of SAR for Project 2007-06 — System Protection
Coordination

Please use this form to submit comments on the proposed SAR for Project 2007-06 —
System Protection Coordination. Comments must be submitted by July 10, 2007. You
may submit the completed form by e-mail to sarcomm@nerc.net with the words “System
Protection” in the subject line. If you have questions please contact Al Calafiore at
al.calafiore@nerc.net or by telephone at 609-452-8060.

Individual Commenter Information

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

Name: Robert J. Rauschenbach

Organization: Ameren

Telephone:  314-554-3535

E-mail: rrauschenbach@ameren.com
NERC Registered Ballot Body Segment
Region
[ ] ERCOT X | 1 — Transmission Owners
[ ] FrRCC [] |2 — RTOs and ISOs
[ ] MRO Xl | 3 — Load-serving Entities
[ ] NPCC [ ] | 4 — Transmission-dependent Utilities
[]RFC Xl | 5 — Electric Generators
[X] SERC [] | 6 — Electricity Brokers, Aggregators, and Marketers
[1sppP [ ] | 7 — Large Electricity End Users
[Jwecc [ ]| 8 — Small Electricity End Users
[ N'_A‘ — Not [ ] | 9 — Federal, State, Provincial Regulatory or other Government
Applicable Entities
[] | 10 — Regional Reliability Organizations and Regional Entities
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Comment Form — First Draft of SAR for Project 2007-06 — System Protection
Coordination

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

Group Name:

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

Contact E-mail:

Additional Member Name Additional Member Region* | Segment*
Organization

*1f more than one Region or Segment applies, indicate the best fit for the purpose of these
comments. Regional acronyms and segment numbers are shown on prior page.
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Comment Form — First Draft of SAR for Project 2007-06 — System Protection
Coordination

Background Information

This SAR proposes to improve and expand upon the requirements in PRC-001 — System
Protection Coordination. Note that some of the requirements in PRC-001 involve real-time
control actions taken by entities other than the facility owners, and these requirements
may be moved from PRC-001 into Project 2006-06 — Reliability Coordination.

The SAR proposes to address the FERC directives in Order 693 and to address a number of
technical short comings identified by stakeholders and the System Protection and Control
Task Force and to bring the standard into conformance with the “Standard Review
Guidelines.”

Please review the SAR and then answer the questions on the following page. Please e-mail
your comments on this form to sarcomm@nerc.net with the subject “Protection
Maintenance SAR” by July 10, 2007.
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Coordination

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

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

1. Do you agree that there is a reliability-related need to improve the requirements in this
standard?

X Yes
] No

Comments:

2. Do you agree with the proposed scope of this SAR?

X Yes
[1No

Comments:

3. Do you agree with the applicability of the proposed SAR (Reliability Coordinators,
Balancing Authorities, Planning Coordinators, Transmission Operators, Transmission
Owners, Generator Owners, Generator Operators and Distribution Providers)?

X Yes
[ No

Comments:

4. If you know of a Regional Variance that should be developed as part of this SAR, please
identify that for us. If not, please explain in the comment area.

Regional Variance: None
Comments:

5. If you are aware of a Business Practice that needs to be developed to support the
proposed SAR, please identify that for us.

Business Practice: No
Comments:

6. If you have any other comments on this SAR that you haven’t provided above, please
provide them here.

Comments: Development of intercompany short circuit modeling should be cover in a
separte MOD standard. Maintaining one large overall regional short circuit model is
neither practical nor necessary. Standard methods to exchange short circuit data of
tie-line plus one breakered bus into the neighboring systems should be adeqaute and
be developed. Otherwise Ameren agrees with SPCTF recommendations.
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Comment Form — First Draft of SAR for Project 2007-06 — System Protection
Coordination

Please use this form to submit comments on the proposed SAR for Project 2007-06 —
System Protection Coordination. Comments must be submitted by July 10, 2007. You
may submit the completed form by e-mail to sarcomm@nerc.net with the words “System
Protection” in the subject line. If you have questions please contact Al Calafiore at
al.calafiore@nerc.net or by telephone at 609-452-8060.

Individual Commenter Information

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

Name: Thad K. Ness

Organization: American Electric Power (AEP)

Telephone: 614-716-2053

E-mail: tkness@aep.com
NERC Registered Ballot Body Segment
Region
X ERCOT X | 1 — Transmission Owners
[ 1 FrRcC []|2— RTOs and 1SOs
[ ] MRO [ ] | 3 — Load-serving Entities
[]NPCC [ ] | 4 — Transmission-dependent Utilities
X RFC Xl | 5 — Electric Generators
[] SERC X | 6 — Electricity Brokers, Aggregators, and Marketers
] spp [ ]| 7 — Large Electricity End Users
[J wecc [ ]| 8 — Small Electricity End Users
[ N'_A‘ — Not [ ] | 9 — Federal, State, Provincial Regulatory or other Government
Applicable Entities
[] | 10 — Regional Reliability Organizations and Regional Entities
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Comment Form — First Draft of SAR for Project 2007-06 — System Protection
Coordination

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

Group Name:

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

Contact E-mail:

Additional Member Name Additional Member Region* | Segment*
Organization

*1f more than one Region or Segment applies, indicate the best fit for the purpose of these
comments. Regional acronyms and segment numbers are shown on prior page.
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Comment Form — First Draft of SAR for Project 2007-06 — System Protection
Coordination

Background Information

This SAR proposes to improve and expand upon the requirements in PRC-001 — System
Protection Coordination. Note that some of the requirements in PRC-001 involve real-time
control actions taken by entities other than the facility owners, and these requirements
may be moved from PRC-001 into Project 2006-06 — Reliability Coordination.

The SAR proposes to address the FERC directives in Order 693 and to address a number of
technical short comings identified by stakeholders and the System Protection and Control
Task Force and to bring the standard into conformance with the “Standard Review
Guidelines.”

Please review the SAR and then answer the questions on the following page. Please e-mail
your comments on this form to sarcomm@nerc.net with the subject “Protection
Maintenance SAR” by July 10, 2007.
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Comment Form — First Draft of SAR for Project 2007-06 — System Protection
Coordination

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

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

1. Do you agree that there is a reliability-related need to improve the requirements in this
standard?

[ Yes
X No

Comments: There might not be a directly reliability driver for improving this standard,
but the standard should be improved to better clarify responsibilities.

2. Do you agree with the proposed scope of this SAR?

X Yes
[1No

Comments:

3. Do you agree with the applicability of the proposed SAR (Reliability Coordinators,
Balancing Authorities, Planning Coordinators, Transmission Operators, Transmission
Owners, Generator Owners, Generator Operators and Distribution Providers)?

X Yes
[1No

Comments:

4. If you know of a Regional Variance that should be developed as part of this SAR, please
identify that for us. If not, please explain in the comment area.

Regional Variance: None
Comments: None

5. If you are aware of a Business Practice that needs to be developed to support the
proposed SAR, please identify that for us.

Business Practice: Possibly

Comments: AEP and other utilities, with many years of experience serving customers
and supporting the electric grid, have voluntarily integrated protection coordination
processes into the core of their work practices . AEP fully supports improvements if
they truly foster reliability and availability benefits to bulk power transfers. More
Standards, Requirements, and Business Practices are not always better. If Standards
create burdens on a utility's physical resources and budgets, then some mechanism
must be available to allow for the needed changes.
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Coordination

6.

If you have any other comments on this SAR that you haven’t provided above, please
provide them here.

Comments: For clarifying protective systems, the standard should not use the term
Bulk Electric System, but should instead specify a voltage threshold for impacts to bulk
system transfers - specifically; 'Facilites operated 200 kV and above and Regionally-
defined, Operationally Significant facilities operated greater than 100 kv, but less than
199 kV'. The term 'affects' also needs to be clarified. Inclusion of all facilities greater
than 100 kV does not benefit the reliability of national bulk power transfers. For
example, the loss or misoperation of a 138 kV line serving a localized load center would
not be detremental to bulk power transfers multiple busses away.
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Comment Form — First Draft of SAR for Project 2007-06 — System Protection
Coordination

Please use this form to submit comments on the proposed SAR for Project 2007-06 —
System Protection Coordination. Comments must be submitted by July 10, 2007. You
may submit the completed form by e-mail to sarcomm@nerc.net with the words “System
Protection” in the subject line. If you have questions please contact Al Calafiore at
al.calafiore@nerc.net or by telephone at 609-452-8060.

Individual Commenter Information

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

Name: Jason Shaver

Organization: American Transmission Co.

Telephone: 262 506 6885

E-mail: jshaver@atcllc.com
NERC Registered Ballot Body Segment
Region
[ ] ERCOT X | 1 — Transmission Owners
[ 1 FRCC [ 1|2 —RTOs and 1SOs
X] MRO [ ] | 3 — Load-serving Entities
[]NPCC [ ] | 4 — Transmission-dependent Utilities
X RFC [ ] | 5 — Electric Generators
[] SERC [] | 6 — Electricity Brokers, Aggregators, and Marketers
[1sppP [ ]| 7 — Large Electricity End Users
[Jwecc [ ] | 8 — Small Electricity End Users
[ N'_A‘ — Not [ ] | 9 — Federal, State, Provincial Regulatory or other Government
Applicable Entities
[] | 10 — Regional Reliability Organizations and Regional Entities
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Comment Form — First Draft of SAR for Project 2007-06 — System Protection
Coordination

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

Group Name:

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

Contact E-mail:

Additional Member Name Additional Member Region* | Segment*
Organization

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

Background Information

This SAR proposes to improve and expand upon the requirements in PRC-001 — System
Protection Coordination. Note that some of the requirements in PRC-001 involve real-time
control actions taken by entities other than the facility owners, and these requirements
may be moved from PRC-001 into Project 2006-06 — Reliability Coordination.

The SAR proposes to address the FERC directives in Order 693 and to address a number of
technical short comings identified by stakeholders and the System Protection and Control
Task Force and to bring the standard into conformance with the “Standard Review
Guidelines.”

Please review the SAR and then answer the questions on the following page. Please e-mail
your comments on this form to sarcomm@nerc.net with the subject “Protection
Maintenance SAR” by July 10, 2007.
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Comment Form — First Draft of SAR for Project 2007-06 — System Protection
Coordination

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

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

1. Do you agree that there is a reliability-related need to improve the requirements in this
standard?

X Yes
] No

Comments: Standard has much room for improvement.

2. Do you agree with the proposed scope of this SAR?

X Yes
[1No

Comments: Moving R6 regarding SPS monitoring and status notification to more
appropriate PRC SPS section makes sense.

Have concern about NERC SPCTF recommendation of merging system short-circuit
databases for perfoming wide-area fault studies. See additional comments below.

3. Do you agree with the applicability of the proposed SAR (Reliability Coordinators,
Balancing Authorities, Planning Coordinators, Transmission Operators, Transmission
Owners, Generator Owners, Generator Operators and Distribution Providers)?

X Yes
[1No

Comments:

4. If you know of a Regional Variance that should be developed as part of this SAR, please
identify that for us. If not, please explain in the comment area.

Regional Variance:
Comments:

5. If you are aware of a Business Practice that needs to be developed to support the
proposed SAR, please identify that for us.

Business Practice: Data entry and maintenance procedures for proposed wide-area
short circuit model would need to be developed.

Comments: Creating and maintaining the proposed wide-area short-circuit database,
although useful, might prove quite difficult to implement.

Among our concerns:
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Impedance units- Ohms or per unit? If per unit, using what common base?

CAPE to ASPEN & ASPEN to CAPE conversion issues?

Need for unique and consistent bus numbers for all busses in combined database.
If using CAPE, coordination and application of database categories.

Who would be responsible for merging the databases and then maintaining the

common database? How often would the databases be remerged to reflect system
changes?

6. If you have any other comments on this SAR that you haven’t provided above, please
provide them here.

Comments: Background Information Section on this comment sheet should read:
Please e-mail your comments on this form to sarcomm@nerc.net with subject

"Protection Coordination SAR" in subject line, not "Protection Maintenance SAR" as
stated.
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Comment Form — First Draft of SAR for Project 2007-06 — System Protection
Coordination

Please use this form to submit comments on the proposed SAR for Project 2007-06 —
System Protection Coordination. Comments must be submitted by July 10, 2007. You
may submit the completed form by e-mail to sarcomm@nerc.net with the words “System
Protection” in the subject line. If you have questions please contact Al Calafiore at
al.calafiore@nerc.net or by telephone at 609-452-8060.

Individual Commenter Information

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

Name: Dean Bender

Organization: Bonneville Power Administration

Telephone:  (360) 418-2040

E-mail: dabender@bpa.gov
NERC Registered Ballot Body Segment
Region
[ ] ERCOT X | 1 — Transmission Owners
[ 1 FRCC [ 1|2 —RTOs and 1SOs
[]MRO Xl | 3 — Load-serving Entities
[]NPCC [ ] | 4 — Transmission-dependent Utilities
[ RFC Xl | 5 — Electric Generators
[] SERC X | 6 — Electricity Brokers, Aggregators, and Marketers
[1sppP [ ]| 7 — Large Electricity End Users
[Jwecc [ ] | 8 — Small Electricity End Users
[ N'_A‘ — Not [ ] | 9 — Federal, State, Provincial Regulatory or other Government
Applicable Entities
[] | 10 — Regional Reliability Organizations and Regional Entities
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Comment Form — First Draft of SAR for Project 2007-06 — System Protection
Coordination

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

Group Name:

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

Contact E-mail:

Additional Member Name Additional Member Region* | Segment*
Organization

*1f more than one Region or Segment applies, indicate the best fit for the purpose of these
comments. Regional acronyms and segment numbers are shown on prior page.
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Comment Form — First Draft of SAR for Project 2007-06 — System Protection
Coordination

Background Information

This SAR proposes to improve and expand upon the requirements in PRC-001 — System
Protection Coordination. Note that some of the requirements in PRC-001 involve real-time
control actions taken by entities other than the facility owners, and these requirements
may be moved from PRC-001 into Project 2006-06 — Reliability Coordination.

The SAR proposes to address the FERC directives in Order 693 and to address a number of
technical short comings identified by stakeholders and the System Protection and Control
Task Force and to bring the standard into conformance with the “Standard Review
Guidelines.”

Please review the SAR and then answer the questions on the following page. Please e-mail
your comments on this form to sarcomm@nerc.net with the subject “Protection
Maintenance SAR” by July 10, 2007.
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Comment Form — First Draft of SAR for Project 2007-06 — System Protection
Coordination

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

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

1. Do you agree that there is a reliability-related need to improve the requirements in this
standard?

X Yes
] No

Comments:

2. Do you agree with the proposed scope of this SAR?

X Yes
[1No

Comments:

3. Do you agree with the applicability of the proposed SAR (Reliability Coordinators,
Balancing Authorities, Planning Coordinators, Transmission Operators, Transmission
Owners, Generator Owners, Generator Operators and Distribution Providers)?

X Yes
[ No

Comments:

4. If you know of a Regional Variance that should be developed as part of this SAR, please
identify that for us. If not, please explain in the comment area.

Regional Variance:
Comments: No known variance

5. If you are aware of a Business Practice that needs to be developed to support the
proposed SAR, please identify that for us.

Business Practice:
Comments:

6. If you have any other comments on this SAR that you haven’t provided above, please
provide them here.

Comments:
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Comment Form — First Draft of SAR for Project 2007-06 — System Protection
Coordination

Please use this form to submit comments on the proposed SAR for Project 2007-06 —
System Protection Coordination. Comments must be submitted by July 10, 2007. You
may submit the completed form by e-mail to sarcomm@nerc.net with the words “System
Protection” in the subject line. If you have questions please contact Al Calafiore at
al.calafiore@nerc.net or by telephone at 609-452-8060.

Individual Commenter Information

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

Name: Nancy C. Denton

Organization: Consumers Energy Company

Telephone: 517-788-1310

E-mail: ncdenton@cmsenergy.com
NERC Registered Ballot Body Segment
Region
[ ] ERCOT [ ]| 1 — Transmission Owners
[ 1 FRCC [ 1|2 —RTOs and 1SOs
[]MRO Xl | 3 — Load-serving Entities
[]NPCC X | 4 — Transmission-dependent Utilities
X RFC [ ] | 5 — Electric Generators
[] SERC [] | 6 — Electricity Brokers, Aggregators, and Marketers
[1sppP [ ]| 7 — Large Electricity End Users
[Jwecc [ ] | 8 — Small Electricity End Users
[ N'_A‘ — Not [ ] | 9 — Federal, State, Provincial Regulatory or other Government
Applicable Entities
[] | 10 — Regional Reliability Organizations and Regional Entities
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Comment Form — First Draft of SAR for Project 2007-06 — System Protection
Coordination

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

Group Name:

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

Contact E-mail:

Additional Member Name Additional Member Region* | Segment*
Organization

*1f more than one Region or Segment applies, indicate the best fit for the purpose of these
comments. Regional acronyms and segment numbers are shown on prior page.
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Comment Form — First Draft of SAR for Project 2007-06 — System Protection
Coordination

Background Information

This SAR proposes to improve and expand upon the requirements in PRC-001 — System
Protection Coordination. Note that some of the requirements in PRC-001 involve real-time
control actions taken by entities other than the facility owners, and these requirements
may be moved from PRC-001 into Project 2006-06 — Reliability Coordination.

The SAR proposes to address the FERC directives in Order 693 and to address a number of
technical short comings identified by stakeholders and the System Protection and Control
Task Force and to bring the standard into conformance with the “Standard Review
Guidelines.”

Please review the SAR and then answer the questions on the following page. Please e-mail
your comments on this form to sarcomm@nerc.net with the subject “Protection
Maintenance SAR” by July 10, 2007.
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Comment Form — First Draft of SAR for Project 2007-06 — System Protection
Coordination

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

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

1. Do you agree that there is a reliability-related need to improve the requirements in this
standard?

X Yes
] No

Comments:

2. Do you agree with the proposed scope of this SAR?

X Yes
[1No

Comments:

3. Do you agree with the applicability of the proposed SAR (Reliability Coordinators,
Balancing Authorities, Planning Coordinators, Transmission Operators, Transmission
Owners, Generator Owners, Generator Operators and Distribution Providers)?

X Yes
[ No

Comments:

4. If you know of a Regional Variance that should be developed as part of this SAR, please
identify that for us. If not, please explain in the comment area.

Regional Variance: N/A
Comments:

5. If you are aware of a Business Practice that needs to be developed to support the
proposed SAR, please identify that for us.

Business Practice: N/A
Comments:

6. If you have any other comments on this SAR that you haven’t provided above, please
provide them here.

Comments: None.
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Comment Form — First Draft of SAR for Project 2007-06 — System Protection
Coordination

Please use this form to submit comments on the proposed SAR for Project 2007-06 —
System Protection Coordination. Comments must be submitted by July 10, 2007. You
may submit the completed form by e-mail to sarcomm@nerc.net with the words “System
Protection” in the subject line. If you have questions please contact Al Calafiore at
al.calafiore@nerc.net or by telephone at 609-452-8060.

Individual Commenter Information

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

Name: Doug Hohlbaugh

Organization: FirstEnergy

Telephone:  330-384-4698

E-mail: hohlbaughdg@firstenergycorp.com
NERC Registered Ballot Body Segment
Region
[ ] ERCOT X | 1 — Transmission Owners
[ 1 FRCC [ 1|2 —RTOs and 1SOs
[]MRO Xl | 3 — Load-serving Entities
[]NPCC [ ] | 4 — Transmission-dependent Utilities
X RFC Xl | 5 — Electric Generators
[] SERC X | 6 — Electricity Brokers, Aggregators, and Marketers
[1sppP [ ]| 7 — Large Electricity End Users
[Jwecc [ ] | 8 — Small Electricity End Users
[ N'_A‘ — Not [ ] | 9 — Federal, State, Provincial Regulatory or other Government
Applicable Entities
[] | 10 — Regional Reliability Organizations and Regional Entities
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Comment Form — First Draft of SAR for Project 2007-06 — System Protection
Coordination

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

Group Name: FirstEnergy
Lead Contact: Doug Hohlbaugh
Contact Organization:

Contact Segment:

Contact Telephone: 330-384-4698
Contact E-mail: hohlbaughdg@firstenergycorp.com
Additional Member Name Additional Member Region* | Segment>
Organization

Art Buanno FE, Tranmission Planning & RFC 1
Protection

Bob McFeaters FE, Tranmission Planning & RFC 1
Protection

Bill Duge FE, Nuclear Generation RFC 5

Ken Dresner FE, Fossil Generation RFC 5
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Coordination

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

Background Information

This SAR proposes to improve and expand upon the requirements in PRC-001 — System
Protection Coordination. Note that some of the requirements in PRC-001 involve real-time
control actions taken by entities other than the facility owners, and these requirements
may be moved from PRC-001 into Project 2006-06 — Reliability Coordination.

The SAR proposes to address the FERC directives in Order 693 and to address a number of
technical short comings identified by stakeholders and the System Protection and Control
Task Force and to bring the standard into conformance with the “Standard Review
Guidelines.”

Please review the SAR and then answer the questions on the following page. Please e-mail
your comments on this form to sarcomm@nerc.net with the subject “Protection
Maintenance SAR” by July 10, 2007.
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Comment Form — First Draft of SAR for Project 2007-06 — System Protection
Coordination

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

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

1. Do you agree that there is a reliability-related need to improve the requirements in this
standard?

X Yes
] No

Comments:

2. Do you agree with the proposed scope of this SAR?

L] Yes
X No

Comments: Under the section of Detailed Description it is stated:

"This project will address the issues identified by the System Protection and Control
Task Force for the planning-related requirements in PRC-001 as well as any planning-
related concerns identified in FERC Order 693. (The operations-related requirements in
PRC-001 are being addressed under Project 2006-06.) A detailed listing of the areas of
the existing standard that need improvement is provided in Attachment B titled “NERC
SPCTF Assessment of Standard PRC-001-0 — System Protection Coordination”

It seems that it would be more effective to pull the PRC-001 standard from the scope of
of the 2006-06 project which deals with mulitple standards and allow this SDT to focus
on all aspects of the PRC-001. The SPCTF raised concerns with PRC-001 in both the
planning and operations time-frame and it does not appear that the 2006-06 project is
scoped to address the SPCTF items.

3. Do you agree with the applicability of the proposed SAR (Reliability Coordinators,
Balancing Authorities, Planning Coordinators, Transmission Operators, Transmission
Owners, Generator Owners, Generator Operators and Distribution Providers)?

L] Yes
X No

Comments: FE agrees with the SPCTF that the TO, GO and DP should be added to the
applicability section of this standard as many of the requirements will originate from
these entities. However, it may be necessary to to add the Tranmission Planner (TP)
entity for "planning” related requirements. For example, the existing R3 requires
coordination of new or revised protections systems. It may be short-sighted to assume
that the TO is the entity who would coordinate this work; there may be situations
where a Transmission Planner performs this work and is best suited to share the
information with neighboring system owners/planners as well as the Planning
Coordinator.
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Coordination

4.

If you know of a Regional Variance that should be developed as part of this SAR, please
identify that for us. If not, please explain in the comment area.

Regional Variance:
Comments: Aware of none

If you are aware of a Business Practice that needs to be developed to support the
proposed SAR, please identify that for us.

Business Practice:
Comments: Aware of none

If you have any other comments on this SAR that you haven’t provided above, please
provide them here.

Comments: none
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Comment Form — First Draft of SAR for Project 2007-06 — System Protection
Coordination

Please use this form to submit comments on the proposed SAR for Project 2007-06 —
System Protection Coordination. Comments must be submitted by July 10, 2007. You
may submit the completed form by e-mail to sarcomm@nerc.net with the words “System

Protection” in the subject line. If you have questions please contact Al Calafiore at
al.calafiore@nerc.net or by telephone at 609-452-8060.

Individual Commenter Information

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

Name:

Organization:

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

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

Group Name: FRCC
Lead Contact: Eric Senkowicz

Contact Organization: FRCC

Contact Segment: 10
Contact Telephone: 813-207-7980
Contact E-mail: esenkowicz@frcc.com
Additional Member Name Additional Member Region* | Segment*
Organization
Alan Gale City of Tallahassee FRCC 5

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

Background Information

This SAR proposes to improve and expand upon the requirements in PRC-001 — System
Protection Coordination. Note that some of the requirements in PRC-001 involve real-time
control actions taken by entities other than the facility owners, and these requirements
may be moved from PRC-001 into Project 2006-06 — Reliability Coordination.

The SAR proposes to address the FERC directives in Order 693 and to address a number of
technical short comings identified by stakeholders and the System Protection and Control
Task Force and to bring the standard into conformance with the “Standard Review
Guidelines.”

Please review the SAR and then answer the questions on the following page. Please e-mail
your comments on this form to sarcomm@nerc.net with the subject “Protection
Maintenance SAR” by July 10, 2007.
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Comment Form — First Draft of SAR for Project 2007-06 — System Protection
Coordination

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

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

1. Do you agree that there is a reliability-related need to improve the requirements in this
standard?

X Yes
] No

Comments:

2. Do you agree with the proposed scope of this SAR?

X Yes
X No

Comments: Incorporating assessments by subject matter experts such as this NERC
SPCTF / Planning Committee assessment into the NERC Standards revision SAR project
is an efficient way to supplement project SARs and allows for valuable input at the
front-end of the standards process.

Attachments A and C are not included in the SAR and Attachment B is identified as
"Supporting Material". It may be clearer to include all applicable documents within the
SAR including including relevant excerpts from any FERC assessmentss and requested
changes to the standard.

3. Do you agree with the applicability of the proposed SAR (Reliability Coordinators,
Balancing Authorities, Planning Coordinators, Transmission Operators, Transmission
Owners, Generator Owners, Generator Operators and Distribution Providers)?

L] Yes
1 No

Comments: This question may be better addressed as the standard is drafted.

4. If you know of a Regional Variance that should be developed as part of this SAR, please
identify that for us. If not, please explain in the comment area.

Regional Variance:
Comments:

5. If you are aware of a Business Practice that needs to be developed to support the
proposed SAR, please identify that for us.

Business Practice:
Comments:
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6.

If you have any other comments on this SAR that you haven’t provided above, please
provide them here.

Comments: The Drafting team should coordinate any system protection terminology
introduced or re-defined within this standard with other system protection related SARs
(i.e. Distrurbance monitoring, System Protection Maintenance and Testing) to ensure
common terminology is appropriately defined in the standards glossary.
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Comment Form — First Draft of SAR for Project 2007-06 — System Protection
Coordination

Please use this form to submit comments on the proposed SAR for Project 2007-06 —
System Protection Coordination. Comments must be submitted by July 10, 2007. You
may submit the completed form by e-mail to sarcomm@nerc.net with the words “System
Protection” in the subject line. If you have questions please contact Al Calafiore at
al.calafiore@nerc.net or by telephone at 609-452-8060.

Individual Commenter Information

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

Name: Roger Champagne

Organization: Hydro-Québec TransEnergie

Telephone: 514 289-2211, X 2766

E-mail: champagne.roger.2@hydro.qc.ca
NERC Registered Ballot Body Segment
Region
[ ] ERCOT X | 1 — Transmission Owners
[ 1 FRCC [ 1|2 —RTOs and 1SOs
[]MRO [ ] | 3 — Load-serving Entities
X NPCC [ ] | 4 — Transmission-dependent Utilities
[ RFC [ ] | 5 — Electric Generators
[] SERC [] | 6 — Electricity Brokers, Aggregators, and Marketers
[1sppP [ ]| 7 — Large Electricity End Users
[Jwecc [ ] | 8 — Small Electricity End Users
[ N'_A‘ — Not [ ] | 9 — Federal, State, Provincial Regulatory or other Government
Applicable Entities
[] | 10 — Regional Reliability Organizations and Regional Entities
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Comment Form — First Draft of SAR for Project 2007-06 — System Protection
Coordination

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

Lead Contact:

Contact Organization:

Contact Segment:

Contact Telephone:

Contact E-mail:

Additional Member Name Additional Member Region* | Segment™
Organization

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

Background Information

This SAR proposes to improve and expand upon the requirements in PRC-001 — System
Protection Coordination. Note that some of the requirements in PRC-001 involve real-time
control actions taken by entities other than the facility owners, and these requirements
may be moved from PRC-001 into Project 2006-06 — Reliability Coordination.

The SAR proposes to address the FERC directives in Order 693 and to address a number of
technical short comings identified by stakeholders and the System Protection and Control
Task Force and to bring the standard into conformance with the “Standard Review
Guidelines.”

Please review the SAR and then answer the questions on the following page. Please e-mail
your comments on this form to sarcomm@nerc.net with the subject “Protection
Maintenance SAR” by July 10, 2007.
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Comment Form — First Draft of SAR for Project 2007-06 — System Protection
Coordination

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

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

1. Do you agree that there is a reliability-related need to improve the requirements in this
standard?

X Yes
] No

Comments:

2. Do you agree with the proposed scope of this SAR?

X Yes
[1No

Comments:

3. Do you agree with the applicability of the proposed SAR (Reliability Coordinators,
Balancing Authorities, Planning Coordinators, Transmission Operators, Transmission
Owners, Generator Owners, Generator Operators and Distribution Providers)?

L] Yes
X No

Comments: recommend that Transmission Planners be added

4. If you know of a Regional Variance that should be developed as part of this SAR, please
identify that for us. If not, please explain in the comment area.

Regional Variance:
Comments: No Regional Variance

5. If you are aware of a Business Practice that needs to be developed to support the
proposed SAR, please identify that for us.

Business Practice:
Comments: No Business Practice

6. If you have any other comments on this SAR that you haven’t provided above, please
provide them here.

Comments: none
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Comment Form — First Draft of SAR for Project 2007-06 — System Protection
Coordination

Please use this form to submit comments on the proposed SAR for Project 2007-06 —
System Protection Coordination. Comments must be submitted by July 10, 2007. You
may submit the completed form by e-mail to sarcomm@nerc.net with the words “System
Protection” in the subject line. If you have questions please contact Al Calafiore at
al.calafiore@nerc.net or by telephone at 609-452-8060.

Individual Commenter Information

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

Name: Ron Falsetti

Organization: IESO

Telephone:  905-855-6187

E-mail: ron.falsetti@ieso.ca
NERC Registered Ballot Body Segment
Region
[ ] ERCOT [ ]| 1 — Transmission Owners
[ 1 FRCC X | 2 — RTOs and 1SOs
[]MRO [ ] | 3 — Load-serving Entities
X NPCC [ ] | 4 — Transmission-dependent Utilities
[ RFC [ ] | 5 — Electric Generators
[] SERC [] | 6 — Electricity Brokers, Aggregators, and Marketers
[1sppP [ ]| 7 — Large Electricity End Users
[Jwecc [ ] | 8 — Small Electricity End Users
[ N'_A‘ — Not [ ] | 9 — Federal, State, Provincial Regulatory or other Government
Applicable Entities
[] | 10 — Regional Reliability Organizations and Regional Entities
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Comment Form — First Draft of SAR for Project 2007-06 — System Protection
Coordination

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

Lead Contact:

Contact Organization:

Contact Segment:

Contact Telephone:

Contact E-mail:

Additional Member Name Additional Member Region* | Segment™
Organization

*1f more than one Region or Segment applies, indicate the best fit for the purpose of these
comments. Regional acronyms and segment numbers are shown on prior page.
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Comment Form — First Draft of SAR for Project 2007-06 — System Protection
Coordination

Background Information

This SAR proposes to improve and expand upon the requirements in PRC-001 — System
Protection Coordination. Note that some of the requirements in PRC-001 involve real-time
control actions taken by entities other than the facility owners, and these requirements
may be moved from PRC-001 into Project 2006-06 — Reliability Coordination.

The SAR proposes to address the FERC directives in Order 693 and to address a number of
technical short comings identified by stakeholders and the System Protection and Control
Task Force and to bring the standard into conformance with the “Standard Review
Guidelines.”

Please review the SAR and then answer the questions on the following page. Please e-mail
your comments on this form to sarcomm@nerc.net with the subject “Protection
Maintenance SAR” by July 10, 2007.
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Coordination

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

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

1. Do you agree that there is a reliability-related need to improve the requirements in this
standard?

X Yes
] No

Comments:

2. Do you agree with the proposed scope of this SAR?

X Yes
[1No

Comments:

3. Do you agree with the applicability of the proposed SAR (Reliability Coordinators,
Balancing Authorities, Planning Coordinators, Transmission Operators, Transmission
Owners, Generator Owners, Generator Operators and Distribution Providers)?

X Yes
X No

Comments: It is not clear based on the information presented how all the functional
entities are involved. As an example, no reference is noted in the documents for PC
responsibility. Is it inferred that if a coordination model is developed on a wide area
basis, the PC will be the responsible entity?

Functional Model entity definitions, tasks, and obligations must be followed while
developing applicability of the requirements.

4. If you know of a Regional Variance that should be developed as part of this SAR, please
identify that for us. If not, please explain in the comment area.

Regional Variance:
Comments:

5. If you are aware of a Business Practice that needs to be developed to support the
proposed SAR, please identify that for us.

Business Practice:
Comments:
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Coordination

If you have any other comments on this SAR that you haven’t provided above, please
provide them here.

6.

Comments:
The IESO commends NERC, the SDT and the SPCTF (White Paper) for providing

clarifications and improvements in the system protection areas.
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Comment Form — First Draft of SAR for Project 2007-06 — System Protection
Coordination

Please use this form to submit comments on the proposed SAR for Project 2007-06 —
System Protection Coordination. Comments must be submitted by July 10, 2007. You
may submit the completed form by e-mail to sarcomm@nerc.net with the words “System

Protection” in the subject line. If you have questions please contact Al Calafiore at
al.calafiore@nerc.net or by telephone at 609-452-8060.

Individual Commenter Information

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

Name:

Organization:

Telephone:
E-mail:
NERC Registered Ballot Body Segment
Region
[ ] ERCOT [ ]| 1 — Transmission Owners
[ 1 FRCC [ 1|2 —RTOs and 1SOs
[]MRO [ ] | 3 — Load-serving Entities
[]NPCC [ ] | 4 — Transmission-dependent Utilities
[ RFC [ ] | 5 — Electric Generators
[] SERC [] | 6 — Electricity Brokers, Aggregators, and Marketers
[1sppP [ ]| 7 — Large Electricity End Users
[Jwecc [ ] | 8 — Small Electricity End Users
[ N'_A‘ — Not [ ] | 9 — Federal, State, Provincial Regulatory or other Government
Applicable Entities
[] | 10 — Regional Reliability Organizations and Regional Entities
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Comment Form — First Draft of SAR for Project 2007-06 — System Protection
Coordination

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

Group Name: IRC Standards Review Committee
Lead Contact: Charles Yeung

Contact Organization: SPP

Contact Segment: 2

Contact Telephone: 832-724-6142

Contact E-mail: cyeung@spp.org

Additional Member Name Additional Member Region™ Segment*
Organization

Jim Castle NYISO NPCC 2

Alicia Daugherty PJM RFC 2

Ron Falsetti IESO NPCC 2

Matt Goldberg ISO-NE NPCC 2

Brent Kingsford CAISO WECC 2

Anita Lee AESO WECC 2

Steve Myers ERCOT ERCOT 2

William Phillips MISO RFC+MRO+SERC 2

*1f more than one Region or Segment applies, indicate the best fit for the purpose of these
comments. Regional acronyms and segment numbers are shown on prior page.
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Comment Form — First Draft of SAR for Project 2007-06 — System Protection
Coordination

Background Information

This SAR proposes to improve and expand upon the requirements in PRC-001 — System
Protection Coordination. Note that some of the requirements in PRC-001 involve real-time
control actions taken by entities other than the facility owners, and these requirements
may be moved from PRC-001 into Project 2006-06 — Reliability Coordination.

The SAR proposes to address the FERC directives in Order 693 and to address a number of
technical short comings identified by stakeholders and the System Protection and Control
Task Force and to bring the standard into conformance with the “Standard Review
Guidelines.”

Please review the SAR and then answer the questions on the following page. Please e-mail
your comments on this form to sarcomm@nerc.net with the subject “Protection
Maintenance SAR” by July 10, 2007.
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Comment Form — First Draft of SAR for Project 2007-06 — System Protection
Coordination

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

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

1. Do you agree that there is a reliability-related need to improve the requirements in this
standard?

X Yes
] No

Comments:

2. Do you agree with the proposed scope of this SAR?

X Yes
[1No

Comments:

3. Do you agree with the applicability of the proposed SAR (Reliability Coordinators,
Balancing Authorities, Planning Coordinators, Transmission Operators, Transmission
Owners, Generator Owners, Generator Operators and Distribution Providers)?

X Yes
X No

Comments: It is not clear based on the information presented if all the functional
entities involved are identified in the scope of the standard. As an example, no
reference is noted in the documents for TP responsibility. It is inferred that if a
coordination model is developed on a wide area basis, the PC will be the only
responsible entity. However there may be requirements for the TP as well.

4. If you know of a Regional Variance that should be developed as part of this SAR, please
identify that for us. If not, please explain in the comment area.

Regional Variance:
Comments:

5. If you are aware of a Business Practice that needs to be developed to support the
proposed SAR, please identify that for us.

Business Practice:
Comments:

6. If you have any other comments on this SAR that you haven’t provided above, please
provide them here.

Comments:
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Coordination

1. The SRC commends NERC, the SDT and the SPCTF for providing this clarification
and improvements in the system protection areas.
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Comment Form — First Draft of SAR for Project 2007-06 — System Protection
Coordination

Please use this form to submit comments on the proposed SAR for Project 2007-06 —
System Protection Coordination. Comments must be submitted by July 10, 2007. You
may submit the completed form by e-mail to sarcomm@nerc.net with the words “System
Protection” in the subject line. If you have questions please contact Al Calafiore at
al.calafiore@nerc.net or by telephone at 609-452-8060.

Individual Commenter Information

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

Name: Walter Marusenko

Organization: Manitoba Hydro

Telephone:  204-487-5407

E-mail: wmarusenko@hydro.mb.ca
NERC Registered Ballot Body Segment
Region
[ ] ERCOT X | 1 — Transmission Owners
[ 1 FRCC [ 1|2 —RTOs and 1SOs
X] MRO Xl | 3 — Load-serving Entities
[]NPCC [ ] | 4 — Transmission-dependent Utilities
[ RFC Xl | 5 — Electric Generators
[] SERC X | 6 — Electricity Brokers, Aggregators, and Marketers
[1sppP [ ]| 7 — Large Electricity End Users
[Jwecc [ ] | 8 — Small Electricity End Users
[ N'_A‘ — Not [ ] | 9 — Federal, State, Provincial Regulatory or other Government
Applicable Entities
[] | 10 — Regional Reliability Organizations and Regional Entities
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Comment Form — First Draft of SAR for Project 2007-06 — System Protection
Coordination

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

Group Name:

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

Contact E-mail:

Additional Member Name Additional Member Region* | Segment*
Organization

*1f more than one Region or Segment applies, indicate the best fit for the purpose of these
comments. Regional acronyms and segment numbers are shown on prior page.
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Comment Form — First Draft of SAR for Project 2007-06 — System Protection
Coordination

Background Information

This SAR proposes to improve and expand upon the requirements in PRC-001 — System
Protection Coordination. Note that some of the requirements in PRC-001 involve real-time
control actions taken by entities other than the facility owners, and these requirements
may be moved from PRC-001 into Project 2006-06 — Reliability Coordination.

The SAR proposes to address the FERC directives in Order 693 and to address a number of
technical short comings identified by stakeholders and the System Protection and Control
Task Force and to bring the standard into conformance with the “Standard Review
Guidelines.”

Please review the SAR and then answer the questions on the following page. Please e-mail
your comments on this form to sarcomm@nerc.net with the subject “Protection
Maintenance SAR” by July 10, 2007.
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Comment Form — First Draft of SAR for Project 2007-06 — System Protection
Coordination

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

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

1. Do you agree that there is a reliability-related need to improve the requirements in this
standard?

X Yes
] No

Comments: No comments.

2. Do you agree with the proposed scope of this SAR?

X Yes
[1No

Comments: No comments.

3. Do you agree with the applicability of the proposed SAR (Reliability Coordinators,
Balancing Authorities, Planning Coordinators, Transmission Operators, Transmission
Owners, Generator Owners, Generator Operators and Distribution Providers)?

X Yes
[ No

Comments: No comments

4. If you know of a Regional Variance that should be developed as part of this SAR, please
identify that for us. If not, please explain in the comment area.

Regional Variance: None.
Comments: No variance necessary.

5. If you are aware of a Business Practice that needs to be developed to support the
proposed SAR, please identify that for us.

Business Practice: None.
Comments: No comments.

6. If you have any other comments on this SAR that you haven’t provided above, please
provide them here.

Comments: No comments.
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Comment Form — First Draft of SAR for Project 2007-06 — System Protection
Coordination

Please use this form to submit comments on the proposed SAR for Project 2007-06 —
System Protection Coordination. Comments must be submitted by July 10, 2007. You
may submit the completed form by e-mail to sarcomm@nerc.net with the words “System

Protection” in the subject line. If you have questions please contact Al Calafiore at
al.calafiore@nerc.net or by telephone at 609-452-8060.

Individual Commenter Information

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

Name:

Organization:

Telephone:
E-mail:
NERC Registered Ballot Body Segment
Region
[ ] ERCOT [ ]| 1 — Transmission Owners
[ 1 FRCC [ 1|2 —RTOs and 1SOs
[]MRO [ ] | 3 — Load-serving Entities
[]NPCC [ ] | 4 — Transmission-dependent Utilities
[ RFC [ ] | 5 — Electric Generators
[] SERC [] | 6 — Electricity Brokers, Aggregators, and Marketers
[1sppP [ ]| 7 — Large Electricity End Users
[Jwecc [ ] | 8 — Small Electricity End Users
[ N'_A‘ — Not [ ] | 9 — Federal, State, Provincial Regulatory or other Government
Applicable Entities
[] | 10 — Regional Reliability Organizations and Regional Entities
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Comment Form — First Draft of SAR for Project 2007-06 — System Protection
Coordination

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

Group Name: Midwest Reliability Organization (MRO)
Lead Contact: Joe Knight
Contact Organization: MRO for Group (GRE - for lead contact)
Contact Segment: 10
Contact Telephone: 763.241.5633
Contact E-mail: jknight@grenergy.com

Additional Member Name Additional Member Region* | Segment*

Organization

Neal Balu WPS MRO 10
Terry Bilke MISO MRO 10
Robert Coish, Chair MHEB MRO 10
Carol Gerou MP MRO 10
Ken Goldsmith ALT MRO 10
Jim Haigh WAPA MRO 10
Tom Mielnik MEC MRO 10
Pam Oreschnick XEL MRO 10
Dave Rudolph BEPC MRO 10
Eric Ruskamp LES MRO 10
Mlke Brytowski, Secretary MRO MRO 10
28 Additional MRO Members Not Named Above MRO 10

*1f more than one Region or Segment applies, indicate the best fit for the purpose of these
comments. Regional acronyms and segment numbers are shown on prior page.
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Comment Form — First Draft of SAR for Project 2007-06 — System Protection
Coordination

Background Information

This SAR proposes to improve and expand upon the requirements in PRC-001 — System
Protection Coordination. Note that some of the requirements in PRC-001 involve real-time
control actions taken by entities other than the facility owners, and these requirements
may be moved from PRC-001 into Project 2006-06 — Reliability Coordination.

The SAR proposes to address the FERC directives in Order 693 and to address a number of
technical short comings identified by stakeholders and the System Protection and Control
Task Force and to bring the standard into conformance with the “Standard Review
Guidelines.”

Please review the SAR and then answer the questions on the following page. Please e-mail
your comments on this form to sarcomm@nerc.net with the subject “Protection
Maintenance SAR” by July 10, 2007.
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Comment Form — First Draft of SAR for Project 2007-06 — System Protection
Coordination

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

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

1. Do you agree that there is a reliability-related need to improve the requirements in this
standard?

X Yes
] No

Comments:

2. Do you agree with the proposed scope of this SAR?

X Yes
[1No

Comments:

3. Do you agree with the applicability of the proposed SAR (Reliability Coordinators,
Balancing Authorities, Planning Coordinators, Transmission Operators, Transmission
Owners, Generator Owners, Generator Operators and Distribution Providers)?

X Yes
[ No

Comments:

4. If you know of a Regional Variance that should be developed as part of this SAR, please
identify that for us. If not, please explain in the comment area.

Regional Variance: None
Comments:

5. If you are aware of a Business Practice that needs to be developed to support the
proposed SAR, please identify that for us.

Business Practice: None
Comments:

6. If you have any other comments on this SAR that you haven’t provided above, please
provide them here.

Comments:

1. The MRO commends NERC and the SDT for taking the necessary steps to remove the
vagueness and ambiguity in the requirements; as well as the need to have clarity and
measurability now that the industry has transitioned to mandatory and enforceable
standards.
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Coordination

2. The SPCTF Assessment of PRC-001-1 did not mention how they would address
"Corrective Actions” listed in R2. The MRO requests that the SDT expand on what the
scope of these "Corrective Actions" is meant to be (e.g. real-time, or after the fact
repair or replacement of defective equipment).

Page 5 of 5



Comment Form — First Draft of SAR for Project 2007-06 — System Protection
Coordination

Please use this form to submit comments on the proposed SAR for Project 2007-06 —
System Protection Coordination. Comments must be submitted by July 10, 2007. You
may submit the completed form by e-mail to sarcomm@nerc.net with the words “System

Protection” in the subject line. If you have questions please contact Al Calafiore at
al.calafiore@nerc.net or by telephone at 609-452-8060.

Individual Commenter Information

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

Name:

Organization:

Telephone:
E-mail:
NERC Registered Ballot Body Segment
Region
[ ] ERCOT [ ]| 1 — Transmission Owners
[ 1 FRCC [ 1|2 —RTOs and 1SOs
[]MRO [ ] | 3 — Load-serving Entities
[]NPCC [ ] | 4 — Transmission-dependent Utilities
[ RFC [ ] | 5 — Electric Generators
[] SERC [] | 6 — Electricity Brokers, Aggregators, and Marketers
[1sppP [ ]| 7 — Large Electricity End Users
[Jwecc [ ] | 8 — Small Electricity End Users
[ N'_A‘ — Not [ ] | 9 — Federal, State, Provincial Regulatory or other Government
Applicable Entities
[] | 10 — Regional Reliability Organizations and Regional Entities
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Comment Form — First Draft of SAR for Project 2007-06 — System Protection
Coordination

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

Group Name: Public Service Commission of South Carolina
Lead Contact: Phil Riley
Contact Organization: Public Service Commission of South Carolina
Contact Segment: 9
Contact Telephone: 803-896-5154
Contact E-mail: philip.riley@psc.sc.gov

Additional Member Name Additional Member Region* | Segment*

Organization

Mignon L. Clyburn Public Service Commission of SC SERC 9
Elizabeth B. "Lib" Fleming Public Service Commission of SC SERC 9
G. O'Neal Hamilton Public Service Commission of SC SERC 9
John E. "Butch" Howard Public Service Commission of SC SERC 9
Randy Mitchell Public Service Commission of SC SERC 9
C. Robert "Bob" Moseley Public Service Commission of SC SERC 9
David A. Wright Public Service Commission of SC SERC 9

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

Page 2 of 4
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Coordination

Background Information

This SAR proposes to improve and expand upon the requirements in PRC-001 — System
Protection Coordination. Note that some of the requirements in PRC-001 involve real-time
control actions taken by entities other than the facility owners, and these requirements
may be moved from PRC-001 into Project 2006-06 — Reliability Coordination.

The SAR proposes to address the FERC directives in Order 693 and to address a number of
technical short comings identified by stakeholders and the System Protection and Control
Task Force and to bring the standard into conformance with the “Standard Review
Guidelines.”

Please review the SAR and then answer the questions on the following page. Please e-mail
your comments on this form to sarcomm@nerc.net with the subject “Protection
Maintenance SAR” by July 10, 2007.
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Comment Form — First Draft of SAR for Project 2007-06 — System Protection
Coordination

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

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

1. Do you agree that there is a reliability-related need to improve the requirements in this
standard?

X Yes
] No

Comments:

2. Do you agree with the proposed scope of this SAR?

X Yes
[1No

Comments:

3. Do you agree with the applicability of the proposed SAR (Reliability Coordinators,
Balancing Authorities, Planning Coordinators, Transmission Operators, Transmission
Owners, Generator Owners, Generator Operators and Distribution Providers)?

X Yes
[ No

Comments:

4. If you know of a Regional Variance that should be developed as part of this SAR, please
identify that for us. If not, please explain in the comment area.

Regional Variance:
Comments: N/A

5. If you are aware of a Business Practice that needs to be developed to support the
proposed SAR, please identify that for us.

Business Practice:
Comments: N/A

6. If you have any other comments on this SAR that you haven’t provided above, please
provide them here.

Comments: N/A
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Comment Form — First Draft of SAR for Project 2007-06 — System Protection
Coordination

Please use this form to submit comments on the proposed SAR for Project 2007-06 —
System Protection Coordination. Comments must be submitted by July 10, 2007. You
may submit the completed form by e-mail to sarcomm@nerc.net with the words “System
Protection” in the subject line. If you have questions please contact Al Calafiore at
al.calafiore@nerc.net or by telephone at 609-452-8060.

Individual Commenter Information

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

Name: Mike Gentry

Organization: Salt River Project

Telephone: 602-236-6408

E-mail: Mike.Gentry@srpnet.com
NERC Registered Ballot Body Segment
Region
[ ] ERCOT X | 1 — Transmission Owners
[ 1 FRCC [ 1|2 —RTOs and 1SOs
[]MRO [ ] | 3 — Load-serving Entities
[]NPCC [ ] | 4 — Transmission-dependent Utilities
[ RFC [ ] | 5 — Electric Generators
[] SERC [] | 6 — Electricity Brokers, Aggregators, and Marketers
[1sppP [ ]| 7 — Large Electricity End Users
DI wece [ ] | 8 — Small Electricity End Users
[ N'_A‘ — Not [ ] | 9 — Federal, State, Provincial Regulatory or other Government
Applicable Entities
[] | 10 — Regional Reliability Organizations and Regional Entities
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Comment Form — First Draft of SAR for Project 2007-06 — System Protection
Coordination

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

Group Name:

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

Contact E-mail:

Additional Member Name Additional Member Region* | Segment*
Organization

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

Background Information

This SAR proposes to improve and expand upon the requirements in PRC-001 — System
Protection Coordination. Note that some of the requirements in PRC-001 involve real-time
control actions taken by entities other than the facility owners, and these requirements
may be moved from PRC-001 into Project 2006-06 — Reliability Coordination.

The SAR proposes to address the FERC directives in Order 693 and to address a number of
technical short comings identified by stakeholders and the System Protection and Control
Task Force and to bring the standard into conformance with the “Standard Review
Guidelines.”

Please review the SAR and then answer the questions on the following page. Please e-mail
your comments on this form to sarcomm@nerc.net with the subject “Protection
Maintenance SAR” by July 10, 2007.
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Comment Form — First Draft of SAR for Project 2007-06 — System Protection
Coordination

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

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

1. Do you agree that there is a reliability-related need to improve the requirements in this
standard?

X Yes
] No

Comments:

2. Do you agree with the proposed scope of this SAR?

X Yes
[1No

Comments:

3. Do you agree with the applicability of the proposed SAR (Reliability Coordinators,
Balancing Authorities, Planning Coordinators, Transmission Operators, Transmission
Owners, Generator Owners, Generator Operators and Distribution Providers)?

X Yes
[ No

Comments:

4. If you know of a Regional Variance that should be developed as part of this SAR, please
identify that for us. If not, please explain in the comment area.

Regional Variance:
Comments:

5. If you are aware of a Business Practice that needs to be developed to support the
proposed SAR, please identify that for us.

Business Practice:
Comments:

6. If you have any other comments on this SAR that you haven’t provided above, please
provide them here.

Comments: | am concerned with the language proposed by FERC and the comparison
to reactions to IROL's. Will FERC's requirement apply to a single protection system that
has a redundant protection system? Will FERC's requirement apply to a system that is
in an "overexposed" state? Will FERC's requirement apply to a system that may be
exposed to slow 30 cycle of less tripping. These conditions must be identified in detail
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as to what will need to meet the "returning the system to a stable state that respects
system requirements as soon as possible and no longer than 30 minutes.” FERC
requirement
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Comment Form — First Draft of SAR for Project 2007-06 — System Protection
Coordination

Please use this form to submit comments on the proposed SAR for Project 2007-06 —
System Protection Coordination. Comments must be submitted by July 10, 2007. You
may submit the completed form by e-mail to sarcomm@nerc.net with the words “System

Protection” in the subject line. If you have questions please contact Al Calafiore at
al.calafiore@nerc.net or by telephone at 609-452-8060.

Individual Commenter Information

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

Name:

Organization:

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

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

Group Name:

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

Contact E-mail:

SERC EC Protection & Control Subcommittee (PCS)

Jay Farrington

Alabama Electric Cooperative, Inc.
1

(334) 427-3225

jay.farrington@powersouth.com

Additional Member Name Additional Member Region* | Segment>
Organization
Robert Rauschenbach Ameren SERC 1
Charlie Fink Entergy SERC 1
Jammie Lee Entergy SERC 1
Tom Seeley E.ON-U.S. SERC 1
Steve Waldrep Georgia Power Company SERC 1
Hong-Ming Shuh Georgia Transmission Corporation SERC 1
Neal Jones Georgia Transmission Corporation SERC 1
Jerry Blackley Progress Energy Carolinas SERC 1
Pat Huntley SERC Reliability Corp. SERC 10
Marion Frick South Carolina Electric & Gas Co. SERC 1
Bridget Coffman South Carolina Public Service SERC 1
Authority
George Pitts Tennessee Valley Authority SERC 1
Meyer Kao Tennessee Valley Authority SERC 1
Phil Winston Georgia Power Company SERC 1
Ernesto Paon Municipal Electric Authority of SERC 1

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

Background Information

This SAR proposes to improve and expand upon the requirements in PRC-001 — System
Protection Coordination. Note that some of the requirements in PRC-001 involve real-time
control actions taken by entities other than the facility owners, and these requirements
may be moved from PRC-001 into Project 2006-06 — Reliability Coordination.

The SAR proposes to address the FERC directives in Order 693 and to address a number of
technical short comings identified by stakeholders and the System Protection and Control
Task Force and to bring the standard into conformance with the “Standard Review
Guidelines.”

Please review the SAR and then answer the questions on the following page. Please e-mail
your comments on this form to sarcomm@nerc.net with the subject “Protection
Maintenance SAR” by July 10, 2007.
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Comment Form — First Draft of SAR for Project 2007-06 — System Protection
Coordination

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

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

1. Do you agree that there is a reliability-related need to improve the requirements in this
standard?

X Yes
] No

Comments:

2. Do you agree with the proposed scope of this SAR?

L] Yes
X No

Comments: Consideration should be given to splitting this effort among 2 or 3
standards to address the operating, operations planning, and planning horizons.
Consideration should also be given to moving the operating training requirements to
another standard (if not already covered by an existing standard).

3. Do you agree with the applicability of the proposed SAR (Reliability Coordinators,
Balancing Authorities, Planning Coordinators, Transmission Operators, Transmission
Owners, Generator Owners, Generator Operators and Distribution Providers)?

X Yes
[1No

Comments: The requirements for the PC, TO, GO, and DP (planning horizon) should be
in a separate standard than those for the RC, BA, TOP, and GOP (operating and
operations planning horizons).

4. If you know of a Regional Variance that should be developed as part of this SAR, please
identify that for us. If not, please explain in the comment area.

Regional Variance: none
Comments:

5. If you are aware of a Business Practice that needs to be developed to support the
proposed SAR, please identify that for us.

Business Practice: none
Comments:

6. If you have any other comments on this SAR that you haven’t provided above, please
provide them here.
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Coordination

Comments: none
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Comment Form — First Draft of SAR for Project 2007-06 — System Protection
Coordination

Please use this form to submit comments on the proposed SAR for Project 2007-06 —
System Protection Coordination. Comments must be submitted by July 10, 2007. You
may submit the completed form by e-mail to sarcomm@nerc.net with the words “System

Protection” in the subject line. If you have questions please contact Al Calafiore at
al.calafiore@nerc.net or by telephone at 609-452-8060.

Individual Commenter Information

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

Name:

Organization:

Telephone:
E-mail:
NERC Registered Ballot Body Segment
Region
[ ] ERCOT [ ]| 1 — Transmission Owners
[ 1 FrRcCC [ 1|2 —RTOs and 1SOs
[1MRO [ ] | 3 — Load-serving Entities
[ ] NPCC [ ] | 4 — Transmission-dependent Utilities
[]RFC [] | 5— Electric Generators
[] SERC [ ] | 6 — Electricity Brokers, Aggregators, and Marketers
[1sppP [ ] | 7 — Large Electricity End Users
[Jwecc [ ] | 8 — Small Electricity End Users
[ N'_A‘ — Not [ ]| 9 — Federal, State, Provincial Regulatory or other Government
Applicable Entities
[ ] | 10 — Regional Reliability Organizations and Regional Entities
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Comment Form — First Draft of SAR for Project 2007-06 — System Protection
Coordination

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

Group Name: Southwest Transmission Cooperative, Inc.
Lead Contact: E. William Riley
Contact Organization: Southwest Transmission Cooperative, Inc.
Contact Segment: 1
Contact Telephone: 520-586-5440
Contact E-mail: briley@swtransco.coop
Additional Member Name Additional Member Region* | Segment*

Organization

Tom D. Spence, P.E Southwest Transmission Coop., Inc. | WECC

*1f more than one Region or Segment applies, indicate the best fit for the purpose of these
comments. Regional acronyms and segment numbers are shown on prior page.
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Comment Form — First Draft of SAR for Project 2007-06 — System Protection
Coordination

Background Information

This SAR proposes to improve and expand upon the requirements in PRC-001 — System
Protection Coordination. Note that some of the requirements in PRC-001 involve real-time
control actions taken by entities other than the facility owners, and these requirements
may be moved from PRC-001 into Project 2006-06 — Reliability Coordination.

The SAR proposes to address the FERC directives in Order 693 and to address a number of
technical short comings identified by stakeholders and the System Protection and Control
Task Force and to bring the standard into conformance with the “Standard Review
Guidelines.”

Please review the SAR and then answer the questions on the following page. Please e-mail
your comments on this form to sarcomm@nerc.net with the subject “Protection
Maintenance SAR” by July 10, 2007.
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Comment Form — First Draft of SAR for Project 2007-06 — System Protection
Coordination

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

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

1. Do you agree that there is a reliability-related need to improve the requirements in this
standard?

X Yes
] No

Comments: We agree that there is a need to improve the requirements of Standard
PRC-001-0 and Standard MOD-011-0 as described in the supplemental document
"NERC SPCTF Assessment of Standard PRC-001-0 — System Protection Coordination”. It
is important to modify ambiguous statements such as "...corrective action needs to be
taken..." and "must be done...as soon as possible...". By making the improvements
described in the SAR, the standard will provide the applicable entities with more
definitive requirements that will allow entities to provide specific responsibilities to
internal work groups within the standard utility organization.

2. Do you agree with the proposed scope of this SAR?

X Yes
[1No

Comments: Another important change described in this SAR is the requirement to have
an up-to-date accurate model of the transmission system for protection studies. It is
extremely important to develop these accurate models to allow enhance the reliability
of the bulk-electric system. There are efforts underway in the southwest that apply
directly to the development of this type of model by late 2007.

3. Do you agree with the applicability of the proposed SAR (Reliability Coordinators,
Balancing Authorities, Planning Coordinators, Transmission Operators, Transmission
Owners, Generator Owners, Generator Operators and Distribution Providers)?

X Yes
1 No

Comments: We agree that the applicable entities for this standard be modified to
include the various "Owner" entities as described in the NERC Functional Model Version
3.

4. If you know of a Regional Variance that should be developed as part of this SAR, please
identify that for us. If not, please explain in the comment area.

Regional Variance: N/A
Comments: Not aware of any Regional Variance requirements
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Comment Form — First Draft of SAR for Project 2007-06 — System Protection
Coordination

5. If you are aware of a Business Practice that needs to be developed to support the
proposed SAR, please identify that for us.

Business Practice: N/A
Comments: Not aware of any Business Practice needs

6. If you have any other comments on this SAR that you haven’t provided above, please
provide them here.

Comments: N/A
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NEIRC

NORTH AMERICAN ELECTRIC
RELIABILITY CORPORATION

Consideration of Comments on 1°* Draft of System Protection Coordination SAR
(Project 2007-06)

The System Protection Coordination SAR requesters thank all commenters who submitted
comments on the first draft of SAR. This SAR was posted for a 30-day public comment period
from June 11 through July 10, 2007. The requesters asked stakeholders to provide feedback
on the standard through a special SAR Comment Form. There were 17 sets of comments,
including comments from 72 different people from more than 48 companies representing 8 of
the 10 Industry Segments as shown in the table on the following pages.

The SAR drafting team made two changes to the SAR based on stakeholder comment:

= Added the Transmission Planner as a reliability function that may be assigned
requirements in the revised standard

= Added a sentence to clarify that the monitoring requirements in PRC-001 will not be
included in the scope of revisions addressed under this project as they are already
being addressed under Project 2006-06 — Reliability Coordination.

Based on the comments received, the drafting team is recommending that the Standards
Committee authorize moving the SAR forward to the standard drafting stage of the standards
development process.

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

http://www.nerc.com/~filez/standards/System Protection Project 2007-06.html

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

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

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



Consideration of Comments on 1°* Draft of System Protection Coordination SAR

(Project 2007-06)

The Industry Segments are:

1 — Transmission Owners

2 — RTOs, ISOs

3 — Load-serving Entities
4 — Transmission-dependent Utilities

5 — Electric Generators
6 — Electricity Brokers, Aggregators, and Marketers

7 — Large Electricity End Users
8 — Small Electricity End Users
9 — Federal, State, Provincial Regulatory or other Government Entities

10 - Regional Reliability Organizations, Regional Entities

Commenter Organization Industry Segment
1 4 | 5|6 |7 10
Anita Lee (G6) AESO
2. Jay Farrington (G2) | Alabama Electric Coop., VvV
Inc.
3. Ken Goldsmith (G4) | ALT v
Robert Ameren 4
Rauschenbach
(G2)(I)
5. | Thad Kness American Electric Power 4 ViV
(AEP)
6. Jason Shaver American Transmission 4
Co.
7. Dave Rudolph (G4) BEPC v
8. Dean Bender Bonneville Power v ViV
Administration (BPA)
9. Brent Kingsford (G6) | CAISO
10. | Alan Gale (G5) City of Tallahassee 4 vV
11. | Glen McCartney Constellation Energy v v
(G3)
12. | Michael Gildea (G3) | Constellation Energy v v
13. | Nancy C. Denton Consumers Energy v
Company
14. | Tom Seeley (G2) E. ON-U.S. v
15. | Charlie Fink (G2) Entergy 4 ViV
16. | Jammie Lee (G2) Entergy v v v
17. | Steve Myers (G6) ERCOT v
18. | Ken Dresner (G7) FE, Fossil Generation 4 vV
19. | Bill Duge (G7) FE, Nuclear Generation v v v
20. | Art Buanno (G7) FE, Tranmission Planning | ¥ v v
& Protection
21. | Bob McFeaters (G7) | FE, Tranmission Planning | ¥ v v
& Protection
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Consideration of Comments on 1°* Draft of System Protection Coordination SAR

(Project 2007-06)

Commenter Organization Industry Segment
3 4 5 6 7 10
22. | Doug Hohlbaugh FirstEnergy v
(G7)
23. | Eric Senkowicz FRCC v
24. | Phil Winston (G2) Georgia Power Company v
25. | Steve Waldrep (G2) | Georgia Power Company v
26. | Hong-Ming Shuh Georgia Transmission 4
(G2) Corp.
27. | Neal Jones (G2) Georgia Transmission v
Corp.
28. | David Kiguel (G3) Hydro One Networks v
29. | Roger Champagne HydroQuebec
(G3)(I) TransEnergie (HQTE)
30. | Matt Goldberg (G6) IESO
31. | Ron Falsetti (G3) IESO
(Ge) (1)
32. | Charles Yeung (G6) SPP
33. | Kathleen Goodman ISO-New England
(G3)
34. | William Shemley ISO-New England
(G3)
35. | Eric Ruskamp (G4) LES v v v
36. | Donald Nelson (G3) MADPC
37. | Robert Coish (G4) Manitoba Hydro EB v v v
38. | Walter Marusenko Manitoba Hydro EB v v v
39. | Tom Mielnik (G4) MEC v
40. | Joe Knight (G4) Midwest Reliability 4
Organization
41. | Mike Brytowski (G4) | Midwest Reliability 4
Organization
42. | Terry Bilke (G4) MISO
43. | William Phillips (G6) | MISO
44, | Carol Gerou (G4) MP v v v
45. | Ernesto Paon (G2) Municipal Electric v 4
Authority of GA
46. | Michael Shiavone National Grid US
(G3)
47. | Greg Campoli (G3) New York ISO
48. | Jim Castle (G6) New York ISO
49. | Ralph Rufrano (G3) | New York Power 4
Authority
50. | Guy V. Zito (G3) NPCC 4
51. | Al Adamson (G3) NY State Reliability v
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Consideration of Comments on 1°* Draft of System Protection Coordination SAR

(Project 2007-06)

Commenter Organization Industry Segment
4 5 6 7 8 9 10
Council
52. | Alicia Daugherty PIM
(G6)
53. | Jerry Blackley (G2) Progress Energy v v
Carolinas
54. | C. Robert Moseley PSC of South Carolina v
(G1)
55. | David A. Wright PSC of South Carolina v
(G1)
56. | Elizabeth B. Fleming | PSC of South Carolina v
(G1)
57. | G. O’'Neal Hamilton PSC of South Carolina v
(G1)
58. | John E. Howard (G1) | PSC of South Carolina v
59. | Mignon L. Clyburn PSC of South Carolina v
(G1)
60. | Phil Riley (G1) PSC of South Carolina v
61. | Randy Mitchell (G1) | PSC of South Carolina v
62. | Mike Gentry Salt River Project v v
63. | Bridget Coffman SC Public Service
(G2) Authority
64. | Pat Huntley (G2) SERC Reliability Corp. v
65. | Marion Frick (G2) South Carolina Electric & Vv
Gas Co.
66. | E. William Riley Southwest Transmission
Coop.
67. | Tom D. Spence Southwest Transmission
Coop.
68. | George Pitts (G2) Tennessee Valley v
Authority
69. | Meyer Kao (G2) Tennessee Valley v
Authority
70. | Jim Haigh (G4) WAPA 4
71. | Neal Balu (G4) WPS ViV
72. | Pam Oreschnick XEL v v
(G4)

I - Indicates that individual comments were submitted in addition to comments submitted as part of a
group

G1 - Public Service Commission of South Carolina (PSC SC)

G2 - SERC EC Protection & Control Subcommittee (SERC EC PCS)

G3 - CP9 Reliability Standards Working Group (CP9 RSWG)

G4 - Midwest Reliability Organization (MRO)

G5 - FRCC

G6 - IRC Standards Review Committee

G7 - FirstEnergy
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Consideration of Comments on 1°* Draft of System Protection Coordination SAR
(Project 2007-06)

Index to Questions, Comments, and Responses

1.

Do you agree that there is a reliability-related need to improve the requirements in this
=] = o 1= o P 6

Do you agree with the proposed scope of this SAR? ....ciiiiiiiiii i i e 8

Do you agree with the applicability of the proposed SAR (Reliability Coordinators,
Balancing Authorities, Planning Coordinators, Transmission Operators, Transmission
Owners, Generator Owners, Generator Operators and Distribution Providers)? .......... 11

If you know of a Regional Variance that should be developed as part of this SAR, please
identify that for us. If not, please explain in the comment area. ...............coviiennnl. 14

If you are aware of a Business Practice that needs to be developed to support the
proposed SAR, please identify that for US......ccoiiiiiiii i e 15

If you have any other comments on this SAR that you haven't provided above, please
Provide them Nere. (i e e 17
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Consideration of Comments on 1° Draft of System Protection Coordination SAR (Project 2007-06)

1. Do you agree that there is a reliability-related need to improve the requirements in this standard?

Summary Consideration: Most commenters agreed that there is a reliability-related need for this SAR. There were no
changes made in response to these comments.

Question #1

Commenter Yes | No Comment

AEP |Z[ There might not be a directly reliability driver for improving this standard, but the
standard should be improved to better clarify responsibilities.

Response: The SAR DT agrees with the comment that the standard should be improved to better clarify responsibilities, but
the drafting team also believes that clarifying responsibilities is reliability related.

SWTC |Z[ We agree that there is a need to improve the requirements of Standard PRC-001-0 and
Standard MOD-011-0 as described in the supplemental document "NERC SPCTF
Assessment of Standard PRC-001-0 - System Protection Coordination”. It is important
to modify ambiguous statements such as "...corrective action needs to be taken..." and
"must be done...as soon as possible...". By making the improvements described in the
SAR, the standard will provide the applicable entities with more definitive requirements
that will allow entities to provide specific responsibilities to internal work groups within
the standard utility organization.

Response: The SAR DT thanks you for your support.

ATC Standard has much room for improvement.

&

Response: The SAR DT agrees with the comment.

PSC SC

SERC EC PCS

BPA

Consumers Energy

IESO

SRP

Manitoba Hydro

CP9 RSWG

Ameren

NNNNNNNFNNN

MRO
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Consideration of Comments on 1° Draft of System Protection Coordination SAR (Project 2007-06)

Question #1

Commenter

No

Comment

HQTE

FRCC

IRC SRC

FirstEnergy

NNN NG
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Consideration of Comments on 1° Draft of System Protection Coordination SAR (Project 2007-06)

2. Do you agree with the proposed scope of this SAR?

Summary Consideration: Most commenters agreed with the proposed scope of the SAR. The SAR DT modified the SAR to
clarify that it will coordinate with other DTs to ensure that all requirements in PRC-001will be addressed by one and only one
drafting team. The monitoring requirements will be transferred to the DT working on Project 2006-06 for Reliability
Coordination.

Question #2

Commenter Yes No Comment

SERC EC PCS |Z[ Consideration should be given to splitting this effort among 2 or 3 standards to address
the operating, operations planning, and planning horizons. Consideration should also be
given to moving the operating training requirements to another standard (if not already
covered by an existing standard).

Response: The SDT will coordinate with the Reliability Coordination standard drafting team working on Project 2006-06 to
address these issues. The SAR DT believes that the monitoring requirements should be addressed by the Reliability
Coordination SDT, however for coordination and understanding, the SAR DT believes the remaining requirements should be in
one standard.

FirstEnergy |Z[ Under the section of Detailed Description it is stated:

"This project will address the issues identified by the System Protection and Control
Task Force for the planning-related requirements in PRC-001 as well as any planning-
related concerns identified in FERC Order 693. (The operations-related requirements in
PRC-001 are being addressed under Project 2006-06.) A detailed listing of the areas of
the existing standard that need improvement is provided in Attachment B titled "NERC
SPCTF Assessment of Standard PRC-001-0 - System Protection Coordination”

It seems that it would be more effective to pull the PRC-001 standard from the scope
of of the 2006-06 project which deals with mulitple standards and allow this SDT to
focus on all aspects of the PRC-001. The SPCTF raised concerns with PRC-001 in both
the planning and operations time-frame and it does not appear that the 2006-06
project is scoped to address the SPCTF items.

Response: The SAR DT modified the SAR to clarify that it will coordinate with other drafting teams to ensure that all
requirements in PRC-001 will be addressed by one and only one drafting team. The monitoring requirements will be
transferred to the DT working on project 2006-06 Reliability Coordination)

FRCC |Z[ |Z[ Incorporating assessments by subject matter experts such as this NERC SPCTF /
Planning Committee assessment into the NERC Standards revision SAR project is an
efficient way to supplement project SARs and allows for valuable input at the front-end
of the standards process.
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Consideration of Comments on 1° Draft of System Protection Coordination SAR (Project 2007-06)

Attachments A and C are not included in the SAR and Attachment B is identified as
"Supporting Material". It may be clearer to include all applicable documents within the
SAR including relevant excerpts from any FERC assessments and requested changes to
the standard.

Response: The S

final posting.

AR DT w

ill ensure t

hat all attachments are clearly labeled and all pertinent documents are included in the

SWTC

M

Another important change described in this SAR is the requirement to have an up-to-
date accurate model of the transmission system for protection studies. It is extremely
important to develop these accurate models to allow enhance the reliability of the bulk-
electric system. There are efforts underway in the southwest that apply directly to the
development of this type of model by late 2007.

Response: The SA
addressed in this S

R DT ag
AR - the

rees with vy
'y are expe

our observation- please note the SPCTF’s proposed changes for modeling are not
cted to be addressed in a separate SAR to revise MOD-011.

ATC

|

Moving R6 regarding SPS monitoring and status notification to more appropriate PRC
SPS section makes sense.

Have concern about NERC SPCTF recommendation of merging system short-circuit
databases for perfoming wide-area fault studies. See additional comments below.

Response: The SA
a standard that ad

R DT ag
Hresses i

rees that R
A broader r

6 should be addressed in another standard; however, the SAR DT believes it belongs in
ange of monitoring activities. Please see the summary consideration of comments

PSC SC

AEP

BPA

Consumers
Energy

IESO

SRP

Manitoba Hydro

CP9 RSWG

Ameren

MRO

HQTE

NRNNRNNN NNRNN
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IRC SRC

M
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Consideration of Comments on 1° Draft of System Protection Coordination SAR (Project 2007-06)

3. Do you agree with the applicability of the proposed SAR (Reliability Coordinators, Balancing Authorities,
Planning Coordinators, Transmission Operators, Transmission Owners, Generator Owners, Generator
Operators and Distribution Providers)?

Summary Consideration: Based on stakeholder comments, Transmission Planners have been added to the list of applicable
entities.

Question #3
Commenter Yes No Comment
FRCC This question may be better addressed as the standard is drafted.

Response: The SAR DT is required to identify the proposed applicability. The applicability will be finalized during standard
drafting

CP9 RSWG |Z[ recommend that Transmission Planners be added

Response: The SAR DT agrees and Transmission Planners have been added to the applicability list.

HQTE V1 recommend that Transmission Planners be added

Response: The SAR DT agrees and Transmission Planners have been added to the applicability list.

FirstEnergy |Z[ FE agrees with the SPCTF that the TO, GO and DP should be added to the applicability
section of this standard as many of the requirements will originate from these entities.
However, it may be necessary to add the Transmission Planner (TP) entity for "planning”
related requirements. For example, the existing R3 requires coordination of new or
revised protections systems. It may be short-sighted to assume that the TO is the
entity who would coordinate this work; there may be situations where a Transmission
Planner performs this work and is best suited to share the information with neighboring
system owners/planners as well as the Planning Coordinator.

Response: The SAR DT agrees and Transmission Planners have been added to the applicability list.

IESO |Z[ |Z[ It is not clear based on the information presented how all the functional entities are
involved. As an example, no reference is noted in the documents for PC responsibility.
Is it inferred that if a coordination model is developed on a wide area basis, the PC will
be the responsible entity?

Functional Model entity definitions, tasks, and obligations must be followed while
developing applicability of the requirements.

Response: the SAR DT checked all the functional entities that are currently assigned responsibility for requirements in PRC-
001 and also checked those functional entities that are expected to be assigned requirements based on the SPTCF analysis of
PRC-001. Please see the SPTCF report posted as a supporting document on the website.
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Consideration of Comments on 1° Draft of System Protection Coordination SAR (Project 2007-06)

Please note the SPCTF’s proposed changes for modeling are not addressed in this SAR — they are expected to be addressed in
another SAR for modifications to MOD-011.
As envisioned, a new requirement may need to be developed to support the orignial R1 which says:

R1. Each Transmission Operator, Balancing Authority, and Generator Operator shall be familiar with the purpose and
limitations of protection system schemes applied in its area.

Although the original R1 is not written in a format that is easy to measure, the SAR DT believes the intent of R1 is to ensure
that real-time operating personnel have information about protection schemes so they will know what actions to take when the
protection schemes are not in service. The SAR DT believes the Planning Coordinator may be the best functional entity to
provide this data to the real-time operating personnel. As envisioned, this discussion will take place with stakeholders during
standard drafting.

The standards process requires that DTs consider the Functional Model elements when developing standards.

IRC SRC 7 ™ It is not clear based on the information presented if all the functional entities involved
are identified in the scope of the standard. As an example, no reference is noted in the
documents for TP responsibility. It is inferred that if a coordination model is developed
on a wide area basis, the PC will be the only responsible entity. However there may be
requirements for the TP as well.

Response: The SAR DT agrees and Transmission Planners have been added to the applicability list.

SERC EC PCS 7 The requirements for the PC, TO, GO, and DP (planning horizon) should be in a separate
standard than those for the RC, BA, TOP, and GOP (operating and operations planning
horizons).

Response: While the SAR DT agrees that some requirements for entities providing real time operations should be transferred
to other standards, for coordination and understanding the SAR DT believes the remaining requirements should be in one
standard.

SWTC |Z[ We agree that the applicable entities for this standard be modified to include the various
"Owner" entities as described in the NERC Functional Model Version 3.

Response: The SAR DT agrees - thank you for your comments.

PSC SC

AEP

BPA

Consumers Energy

SRP

ATC

NNNNFNFN
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Manitoba Hydro

Ameren

MRO
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Consideration of Comments on 1° Draft of System Protection Coordination SAR (Project 2007-06)

4. If you know of a Regional Variance that should be developed as part of this SAR, please identify that for us.
If not, please explain in the comment area.

Summary Consideration: The stakeholders who submitted comments did not identify any regional variances.

Question #4

Commenter Regional Comment
Variance
PSC SC N/A
SERC EC PCS None.
AEP None. None.
BPA No known variance.
Consumers N/A
Energy
SWTC N/A Not aware of any Regional Variance requirements.
ATC N/A
Manitoba Hydro | None No variance necessary.
CP9 RSWG N/A No Regional Variance
Ameren None
MRO None
HQTE No Regional Variance
FRCC N/A
FirstEnergy Aware of none
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Consideration of Comments on 1° Draft of System Protection Coordination SAR (Project 2007-06)

5. If you are aware of a Business Practice that needs to be developed to support the proposed SAR, please
identify that for us.

Summary Consideration: The stakeholders who submitted comments did not identify any specific business practice that need
to be developed to support the modifications to PRC-001 proposed with this SAR.

Question #5
Commenter Business Comment
Practice
AEP Possibly AEP and other utilities, with many years of experience serving customers and supporting

the electric grid, have voluntarily integrated protection coordination processes into the
core of their work practices . AEP fully supports improvements if they truly foster reliability
and availability benefits to bulk power transfers. More Standards, Requirements, and
Business Practices are not always better. If Standards create burdens on a utility's
physical resources and budgets, then some mechanism must be available to allow for the
needed changes.

Response: Please

business practice or other mechan

monitor the wo

rk of the SDT and advise us if added burdens are created and advise us of the need for any
ism necessary.

ATC

Data entry
and
maintenance
procedures
for proposed
wide-area
short circuit
model would
need to be
developed.

Creating and maintaining the proposed wide-area short-circuit database, although useful,
might prove quite difficult to implement.

Among our concerns:

Impedance units- Ohms or per unit? If per unit, using what common base?

CAPE to ASPEN & ASPEN to CAPE conversion issues?

Need for unique and consistent bus numbers for all busses in combined database.

If using CAPE, coordination and application of database categories.

Who would be responsible for merging the databases and then maintaining the common
database? How often would the databases be remerged to reflect system changes?

Response: Please

note the SPCTF’s proposed changes for modeling are not addressed in this SAR - they are expected to be
addressed in a SAR proposing changes to MOD-011.

PSC SC N/A

SERC EC PCS None.

Consumers N/A

Energy

SWTC N/A Not aware of any Business Practice needs.
Manitoba Hydro None No comments

CP9 RSWG No Business Practice

Page 15 of 18 July 26, 2007




Consideration of Comments on 1° Draft of System Protection Coordination SAR (Project 2007-06)

Question #5

Commenter Business Comment
Practice
Ameren No
MRO None
HQTE No Business Practice

FirstEnergy

Aware of none
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Consideration of Comments on 1° Draft of System Protection Coordination SAR (Project 2007-06)

6. Ifyou

have any other comments on this SAR that you haven’t provided above, please provide them here.

Summary Consideration: The SAR DT did not make any changes to the SAR based on modifications proposed by

stakeholders i

n response to this question.

Question #6

Commenter

Comment

AEP

For clarifying protective systems, the standard should not use the term Bulk Electric System, but should
instead specify a voltage threshold for impacts to bulk system transfers - specifically; 'Facilites operated 200
kV and above and Regionally-defined, Operationally Significant facilities operated greater than 100 kv, but less
than 199 kV'. The term 'affects' also needs to be clarified. Inclusion of all facilities greater than 100 kV does
not benefit the reliability of national bulk power transfers. For example, the loss or misoperation of a 138 kV
line serving a localized load center would not be detremental to bulk power transfers multiple busses away.

Response: The comment will be referred to the SDT when convened for consideration when drafting the standard.

FRCC

The Drafting team should coordinate any system protection terminology introduced or re-defined within this
standard with other system protection related SARs (i.e. Disturbance monitoring, System Protection
Maintenance and Testing) to ensure common terminology is appropriately defined in the standards glossary.

Response: This coordination is required by the standards process. The comment will be referred to the SDT when convened
for consideration when drafting the standard.

SRP

I am concerned with the language proposed by FERC and the comparison to reactions to IROL's. Will FERC's
requirement apply to a single protection system that has a redundant protection system? Will FERC's
requirement apply to a system that is in an "overexposed" state? Will FERC's requirement apply to a system
that may be exposed to slow 30 cycle of less tripping. These conditions must be identified in detail as to what
will need to meet the "returning the system to a stable state that respects system requirements as soon as
possible and no longer than 30 minutes.” FERC requirement

Response: The comment will be referred to the SDT when convened for consideration when drafting the standard.

ATC

Background Information Section on this comment sheet should read:
Please e-mail your comments on this form to sarcomm@nerc.net with subject "Protection Coordination SAR" in
subject line, not "Protection Maintenance SAR" as stated.

Response: Thank you for your comment

Ameren Development of inter-company short circuit modeling should be cover in a separate MOD standard.
Maintaining one large overall regional short circuit model is neither practical nor necessary. Standard methods
to exchange short circuit data of tie-line plus one breakered bus into the neighboring systems should be
adequate and be developed. Otherwise Ameren agrees with SPCTF recommendations.

Response: Please note the SPCTF’s proposed changes for modeling are not addressed in this SAR - they are expected to be

addressed in a SAR proposing changes to MOD-011.

MRO

| The MRO commends NERC and the SDT for taking the necessary steps to remove the vagueness and ambiguity
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in the requirements; as well as the need to have clarity and measurability now that the industry has
transitioned to mandatory and enforceable standards.

The SPCTF Assessment of PRC-001-1 did not mention how they would address "Corrective Actions" listed in R2.
The MRO requests that the SDT expand on what the scope of these "Corrective Actions" is meant to be (e.g.
real-time, or after the fact repair or replacement of defective equipment).

Response: Th

n1ese issues are discussed in FERC Order 693 and will be considered by the SDT

IESO

The IESO commends NERC, the SDT and the SPCTF (White Paper) for providing clarifications and
improvements in the system protection areas.

Response: Th

1ank you

IRC SRC The SRC commends NERC, the SDT and the SPCTF for providing this clarification and improvements in the
system protection areas.

Response: Thank you

PSC SC N/A

SERC EC None.

PCS

Consumers None.

Energy

SWTC N/A

Manitoba No comments

Hydro

CP9 RSWG None

HQTE None

FirstEnergy none
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NERC

EE——
NORTH AMERICAN ELECTRIC
RELIABILITY CORPORATION

Standard Authorization Request Form

Title of Proposed Standard PRC-001-1 — System Protection Coordination (Project

2007-06)

Request Date May 7, 2007

Revised Date July 27, 2007

SAR Requestor Information SAR Type (Check a box for each one
that applies.)

Name NERC System Protection and [] | New Standard

Control Task Force (Attachment A)

Primary Contact Charles Rogers (SPCTF X] | Revision to existing Standard

Chairman)

Telephone 517-788-0027 [] | withdrawal of existing Standard

Fax 517-788-0917

E-mail cwrogers@cmsenergy.com [] | urgent Action

Purpose (Describe the purpose of the standard — what the standard will achieve in support
of reliability.)

The purpose of standard PRC-001-1 — System Protection Coordination should remain “To
ensure system protection is coordinated among operating entities.” The standard should be
revised to:

1. Assure that Protection System application and performance issues are coordinated
among all related entities.

2. Correct the applicable entities within the standard to reflect the actual functional
responsibilities, as described in the NERC Functional Model.

3. Incorporate other general improvements described in the standards development
work plan and from other sources.

4. Address directives received from ERO regulatory authorities.

5. Consider the observations and recommendations developed by the NERC SPCTF,
which are detailed in the attached report (Attachment B), approved by the Planning
Committee in December 2006.
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Standards Authorization Request Form

Industry Need (Provide a detailed statement justifying the need for the proposed
standard, along with any supporting documentation.)

Protection system coordination is an absolute necessity for the North American electric
system to operate properly. PRC-001 is a Version O standard, and was translated from an
operating policy that was appropriate in an era of voluntary compliance.

The Version 0 standards and recent updates were put in place as a temporary starting point
to start up the electric reliability organization and begin enforcement of mandatory
standards. However, it is important to update those standards, incorporating improvements
to make the standards more suitable for enforcement.

Both FERC (within Order 693) and the SPCTF (in their report on PRC-001) identified
significant shortcomings in the existing standard.

Brief Description (Describe the proposed standard in sufficient detail to clearly define the
scope in a manner that can be easily understood by others.)

The existing PRC-001 Standard has been identified in the Reliability Standards Development
Plan as requiring revision, within the FERC Order 693 as requiring revisions, and by a SPCTF
report (attached) which identified a number of issues with the existing standard (the SPCTF
report, which precedes FERC Order 693, also includes observations from the preceding FERC
NOPR on RM-06-16-000). This revision of PRC-001 should address concerns from these
sources and should include the upgrades to the standard identified in Attachment C to bring
the revised standard into conformance with the latest version of the ERO Rules of
Procedure.

The PRC 001 standards drafting team will coordinate the transfer of monitoring related
requirements to appropriate other standards through coordination with the standards
drafting teams associated with project 2006-06 (Reliability Coordination)

Detailed Description

This project will address the issues identified by the System Protection and Control Task
Force for the planning-related requirements in PRC-001 as well as any planning-related
concerns identified in FERC Order 693. (The operations-related requirements in PRC-001
are being addressed under Project 2006-06.) A detailed listing of the areas of the existing
standard that need improvement is provided in Attachment B titled “NERC SPCTF
Assessment of Standard PRC-001-0 — System Protection Coordination”

The drafting team will also make the improvements to the standard identified in
Attachment C — “Reliability Standards Review Guidelines” to bring the revised standard
into conformance with the latest version of the ERO Rules of Procedure.
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Reliability Functions

The Standard will Apply to the Following Functions (Check box for each one that applies.)

= Reliability Responsible for the real-time operating reliability of its Reliability
Coordinator Coordinator Area in coordination with its neighboring Reliability
Coordinator’s wide area view.
= Balancing Authority | Integrates resource plans ahead of time, and maintains load-
interchange-resource balance within its metered boundary and
supports system frequency in real time.
L] Interchange Authorizes valid and balanced Interchange Schedules.
Authority
= Planning Assesses the longer-term reliability of its Planning Coordinator
Coordinator Area.
L] Resource Planner Develops a >one year plan for the resource adequacy of its
specific loads within a Planning Coordinator Area.
= Transmission Develops a >one year plan for the reliability of the interconnected
Planner Bulk Electric System within its portion of the Planning Coordinator
Area.
L] Transmission Administers the transmission tariff and provides transmission
Service Provider services under applicable transmission service agreements (e.g.,
the pro forma tariff).
X Transmission Owner | Owns and maintains transmission facilities.
= Transmission Ensures the real-time operating reliability of the transmission
Operator assets within a Transmission Operator Area.
X Distribution Delivers electrical energy to the End-use customer.
Provider
X Generator Owner Owns and maintains generation facilities.
= Generator Operator | Operates generation unit(s) to provide real and reactive power.
L] Purchasing-Selling Purchases or sells energy, capacity, and necessary reliability-
Entity related services as required.
L] Market Operator Interface point for reliability functions with commercial functions.

Load-Serving Entity

Secures energy and transmission (and reliability-related services)
to serve the End-use Customer.
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Reliability and Market Interface Principles

Applicable Reliability Principles (Check box for all that apply.)

X 1. Interconnected bulk electric systems shall be planned and operated in a coordinated
manner to perform reliably under normal and abnormal conditions as defined in the
NERC Standards.

L] 2. The frequency and voltage of interconnected bulk electric systems shall be controlled
within defined limits through the balancing of real and reactive power supply and
demand.

X 3. Information necessary for the planning and operation of interconnected bulk electric
systems shall be made available to those entities responsible for planning and
operating the systems reliably.

X 4. Plans for emergency operation and system restoration of interconnected bulk electric
systems shall be developed, coordinated, maintained and implemented.

L] 5. Facilities for communication, monitoring and control shall be provided, used and
maintained for the reliability of interconnected bulk electric systems.

X 6. Personnel responsible for planning and operating interconnected bulk electric
systems shall be trained, qualified, and have the responsibility and authority to
implement actions.

X 7. The security of the interconnected bulk electric systems shall be assessed,
monitored and maintained on a wide area basis.

L] 8. Bulk power systems shall be protected from malicious physical or cyber attacks.

Does the proposed Standard comply with all the following Market Interface
Principles? (Select “yes” or “no” from the drop-down box.)

1. The planning and operation of bulk electric systems shall recognize that reliability is an
essential requirement of a robust North American economy. Yes

2. An Organization Standard shall not give any market participant an unfair competitive
advantage.Yes

3. An Organization Standard shall neither mandate nor prohibit any specific market structure.
Yes

4. An Organization Standard shall not preclude market solutions to achieving compliance with
that Standard. Yes

5. An Organization Standard shall not require the public disclosure of commercially sensitive
information. All market participants shall have equal opportunity to access commercially
non-sensitive information that is required for compliance with reliability standards. Yes
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Related Standards

Standard No. | Explanation

MOD-011-0 Maodify to include the essential data for wide-area fault studies, as noted in
the attached SPCTF report on PRC-001.

Related SARs

SAR ID Explanation

RC SAR Project 2006-06 — Reliability Coordination includes modification of the real-
time requirements but does not address the planning-related
requirements.

Regional Variances

Region Explanation
ERCOT None
FRCC None
MRO None
NPCC None
SERC None
RFC None
SPP None
WECC None
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Introduction

When the original scope for the System Protection and Control Task Force was developed, one of the
assigned items was to review all of the existing PRC-series Reliability Standards, to advise the Planning
Committee of our assessment, and to develop Standards Authorization Requests, as appropriate, to
address any perceived deficiencies.

This report presents the SPCTF’s assessment of PRC-001-0 — System Protection Coordination. The
report includes the SPCTF’s understanding of the intent of this standard and contains specific
observations relative to the existing standard.

This standard was developed by translating the requirements of an earlier Phase | Planning Standard; thus
it has not been previously subjected to a critical review of the Requirements.

Executive Summary

This reliability standard is intended to assure that system protection is coordinated between multiple
transmission entities and between generation entities and transmission entities. It appears that this
standard is intended to address coordination of protection functions and capabilities in both the operating
time frame and the planning time frame. These time frames, as they apply to protective functions, are
discussed, as are the various responsibilities to assure the related coordination.

The SPCTF concludes that the list of applicable entities in the existing standard is incomplete and that the
assigned responsibilities do not reflect the activities of the identified functions. Significantly, the existing
standard disregards the significant responsibilities and roles of the equipment owners; specifically, the
Transmission Owners and Generator Owners.

The SPCTF also concludes that the Requirements of the existing standard are vague and ambiguous, and
that, while Measures and Levels of Non-Compliance are defined, these are essentially unenforceable
because of fundamental flaws within the requirements.

Assessment of PRC-001-0

General Comments
The SPCTF offers the following general comments:

1. None of the requirements within PRC-001-0 specifically indicate what protective systems are being
addressed.

2. The phrase “protective relay or equipment” is a recurring phrase, and generally should be revised to
“protective system” or “protective system equipment.”

3. The phrase “If a protective relay or equipment failure reduces system reliability” is ambiguous, and
needs additional clarification. This phrase does not clearly state when failures must be reported.

4. Many of the requirements list the Balancing Authority as an applicable entity. It does not seem that
the Balancing Authority has the direct responsibility for any of these activities, and only needs to
respond to the various issues when directed by the Transmission Operator and/or Generator Operator.

Applicability
4.1. Balancing Authorities
4.2. Transmission Operators
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4.3. Generator Operators

The remainder of the PRC-series standards rarely assigns any responsibility for protection systems to any
of the above entities. Specifically, the responsibilities for disturbance monitoring (which includes some
monitoring of protective systems) and for protective system maintenance apply to the equipment owners,
specifically Transmission Owners and Generator Owners. The current applicable entities do, however,
have a role in the functions of this standard. The SPCTF asserts that Transmission Owner, Generator
Owner, and Distribution Provider should be added to the list of Applicable Entities.

R1

R1. Each Transmission Operator, Balancing Authority, and Generator Operator shall be familiar
with the purpose and limitations of protective system schemes applied it its area.

This requirement is a statement of a highly laudable goal, but this is not specific and enforceable. In fact,
the drafting team that was providing missing Measures and Compliance Elements was unable to assign
either to this requirement.

It may be possible to restate this requirement in such a way to be measurable and enforceable. The
protective system equipment owners (Transmission Owners, Generator Owners, and Distribution
Providers) should be responsible to provide the necessary information to the Transmission Operator and
Generator Operator to facilitate their familiarity with the relevant protective systems.

R2

R2. Each Generator Operator and Transmission Operator shall notify reliability entities of relay or
equipment failures as follows:

R2.1. If a protective relay or equipment failure reduces system reliability, the Generator
Operator shall notify its Transmission Operator and Host Balancing Authority. The
Generator Operator shall take corrective action as soon as possible.

R2.2.  If a protective relay or equipment failure reduces system reliability, the Transmission
Operator shall notify its Reliability Coordinator and affected Transmission Operators
and Balancing Authorities. The Transmission Operator shall take corrective action as
soon as possible.

Requirement R2 addresses the operating horizon, but the equipment owner entities will be familiar with
the condition of their protective system equipment.

Therefore, the responsibility for this requirement must originate with the owner entities: the
Transmission Owner, Generator Owner, and Distribution Provider. These entities should inform the
Transmission Operator, Generator Operator, and Balancing Authorities of equipment failures pertinent to
this requirement. The Transmission Operators may need to have to coordinate with each other, similar to
the existing requirement R4.

The requirement for corrective action, “as soon as possible”, is vague and ambiguous, and needs
modification to be specific.
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As evidenced by the lack of a related Measure (via the drafting team for missing Measures and
Compliance Elements), this requirement is currently not measurable.

R3

R3. A Generator Operator or Transmission Operator shall coordinate new protective systems and
changes as follows.

R3.1. Each Generator Operator shall coordinate all new protective systems and all protective
system changes with its Transmission Operator and Host Balancing Authority.

R3.2. Each Transmission Operator shall coordinate all new protective systems and all
protective system changes with neighboring Transmission Operators and Balancing
Authorities.

Not only new protective systems and changes to protective systems should be coordinated. A
requirement should be added to require coordination of all existing protective systems. Then, requirement
R3 should require the coordination new protective systems and changes to protective systems with
existing protective systems.

Requirement R3 addresses the planning horizon; therefore, this responsibility should be assigned to the
Transmission Owner, Generator Owner, and Distribution Provider.

In addition, R3.1 should be bi-directional; the Transmission entity should provide similar coordination
with the Generator entity.

R4

R4. Each Transmission Operator shall coordinate protection systems on major transmission lines
and interconnections with neighboring Generator Operators, Transmission Operators, and
Balancing Authorities.

It’s unclear whether this requirement addresses the operations planning horizon or the planning horizon.

If Requirement R4 addresses the planning horizon, the responsibilities should be assigned similarly to the
recommendations for R3, to the Transmission Owner, Generator Owner, and Distribution Provider. If
Requirement R4 addresses the planning horizon, it seems to be redundant with R3 to some extent.
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R5

RS5. A Generator Operator or Transmission Operator shall coordinate changes in generation,
transmission, load or operating conditions that could require changes in the protection systems
of others:

R5.1. Each Generator Operator shall notify its Transmission Operator in advance of changes
in generation or operating conditions that could require changes in the Transmission
Operator’s protection systems.

R5.2.  Each Transmission Operator shall notify neighboring Transmission Operators in
advance of changes in generation, transmission, load, or operating conditions that
could require changes in the other Transmission Operators’ protection systems.

Requirement R5 addresses the both the planning horizon and operating planning horizon. It is essential to
the reliability of the system that this activity occurs, and it must occur in advance of any changes to the
system.

In the operations planning horizon, the Operator entities should coordinate these changes with the Owner
entities, since the Owners have the tools to analyze the effects of these system changes on the protective
systems and the access to the protective systems to make any needed changes to the protective system.

In the planning horizon, the owner entities should be responsible for this requirement, similarly to
Requirement R3.

R6

R6. Each Transmission Operator and Balancing Authority shall monitor the status of each Special
Protection System in their area, and shall notify affected Transmission Operators and Balancing
Authorities of each change in status.

Requirement R6 addresses the operating horizon. The Owners have to monitor the status of Special
Protection Systems and provide the status to the Operators. The Operators then should coordinate the
availability of Special Protection Systems between each other, and take any necessary operating actions to
address issues with Special Protection Systems.

This requirement needs to better define “status of ... Special Protection System...”

This requirement may be better moved to one of the PRC-series standards specifically addressing Special
Protection Systems.

Related Standard

MOD-011-0 — Regional Steady-State Data Requirements and
Reporting Procedures

Also, while reviewing PRC-001, the SPCTF noted that no existing NERC Standard requires that a
consistent model be maintained for protection studies, such as that required by MOD-011-0 — Regional

Steady-State Data Requirements and Reporting Procedures, for other steady-state studies. Without such a
model, various Transmission Owners, Generator Owners, and Distribution Providers cannot accurately
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apply the protective relaying. To address this deficiency, the SPCTF recommends that MOD-011,
Maintenance and Distribution of Steady-State Data Requirements and Reporting Procedures, be modified
to include the essential data for wide-area fault studies. The specific MOD-011 requirements are listed
below, together with suggested modifications.

R1.2 — Generators

Recommend including direct-axis synchronous reactance (Xg), transient reactance (X4’), sub
transient reactance (Xq”), and the associated time constants (Tqo, Tao’, and T4,”) for synchronous
generators. For induction and inverter generators, generically include the data necessary to model
the equipment in short circuit models in the positive, negative, and zero sequence domains.

R1.3-Transmisson Lines
Recommend specifying the positive and zero sequence impedance, including mutual impedances

R1.5—-Transformers
Recommend specifying positive sequence and zero sequence impedance, including all grounding effects.

FERC Assessment of PRC-001-0

In the October 20, 2006, the Notice of Proposed Rulemaking for adoption of NERC Standards (Docket
Number RM06-16-000), the Federal Energy Regulatory Commission, for the most part, considered the
operating horizon impacts of PRC-001. FERC proposed that PRC-001-0 be approved as mandatory and
enforceable. They did, however, propose that NERC be directed to make modifications to PRC-001. The
modifications proposed in the NOPR are excerpted from the NOPR and repeated below:

“The Commission proposes to direct that NERC submit a modification to PRC-001-0 that: (1) includes
Measures and Levels of Non-Compliance; (2) includes a requirement that relevant transmission operators
and generator operators must be informed immediately upon the detection of failures in relays or
protection system elements on the Bulk-Power System that would threaten reliable operation, so that
these entities can carry out the appropriate corrective control actions consistent with those used in
mitigating IROL violations; and (3) clarifies that, after being informed of failures in relays or protection
system elements on the Bulk-Power System, transmission operators or generator operators shall carry out
corrective control actions, i.e., returning the system to a stable state that respects system requirements as
soon as possible and no longer than 30 minutes.”

Other Activities related to PRC-001-0

The Standard Drafting Team on Missing Measures and Compliance Elements modified PRC-001-0 as a
part of their work, but the requirements were not changed. As this report is being prepared, the modified
Standard is being balloted.

A draft SAR for the revision of PRC-001-0 is included in the “Draft Reliability Standards Development
Plan: 2007-2009”, which was presented to the NERC Board of Trustees for their approval on November
1, 2006. This draft SAR is entitled, “System Protection Project (2009-01)”, and discusses many of the
same deficiencies in PRC-001-1 that were identified by the SPCTF.
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Conclusion and Recommendation

As it exists today, enforcement of PRC-001-0 will be very difficult. The applicable entities in the existing
Standard are incorrect for many of the requirements, and the requirements themselves are vague and not
measurable. In addressing the “operating horizon,” “operations planning horizon,” and “planning horizon”
protection coordination issues, the deficiencies in the current standard are magnified.

The SPCTF recommends that the existing draft Standards Authorization Request that is included in the “Draft
Reliability Standards Development Plan: 2007-2009” be modified to include the observations from the
SPCTF assessment of PRC-001-0 and also include the modifications directed in the FERC NOPR on RMO06-
16-000. The SPCTF also recommends that the requirements for the operating horizon and planning horizon
be clearly delineated and warrants consideration of dividing this standard into two standards.

In addition, it is not possible to effectively coordinate protective systems without having accurate short
circuit models of neighboring systems. To address these modeling issues related to data for short circuit
calculations, the SPCTF recommends that a Standards Authorization Request be developed to modify
Standard MOD-013-1 — RRO Dynamics Data Requirements and Reporting Procedures, to address these
issues. Data for short circuit calculations, as noted in this report, should be considered as additional
requirements within MOD-013-1.
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Appendices

Appendix A is not relevant to
this SAR and was removed
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Standard Review Guidelines

Applicability

Does this reliability standard clearly identify the functional classes of entities responsible for
complying with the reliability standard, with any specific additions or exceptions noted? Where
multiple functional classes are identified is there a clear line of responsibility for each
requirement identifying the functional class and entity to be held accountable for compliance?
Does the requirement allow overlapping responsibilities between Registered Entities possibly
creating confusion for who is ultimately accountable for compliance?

Does this reliability standard identify the geographic applicability of the standard, such as the
entire North American bulk power system, an interconnection, or within a regional entity area? If
no geographic limitations are identified, the default is that the standard applies throughout North
America.

Does this reliability standard identify any limitations on the applicability of the standard based on
electric facility characteristics, such as generators with a nameplate rating of 20 MW or greater,
or transmission facilities energized at 200 kV or greater or some other criteria? If no functional
entity limitations are identified, the default is that the standard applies to all identified functional
entities.

Purpose

Does this reliability standard have a clear statement of purpose that describes how the standard
contributes to the reliability of the bulk power system? Each purpose statement should include a
value statement.

Performance Requirements

Does this reliability standard state one or more performance requirements, which if achieved by
the applicable entities, will provide for a reliable bulk power system, consistent with good utility
practices and the public interest?

Does each requirement identify who shall do what under what conditions and to what outcome?

M easur ability
Is each performance requirement stated so as to be objectively measurable by a third party with
knowledge or expertise in the area addressed by that requirement?

Does each performance requirement have one or more associated measures used to objectively
evaluate compliance with the requirement?

If performance results can be practically measured quantitatively, are metrics provided within the
requirement to indicate satisfactory performance?

Technical Basisin Engineering and Oper ations
Is this reliability standard based upon sound engineering and operating judgment, analysis, or
experience, as determined by expert practitioners in that particular field?

Completeness
Is this reliability standard complete and self-contained? Does the standard depend on external
information to determine the required level of performance?
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Consequencesfor Noncompliance

In combination with guidelines for penalties and sanctions, as well as other ERO and regional
entity compliance documents, are the consequences of violating a standard clearly known to the
responsible entities?

Clear Language

Is the reliability standard stated using clear and unambiguous language? Can responsible entities,
using reasonable judgment and in keeping with good utility practices, arrive at a consistent
interpretation of the required performance?

Practicality
Does this reliability standard establish requirements that can be practically implemented by the
assigned responsible entities within the specified effective date and thereafter?

Capability Requirements ver sus Performance Requirements

In general, requirements for entities to have ‘capabilities’ (this would include facilities for
communication, agreements with other entities, etc.) should be located in the standards for
certification. The certification requirements should indicate that entities have a responsibility to
‘maintain’ their capabilities.

Consistent Terminology
To the extent possible, does this reliability standard use a set of standard terms and definitions
that are approved through the NERC reliability standards development process?

If the standard uses terms that are included in the NERC Glossary of Terms Used in Reliability
Standards, then the term must be capitalized when it is used in the standard. New terms should
not be added unless they have a ‘unique’ definition when used in a NERC reliability standard.
Common terms that could be found in a college dictionary should not be defined and added to the
NERC Glossary.

Are the verbs on the “verb list” from the DT Guidelines? If not — do new verbs need to be added
to the guidelines or could you use one of the verbs from the verb list?

Violation Risk Factors (Risk Factor)

High Risk Requirement

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

Lower Risk Requirement

A requirement that, if violated, would not be expected to adversely affect the electrical
state or capability of the bulk electric system, or the ability to effectively monitor and
control the bulk electric system. A requirement that is administrative in nature; or 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 bulk electric system, or the ability
to effectively monitor, control, or restore the bulk electric system. A planning
requirement that is administrative in nature.

TimeHorizon
The drafting team should also indicate the time horizon available for mitigating a violation to the
requirement using the following definitions:

L ong-term Planning — a planning horizon of one year or longer.

Operations Planning — operating and resource plans from day-ahead up to and
including seasonal.

Same-day Operations — routine actions required within the timeframe of a day, but not
real-time.

Real-time Oper ations — actions required within one hour or less to preserve the
reliability of the bulk electric system.

Operations Assessment — follow-up evaluations and reporting of real time operations.

Violation Severity Levels

The drafting team should indicate a set of violation severity levels that can be applied for the
requirements within a standard. (“Violation severity levels’ replace existing ‘levels of non-
compliance.”) The violation severity levels must be applied for each requirement and may be
combined to cover multiple requirements, as long as it is clear which requirements are included
and that all requirements are included.

Theviolation severity levels should be based on thefollowing definitions:

L ower: mostly compliant with minor exceptions— The responsible entity is mostly
compliant with and meets the intent of the requirement but is deficient with respect to one
or more minor details. Equivalent score: more than 95% but less than 100% compliant.

M oder ate: mostly compliant with significant exceptions — The responsible entity is
mostly compliant with and meets the intent of the requirement but is deficient with
respect to one or more significant elements. Equivalent score: more than 85% but less
than or equal to 95% compliant.

High: marginal performance or results— The responsible entity has only partially
achieved the reliability objective of the requirement and is missing one or more
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significant elements. Equivalent score: more than 70% but less than or equal to 85%
compliant.

o Severe poor performanceor results— The responsible entity has failed to meet the
reliability objective of the requirement. Equivalent score: 70% or less compliant.

Compliance Monitor
Replace, ‘Regional Reliability Organization” with ‘Regional Entity’

Fill-in-the-blank Requirements

Do not include any “fill-in-the-blank’ requirements. These are requirements that assign
one entity responsibility for developing some performance measures without requiring
that the performance measures be included in the body of a standard — then require
another entity to comply with those requirements.

Every reliability objective can be met, at least at a threshold level, by a North American
standard. If we need regions to develop regional standards, such as in under-frequency
load shedding, we can always write a uniform North American standard for the
applicable functional entities as a means of encouraging development of the regional
standards.

Requirementsfor Regional Reliability Organization

Do not write any requirements for the Regional Reliability Organization. Any
requirements currently assigned to the RRO should be re-assigned to the applicable
functional entity.

Effective Dates

Must be 1% day of 1% quarter after entities are expected to be compliant — must include
time to file with regulatory authorities and provide notice to responsible entities of the
obligation to comply. If the standard is to be actively monitored, time for the
Compliance Monitoring and Enforcement Program to develop reporting instructions and
modify the Compliance Data Management System(s) both at NERC and Regional
Entities must be provided in the implementation plan. The effective date should be
linked to the NERC BOT adoption date.

Associated Documents
If there are standards that are referenced within a standard, list the full name and number
of the standard under the section called, ‘Associated Documents’.

Functional Model Version 3

Review the requirements against the latest descriptions of the responsibilities and tasks
assigned to functional entities as provided in pages 13 through 53 of the draft Functional
Model Version 3.
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NORTH AMERICAN ELECTRIC
RELIABILITY CORPORATION

Standard Authorization Request Form

Title of Proposed Standard PRC-001-1 — System Protection Coordination (Project

2007-06)

Request Date May 7, 2007

Revised Date July 27, 2007

SAR Requestor Information SAR Type (Check a box for each one
that applies.)

Name NERC System Protection and [ ] | New Standard

Control Task Force (Attachment A)

Primary Contact Charles Rogers (SPCTF X] | Revision to existing Standard

Chairman)

Telephone 517-788-0027 [] | withdrawal of existing Standard

Fax 517-788-0917

E-mail cwrogers@cmsenergy.com [] | Urgent Action

Purpose (Describe the purpose of the standard — what the standard will achieve in support
of reliability.)
The purpose of standard PRC-001-1 — System Protection Coordination should remain “To
ensure system protection is coordinated among operating entities.” The standard should be
revised to:
1. Assure that Protection System application and performance issues are coordinated
among all related entities.
2. Correct the applicable entities within the standard to reflect the actual functional
responsibilities, as described in the NERC Functional Model.
3. Incorporate other general improvements described in the standards development
work plan and from other sources.
4. Address directives received from ERO regulatory authorities.
5. Consider the observations and recommendations developed by the NERC SPCTF,
which are detailed in the attached report (Attachment B), approved by the Planning
Committee in December 2006.
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Standards Authorization Request Form

Industry Need (Provide a detailed statement justifying the need for the proposed
standard, along with any supporting documentation.)

Protection system coordination is an absolute necessity for the North American electric
system to operate properly. PRC-001 is a Version O standard, and was translated from an
operating policy that was appropriate in an era of voluntary compliance.

The Version 0 standards and recent updates were put in place as a temporary starting point
to start up the electric reliability organization and begin enforcement of mandatory
standards. However, it is important to update those standards, incorporating improvements
to make the standards more suitable for enforcement.

Both FERC (within Order 693) and the SPCTF (in their report on PRC-001) identified
significant shortcomings in the existing standard.

Brief Description (Describe the proposed standard in sufficient detail to clearly define the
scope in a manner that can be easily understood by others.)

The existing PRC-001 Standard has been identified in the Reliability Standards Development
Plan as requiring revision, within the FERC Order 693 as requiring revisions, and by a SPCTF
report (attached) which identified a number of issues with the existing standard (the SPCTF
report, which precedes FERC Order 693, also includes observations from the preceding FERC
NOPR on RM-06-16-000). This revision of PRC-001 should address concerns from these
sources and should include the upgrades to the standard identified in Attachment C to bring
the revised standard into conformance with the latest version of the ERO Rules of
Procedure.

The PRC 001 standards drafting team will coordinate the transfer of monitoring related
requirements to appropriate other standards through coordination with the standards
drafting teams associated with project 2006-06 (Reliability Coordination)

Detailed Description

This project will address the issues identified by the System Protection and Control Task
Force for the planning-related requirements in PRC-001 as well as any planning-related
concerns identified in FERC Order 693. (The operations-related requirements in PRC-001
are being addressed under Project 2006-06.) A detailed listing of the areas of the existing
standard that need improvement is provided in Attachment B titled “NERC SPCTF
Assessment of Standard PRC-001-0 — System Protection Coordination”

The drafting team will also make the improvements to the standard identified in
Attachment C — “Reliability Standards Review Guidelines” to bring the revised standard
into conformance with the latest version of the ERO Rules of Procedure.
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Reliability Functions

The Standard will Apply to the Following Functions (Check box for each one that applies.)

X

Reliability
Coordinator

Responsible for the real-time operating reliability of its Reliability
Coordinator Area in coordination with its neighboring Reliability
Coordinator’s wide area view.

X

Balancing Authority

Integrates resource plans ahead of time, and maintains load-
interchange-resource balance within its metered boundary and
supports system frequency in real time.

L] Interchange Authorizes valid and balanced Interchange Schedules.
Authority
X Planning Assesses the longer-term reliability of its Planning Coordinator
Coordinator Area.
L] Resource Planner Develops a >one year plan for the resource adequacy of its
specific loads within a Planning Coordinator Area.
Transmission Develops a >one year plan for the reliability of the interconnected
Planner Bulk Electric System within its portion of the Planning Coordinator
Area.
L] Transmission Administers the transmission tariff and provides transmission
Service Provider services under applicable transmission service agreements (e.g.,
the pro forma tariff).
X Transmission Owner | Owns and maintains transmission facilities.
X Transmission Ensures the real-time operating reliability of the transmission
Operator assets within a Transmission Operator Area.
= Distribution Delivers electrical energy to the End-use customer.
Provider
X Generator Owner Owns and maintains generation facilities.
X Generator Operator | Operates generation unit(s) to provide real and reactive power.
L] Purchasing-Selling Purchases or sells energy, capacity, and necessary reliability-
Entity related services as required.
L] Market Operator Interface point for reliability functions with commercial functions.

Load-Serving Entity

Secures energy and transmission (and reliability-related services)
to serve the End-use Customer.
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Reliability and Market Interface Principles

Applicable Reliability Principles (Check box for all that apply.)

X

1.

Interconnected bulk electric systems shall be planned and operated in a coordinated
manner to perform reliably under normal and abnormal conditions as defined in the
NERC Standards.

The frequency and voltage of interconnected bulk electric 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 electric
systems shall be made available to those entities responsible for planning and
operating the systems reliably.

Plans for emergency operation and system restoration of interconnected bulk electric
systems shall be developed, coordinated, maintained and implemented.

Facilities for communication, monitoring and control shall be provided, used and
maintained for the reliability of interconnected bulk electric systems.

Personnel responsible for planning and operating interconnected bulk electric
systems shall be trained, qualified, and have the responsibility and authority to
implement actions.

The security of the interconnected bulk electric systems shall be assessed,
monitored and maintained on a wide area basis.

[

Bulk power systems shall be protected from malicious physical or cyber attacks.

Does the proposed Standard comply with all the following Market Interface
Principles? (Select “yes” or “no” from the drop-down box.)

1. The planning and operation of bulk electric systems shall recognize that reliability is an
essential requirement of a robust North American economy. Yes

2. An Organization Standard shall not give any market participant an unfair competitive
advantage.Yes

3. An Organization Standard shall neither mandate nor prohibit any specific market structure.
Yes

4. An Organization Standard shall not preclude market solutions to achieving compliance with

that Standard. Yes
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5. An Organization Standard shall not require the public disclosure of commercially sensitive
information. All market participants shall have equal opportunity to access commercially
non-sensitive information that is required for compliance with reliability standards. Yes

Related Standards

Standard No.

Explanation

MOD-011-0

Modify to include the essential data for wide-area fault studies, as noted in
the attached SPCTF report on PRC-001.

Related SARs

SAR ID

Explanation

RC SAR

Project 2006-06 — Reliability Coordination includes modification of the real-
time requirements but does not address the planning-related
requirements.

Regional Variances

Region Explanation
ERCOT None
FRCC None
MRO None
NPCC None
SERC None
RFC None
SPP None
WECC None

SAR-5




Attachment A — SPCTF Roster

SPCTF Roster

CharlesW. Rogers

Chairman / RFC-ECAR Representative

Principal Engineer

Consumers Energy Co.

W. Mark Carpenter

Vice Chairman / ERCOT Representative
System Protection Manager

TXU Electric Delivery

John Mulhausen

FRCC Representative

Manager, Design and Standards
Florida Power & Light Co.

Joseph M. Burdis

ISO/RTO Representative

Senior Consultant / Engineer, Transmission
and Interconnection Planning

PJM Interconnection, L.L.C.

William J. Miller
RFC-MAIN Representative
Consulting Engineer
Exelon Corporation

Deven Bhan

MRO Representative

Electrical Engineer, System Protection
Western Area Power Administration

Philip Tatro

NPCC Representative
Consulting Engineer
Nationa Grid USA

Philip B. Winston

SERC Representative

Manager, Protection and Control
Georgia Power Company

Dean Sikes

SPP Representative

Manager - Transmission Protection, Apparatus, &
Metering

Cleco Power

David Angell

WECC Representative

T&D Planning Engineering Leader
Idaho Power Company

W. O. (Bill) Kennedy
Canada Member-at-Large
Principal

b7kennedy & Associates Inc.

John L. Ciufo

Canada Member-at-Large

Manager Reliability Standards (P& C/Telecom)
Hydro One, Inc.

Jim Ingleson

1SO/RTO Representative

Senior Electric System Planning Engineer
New Y ork Independent System Operator

Evan T. Sage

Investor Owned Utility

Senior Engineer

Potomac Electric Power Company

JamesD. Roberts

Federal

Transmission Planning
Tennessee Valley Authority

Tom Wiedman
NERC Consultant
Wiedman Power System Consulting Ltd.

Henry (Hank) Miller
RFC-ECAR Alternate
Principa Electrical Engineer
American Electric Power

Baj Agrawal

WECC Alternate

Principal Engineer

Arizona Public Service Company

Michael J. McDonald
Senior Principal Engineer, System Protection
Ameren Services Company

Jonathan Sykes
Senior Principal Engineer, System Protection
Salt River Project

Fred I pock
Senior Engineer - Substations & Protection
City Utilities of Springfield, Missouri

W. O. (Bill) Kennedy
Canada Member-at-Large
Principal

b7kennedy & Associates Inc.

Bob Stuart

Director of Business Devel opment, Principal
T&D Consultant

Elequant, Inc.




Attachment B — SPCTF Assessment of PRC-001-1 — System Protection Coordination

NERC SPCTF Assessment
of Standard PRC-001-0 —
System Protection
Coordination

December 7, 2006

A Technical Review of Standards

Prepared by the
System Protection and Controls Task Force
of the
NERC Planning Committee



Attachment B — SPCTF Assessment of PRC-001-1 — System Protection Coordination

TABLE OF CONTENTS

oo [T f o o SRS
EXECULIVE SUMIMAI Y .....veteceeceeeeee sttt sttt e e e st e st et e saesseesees e se e tesaeseeeseeseesee e eneeseeaeeeeenaeeseeneenseeeseeneesneeneenennsenaeneenees

ASSESSMENT Of PRC-00L-0......cuviiittieitie et et ste e st e s st e s st e s sbessabe s sabessbtessabessseessabessssessabessasessabessssessabessnsesssessnnesns

(T S = I O00] 1 010 1= 11

Related Standard M OD-011-0 — Regional Steady-State Data Requirementsand Reporting Procedures.........
FERC AsSessMeNt Of PRC-001-0.......c.ccuiiiireirerreriesiesesesreeessesese s sessese s sessessssssesssessessssssessasanes
Other Activitiesrelated t0 PRC-001-0.......cccuriirrreirerrerieseiesereesre s s seenssesessssssessenees
Conclusion and RECOMMENTALION ........c.ciueirrerierreere et r e ren e r e neer e es
N ] 1= T [ o= RSP

Appendix B— SYSTEM PROTECTION AND CONTROL TASK FORCE......cccooioniennreinereenes e

This report was approved by the Planning Committee on December 7, 2006, for forwarding to
the Standards Committee.

Page i



Attachment B — SPCTF Assessment of PRC-001-1 — System Protection Coordination

Introduction

When the original scope for the System Protection and Control Task Force was devel oped, one of the
assigned items was to review all of the existing PRC-series Reliability Standards, to advise the Planning
Committee of our assessment, and to develop Standards Authorization Requests, as appropriate, to
address any perceived deficiencies.

This report presents the SPCTF s assessment of PRC-001-0 — System Protection Coordination. The
report includes the SPCTF s understanding of the intent of this standard and contains specific
observations relative to the existing standard.

This standard was devel oped by trandlating the requirements of an earlier Phase | Planning Standard; thus
it has not been previously subjected to a critical review of the Requirements.

Executive Summary

Thisreliability standard is intended to assure that system protection is coordinated between multiple
transmission entities and between generation entities and transmission entities. It appearsthat this
standard isintended to address coordination of protection functions and capabilities in both the operating
time frame and the planning time frame. These time frames, as they apply to protective functions, are
discussed, as are the various responsibilities to assure the related coordination.

The SPCTF concludes that the list of applicable entities in the existing standard isincomplete and that the
assigned responsibilities do not reflect the activities of the identified functions. Significantly, the existing
standard disregards the significant responsibilities and roles of the equipment owners; specifically, the
Transmission Owners and Generator Owners.

The SPCTF also concludes that the Requirements of the existing standard are vague and ambiguous, and
that, while Measures and Levels of Non-Compliance are defined, these are essentially unenforceable
because of fundamental flaws within the requirements.

Assessment of PRC-001-0

General Comments
The SPCTF offers the following general comments:

1. None of the requirements within PRC-001-0 specifically indicate what protective systems are being
addressed.

2. The phrase*“protective relay or equipment” is arecurring phrase, and generally should be revised to
“protective system” or “protective system equipment.”

3. Thephrase“If aprotective relay or equipment failure reduces system reliability” is ambiguous, and
needs additional clarification. This phrase does not clearly state when failures must be reported.

4. Many of the requirements list the Balancing Authority as an applicable entity. It does not seem that
the Balancing Authority has the direct responsibility for any of these activities, and only needsto
respond to the various issues when directed by the Transmission Operator and/or Generator Operator.

Applicability
4.1. Baancing Authorities
4.2. Transmission Operators
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4.3. Generator Operators

The remainder of the PRC-series standards rarely assigns any responsibility for protection systems to any
of the above entities. Specifically, the responsibilities for disturbance monitoring (which includes some
monitoring of protective systems) and for protective system maintenance apply to the equipment owners,
specifically Transmission Owners and Generator Owners. The current applicable entities do, however,
have arolein the functions of this standard. The SPCTF asserts that Transmission Owner, Generator
Owner, and Distribution Provider should be added to the list of Applicable Entities.

R1

R1. Each Transmission Operator, Balancing Authority, and Generator Operator shall be familiar
with the purpose and limitations of protective system schemes applied it its area.

Thisrequirement is a statement of a highly laudable goal, but this is not specific and enforceable. In fact,
the drafting team that was providing missing M easures and Compliance Elements was unable to assign
either to this requirement.

It may be possible to restate this requirement in such away to be measurable and enforceable. The
protective system equipment owners (Transmission Owners, Generator Owners, and Distribution
Providers) should be responsible to provide the necessary information to the Transmission Operator and
Generator Operator to facilitate their familiarity with the relevant protective systems.

R2

R2. Each Generator Operator and Transmission Operator shall notify reliability entities of relay or
equipment failures as follows:

R2.1. If aprotectiverelay or equipment failure reduces system reliability, the Generator
Operator shall notify its Transmission Operator and Host Balancing Authority. The
Generator Operator shall take corrective action as soon as possible.

R2.2. If aprotectiverelay or equipment failure reduces system reliability, the Transmission
Operator shall notify its Reliability Coordinator and affected Transmission Operators
and Balancing Authorities. The Transmission Operator shall take corrective action as
soon as possible.

Requirement R2 addresses the operating horizon, but the equipment owner entities will be familiar with
the condition of their protective system equipment.

Therefore, the responsibility for this requirement must originate with the owner entities: the
Transmission Owner, Generator Owner, and Distribution Provider. These entities should inform the
Transmission Operator, Generator Operator, and Balancing Authorities of equipment failures pertinent to
thisrequirement. The Transmission Operators may heed to have to coordinate with each other, similar to
the existing requirement R4.

The requirement for corrective action, “as soon as possible”, is vague and ambiguous, and needs
modification to be specific.
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As evidenced by the lack of arelated Measure (viathe drafting team for missing Measures and
Compliance Elements), this requirement is currently not measurable.

R3

R3. A Generator Operator or Transmission Operator shall coordinate new protective systems and
changes asfollows.

R3.1. Each Generator Operator shall coordinate all new protective systems and all protective
system changes with its Transmission Operator and Host Balancing Authority.

R3.2. Each Transmission Operator shall coordinate all new protective systems and all
protective system changes with neighboring Transmission Operators and Balancing
Authorities.

Not only new protective systems and changes to protective systems should be coordinated. A
requirement should be added to require coordination of all existing protective systems. Then, requirement
R3 should require the coordination new protective systems and changes to protective systems with
existing protective systems.

Requirement R3 addresses the planning horizon; therefore, this responsibility should be assigned to the
Transmission Owner, Generator Owner, and Distribution Provider.

In addition, R3.1 should be bi-directional; the Transmission entity should provide similar coordination
with the Generator entity.

R4

R4. Each Transmission Operator shall coordinate protection systems on major transmission lines
and interconnections with neighboring Generator Operators, Transmission Operators, and
Balancing Authorities.

It's unclear whether this requirement addresses the operations planning horizon or the planning horizon.

If Requirement R4 addresses the planning horizon, the responsibilities should be assigned similarly to the
recommendations for R3, to the Transmission Owner, Generator Owner, and Distribution Provider. If
Requirement R4 addresses the planning horizon, it seems to be redundant with R3 to some extent.
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R5

RS5. A Generator Operator or Transmission Operator shall coordinate changes in generation,
transmission, load or operating conditions that could require changes in the protection systems
of others:

R5.1. Each Generator Operator shall notify its Transmission Operator in advance of changes
in generation or operating conditions that could require changes in the Transmission
Operator’ s protection systems.

R5.2. Each Transmission Operator shall notify neighboring Transmission Operatorsin
advance of changesin generation, transmission, load, or operating conditions that
could require changes in the other Transmission Operators protection systems.

Requirement R5 addresses the both the planning horizon and operating planning horizon. It isessential to
the reliability of the system that this activity occurs, and it must occur in advance of any changesto the
system.

In the operations planning horizon, the Operator entities should coordinate these changes with the Owner
entities, since the Owners have the tools to anayze the effects of these system changes on the protective
systems and the access to the protective systems to make any needed changes to the protective system.

In the planning horizon, the owner entities should be responsible for this requirement, smilarly to
Requirement R3.

R6

R6. Each Transmission Operator and Balancing Authority shall monitor the status of each Specia
Protection System in their area, and shall notify affected Transmission Operators and Balancing
Authorities of each change in status.

Requirement R6 addresses the operating horizon. The Owners have to monitor the status of Special
Protection Systems and provide the status to the Operators. The Operators then should coordinate the
availability of Special Protection Systems between each other, and take any necessary operating actions to
address issues with Special Protection Systems.

This requirement needs to better define “status of ... Specia Protection System...”

This requirement may be better moved to one of the PRC-series standards specifically addressing Special
Protection Systems.

Related Standard

MOD-011-0 — Regional Steady-State Data Requirements and
Reporting Procedures

Also, while reviewing PRC-001, the SPCTF noted that no existing NERC Standard requiresthat a
consistent model be maintained for protection studies, such as that required by MOD-011-0 — Regional

Steady-State Data Requirements and Reporting Procedures, for other steady-state studies. Without such a
model, various Transmission Owners, Generator Owners, and Distribution Providers cannot accurately
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apply the protective relaying. To address this deficiency, the SPCTF recommends that MOD-011,
Maintenance and Distribution of Steady-State Data Requirements and Reporting Procedures, be modified
to include the essential datafor wide-areafault studies. The specific MOD-011 requirements are listed
below, together with suggested modifications.

R1.2 — Generators

Recommend including direct-axis synchronous reactance (Xg), transient reactance (X4'), sub
transient reactance (X4"), and the associated time constants (Tqo, T4 , and Tgo") for synchronous
generators. For induction and inverter generators, generically include the data necessary to model
the equipment in short circuit modelsin the positive, negative, and zero sequence domains.

R1.3-Transmisson Lines
Recommend specifying the positive and zero sequence impedance, including mutual impedances

R1.5—-Transformers
Recommend specifying positive sequence and zero sequence impedance, including all grounding
effects.

FERC Assessment of PRC-001-0

In the October 20, 2006, the Notice of Proposed Rulemaking for adoption of NERC Standards (Docket
Number RM06-16-000), the Federal Energy Regulatory Commission, for the most part, considered the
operating horizon impacts of PRC-001. FERC proposed that PRC-001-0 be approved as mandatory and
enforceable. They did, however, propose that NERC be directed to make modificationsto PRC-001. The
modifications proposed in the NOPR are excerpted from the NOPR and repeated below:

“The Commission proposes to direct that NERC submit a modification to PRC-001-0 that: (1) includes
Measures and Levels of Non-Compliance; (2) includes a requirement that relevant transmission operators
and generator operators must be informed immediately upon the detection of failuresin relays or
protection system elements on the Bulk-Power System that would threaten reliable operation, so that
these entities can carry out the appropriate corrective control actions consistent with those used in
mitigating IROL violations; and (3) clarifies that, after being informed of failuresin relays or protection
system elements on the Bulk-Power System, transmission operators or generator operators shall carry out
corrective control actions, i.e., returning the system to a stable state that respects system reguirements as
soon as possible and no longer than 30 minutes.”

Other Activities related to PRC-001-0

The Standard Drafting Team on Missing Measures and Compliance Elements modified PRC-001-0 as a
part of their work, but the requirements were not changed. Asthisreport is being prepared, the modified
Standard is being balloted.

A draft SAR for the revision of PRC-001-0 isincluded in the “ Draft Reliability Standards Devel opment
Plan: 2007—2009", which was presented to the NERC Board of Trusteesfor their approval on November
1, 2006. Thisdraft SAR isentitled, “ System Protection Project (2009-01)”, and discusses many of the
same deficienciesin PRC-001-1 that were identified by the SPCTF.
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Attachment B — SPCTF Assessment of PRC-001-1 — System Protection Coordination

Conclusion and Recommendation

Asit exists today, enforcement of PRC-001-0 will be very difficult. The applicable entitiesin the existing
Standard are incorrect for many of the requirements, and the requirements themselves are vague and not
measurable. In addressing the “ operating horizon,” “operations planning horizon,” and “planning
horizon™ protection coordination issues, the deficiencies in the current standard are magnified.

The SPCTF recommends that the existing draft Standards Authorization Request that isincluded in the
“Draft Reliability Standards Devel opment Plan: 2007—2009” be modified to include the observations
from the SPCTF assessment of PRC-001-0 and also include the modifications directed in the FERC
NOPR on RM06-16-000. The SPCTF also recommends that the requirements for the operating horizon
and planning horizon be clearly delineated and warrants consideration of dividing this standard into two
standards.

In addition, it is not possible to effectively coordinate protective systems without having accurate short
circuit models of neighboring systems. To address these modeling issues related to data for short circuit
calculations, the SPCTF recommends that a Standards Authorization Request be developed to modify
Standard MOD-013-1 — RRO Dynamics Data Requirements and Reporting Procedures, to address these
issues. Datafor short circuit calculations, as noted in this report, should be considered as additional
regquirements within MOD-013-1.

Page 7



Attachment B — SPCTF Assessment of PRC-001-1 — System Protection Coordination

Appendices

Appendix A is not relevant to
this SAR and was removed
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Appendix B — SPCTF Roster

Appendix B — SYSTEM PROTECTION AND CONTROL TASK
FORCE

CharlesW. Rogers
Chairman / RFC-ECAR Representative
Principal Engineer
Consumers Energy Co.

W. Mark Carpenter

Vice Chairman / ERCOT Representative
System Protection Manager
TXU Electric Délivery

John Mulhausen

FRCC Representative

Manager, Design and Standards
Florida Power & Light Co.

Joseph M. Burdis

1SO/RTO Representative

Senior Consultant / Engineer, Transmission
and Interconnection Planning

PJIM Interconnection, L.L.C.

William J. Miller
RFC-MAIN Representative
Consulting Engineer
Exelon Corporation

Deven Bhan

MRO Representative

Electrical Engineer, System Protection
Western Area Power Administration

Philip Tatro

NPCC Representative
Consulting Engineer
National Grid USA

Philip B. Winston

SERC Representative

Manager, Protection and Control
Georgia Power Company

Fred I pock

SPP Representative

Senior Engineer - Substations & Protection
City Utilities of Springfield, Missouri

David Angell

WECC Representative

T&D Planning Engineering Leader
1daho Power Company

John L. Ciufo

Canada Member-at-Large

Manager Reliability Standards (P& C/Telecom)
Hydro One, Inc.

Jim Ingleson

1SO/RTO Representative

Senior Electric System Planning Engineer
New Y ork Independent System Operator

Evan T. Sage

Investor Owned Utility

Senior Engineer

Potomac Electric Power Company

James D. Roberts

Federal

Transmission Planning
Tennessee Valley Authority

Tom Wiedman
NERC Consultant
Wiedman Power System Consulting Ltd.

Henry (Hank) Miller
RFC-ECAR Alternate
Principa Electrical Engineer
American Electric Power

Baj Agrawal

WECC Alternate

Principal Engineer

Arizona Public Service Company

Michael J. McDonald
Senior Principal Engineer, System Protection
Ameren Services Company

Jonathan Sykes
Senior Principal Engineer, System Protection
Salt River Project

W. O. (Bill) Kennedy
Canada Member-at-Large
Principal

b7kennedy & Associates Inc.

Bob Stuart

NERC Blackout Investigation Team

Director of Business Development, Principal T&D
Consultant

Elequant, Inc.
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Attachment C — Reliability Standard Review Guidelines

Standard Review Guidelines

Applicability

Doesthisreliability standard clearly identify the functional classes of entities responsible for
complying with the reliability standard, with any specific additions or exceptions noted? Where
multiple functional classes areidentified isthere a clear line of responsibility for each
requirement identifying the functional class and entity to be held accountable for compliance?
Does the requirement alow overlapping responsi bilities between Registered Entities possibly
creating confusion for who is ultimately accountable for compliance?

Doesthisreliability standard identify the geographic applicability of the standard, such asthe
entire North American bulk power system, an interconnection, or within aregiona entity area? If
no geographic limitations are identified, the default is that the standard applies throughout North
America

Doesthisreliability standard identify any limitations on the applicability of the standard based on
electric facility characteristics, such as generators with a nameplate rating of 20 MW or greater,
or transmission facilities energized at 200 kV or greater or some other criteria? If no functional
entity limitations are identified, the default is that the standard appliesto all identified functional
entities.

Purpose

Doesthisreliability standard have a clear statement of purpose that describes how the standard
contributes to the reliability of the bulk power system? Each purpose statement should include a
value statement.

Performance Requirements

Doesthisreliability standard state one or more performance requirements, which if achieved by
the applicable entities, will provide for areliable bulk power system, consistent with good utility
practices and the public interest?

Does each regquirement identify who shall do what under what conditions and to what outcome?

M easur ability
Is each performance requirement stated so as to be objectively measurable by athird party with
knowledge or expertise in the area addressed by that requirement?

Does each performance regquirement have one or more associated measures used to objectively
eval uate compliance with the requirement?

If performance results can be practically measured quantitatively, are metrics provided within the
requirement to indicate satisfactory performance?

Technical Basisin Engineering and Oper ations
Isthisreliability standard based upon sound engineering and operating judgment, analysis, or
experience, as determined by expert practitionersin that particular field?

Completeness
Isthisreliability standard complete and self-contained? Does the standard depend on external
information to determine the required level of performance?
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Attachment C — Reliability Standard Review Guidelines

Consequencesfor Noncompliance

In combination with guidelines for penalties and sanctions, as well as other ERO and regional
entity compliance documents, are the consequences of violating a standard clearly known to the
responsible entities?

Clear Language

Isthe reliability standard stated using clear and unambiguous language? Can responsible entities,
using reasonabl e judgment and in keeping with good utility practices, arrive at a consistent
interpretation of the required performance?

Practicality
Doesthisreliability standard establish requirements that can be practically implemented by the
assigned responsible entities within the specified effective date and thereafter?

Capability Requirements ver sus Performance Requirements

In general, requirements for entities to have ‘ capabilities’ (thiswould include facilities for
communication, agreements with other entities, etc.) should be located in the standards for
certification. The certification requirements should indicate that entities have a responsibility to
‘maintain’ their capabilities.

Consistent Terminology
To the extent possible, does this rdiability standard use a set of standard terms and definitions
that are approved through the NERC reliability standards devel opment process?

If the standard uses terms that are included in the NERC Glossary of Terms Used in Reliability
Standards, then the term must be capitalized when it is used in the standard. New terms should
not be added unless they have a‘unique’ definition when used in aNERC rdliability standard.
Common terms that could be found in a college dictionary should not be defined and added to the
NERC Glossary.

Arethe verbs on the ‘verb list’ from the DT Guidelines? If not — do new verbs need to be added
to the guidelines or could you use one of the verbs from the verb list?

Violation Risk Factors (Risk Factor)
High Risk Requirement

A requirement that, if violated, could directly cause or contribute to bulk electric system
instability, separation, or a cascading sequence of failures, or could place the bulk electric
system at an unacceptable risk of instability, separation, or cascading failures;

or arequirement in aplanning time frame that, if violated, could, under emergency,
abnormal, or restorative conditions anticipated by the preparations, directly cause or
contribute to bulk electric system instability, separation, or a cascading sequence of
failures, or could place the bulk electric system 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 bulk electric system, or the ability to effectively monitor and control the bulk electric
system. However, violation of a medium risk requirement is unlikely to lead to bulk
electric system instability, separation, or cascading failures;
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Attachment C — Reliability Standard Review Guidelines

or arequirement 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 capahility of the bulk electric system, or the ability to
effectively monitor, control, or restore the bulk electric system. However, violation of a
medium risk requirement is unlikely, under emergency, abnormal, or restoration
conditions anticipated by the preparations, to lead to bulk electric system instability,
separation, or cascading failures, nor to hinder restoration to a normal condition.

Lower Risk Requirement

A requirement that, if violated, would not be expected to adversely affect the electrical
state or capability of the bulk electric system, or the ahility to effectively monitor and
control the bulk electric system. A requirement that is administrative in nature;

or arequirement 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 bulk electric system,
or the ability to effectively monitor, control, or restore the bulk electric system. A
planning requirement that is administrative in nature.

| TimeHorizon
The drafting team should a so indicate the time horizon avail able for mitigating a violation to the
requirement using the following definitions:

L ong-term Planning — aplanning horizon of one year or longer.

Operations Planning — operating and resource plans from day-ahead up to and
including seasonal .

Same-day Oper ations — routine actions required within the timeframe of a day, but not
real-time.

Real-time Oper ations — actions required within one hour or less to preserve the
reliability of the bulk electric system.

Operations Assessment — follow-up evaluations and reporting of real time operations.

Violation Severity Levels

The drafting team should indicate a set of violation severity levelsthat can be applied for the
requirements within astandard. (‘Violation severity levels' replace existing ‘levels of non-
compliance.”) The violation severity levels must be applied for each requirement and may be
combined to cover multiple requirements, aslong asit is clear which requirements are included
and that all requirements are included.

Theviolation severity levels should be based on the following definitions:

Lower: mostly compliant with minor exceptions— The responsible entity is mostly
compliant with and meets the intent of the requirement but is deficient with respect to one
or more minor details. Equivalent score: more than 95% but |ess than 100% compliant.

M oder ate: mostly compliant with significant exceptions — The responsible entity is
mostly compliant with and meets the intent of the requirement but is deficient with
respect to one or more significant elements. Equivalent score: more than 85% but less
than or equal to 95% compliant.
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e High: marginal performance or results— The responsible entity has only partially
achieved the reliability objective of the requirement and is missing one or more
significant elements. Equivalent score: more than 70% but less than or equal to 85%
compliant.

e Severe poor performanceor results— The responsible entity has failed to meet the
reliability objective of the requirement. Equivalent score: 70% or less compliant.

Compliance Monitor
Replace, ‘Regiona Reliability Organization’ with ‘Regional Entity’

Fill-in-the-blank Requirements

Do not include any *fill-in-the-blank’ requirements. These are requirements that assign
one entity responsibility for developing some performance measures without requiring
that the performance measures be included in the body of a standard — then require
another entity to comply with those requirements.

Every reliability objective can be met, at |east at athreshold level, by a North American
standard. If we need regions to develop regional standards, such as in under-frequency
load shedding, we can always write a uniform North American standard for the
applicable functional entities as a means of encouraging devel opment of the regiona
standards.

Requirementsfor Regional Reliability Organization

Do not write any requirements for the Regiona Reliability Organization. Any
requirements currently assigned to the RRO should be re-assigned to the applicable
functional entity.

Effective Dates

Must be 1% day of 1% quarter after entities are expected to be compliant — must include
time to file with regulatory authorities and provide notice to responsible entities of the
obligation to comply. If the standard isto be actively monitored, time for the
Compliance Monitoring and Enforcement Program to devel op reporting instructions and
modify the Compliance Data Management System(s) both at NERC and Regional
Entities must be provided in the implementation plan. The effective date should be
linked to the NERC BOT adoption date.

Associated Documents
If there are standards that are referenced within a standard, list the full name and number
of the standard under the section called, ‘ Associated Documents'.

Functional Model Version 3

Review the requirements against the latest descriptions of the responsibilities and tasks
assigned to functional entities as provided in pages 13 through 53 of the draft Functional
Model Version 3.
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. Standards Process Manager

NORTH AMERICAN ELECTRIC
RELIABILITY CORPORATION

August 15, 2007

TO: REGISTERED BALLOT BODY
Ladies and Gentlemen:

Announcement: Nomination Periods Open for Three Drafting Teams
The Standards Committee announces the following standards actions:

Nominations for Project 2006-01 System Personnel Training Standard Drafting
Team (August 15-29, 2007)

The Standards Committee is seeking additional industry experts to serve on the System
Personnel Training Standard Drafting Team. The new members will join the already-formed
drafting team in developing the following standard:

- PER-005 — System Personnel Training

If you are interested in serving on this standard drafting team, please complete this nomination
form and return it to sarcomm@nerc.net by August 29, 2007 with “System Personnel Training
SDT” in the subject line. For questions, please contact Linda Clarke at 610-310-7210 or
linclrke@msn.com.

Nominations for Project 2007-06 System Protection Coordination Standard
Drafting Team (August 15-29, 2007)

The Standards Committee is seeking industry experts to serve on the System Protection
Coordination Standard Drafting Team. The drafting team will work on modifications to the
following standard:

- PRC-001 — System Protection Coordination

If you are interested in serving on this standard drafting team, please complete this nomination
form and return it to sarcomm@nerc.net by August 29, 2007 with “System Protection
Coordination SDT” in the subject line. For questions, please contact Al Calafiore at 678-524-
1188 or at al.calafiore@nerc.net.

Nominations for Project 2007-17 Protection System Maintenance and Testing
Standard Drafting Team (August 15-29, 2007)

The Standards Committee is seeking industry experts to serve on the Protection System
Maintenance and Testing Standard Drafting Team. If you are interested in serving on this team,
please complete this nomination form and return it to sarcomm@nerc.net with “Protection
System Maintenance SDT” in the subject line by August 29, 2007. For questions, please contact
Al Calafiore at 678-524-1188 or at al.calafiore@nerc.net.

116-390 Village Boulevard, Princeton, New Jersey 08540-5721
Phone: 609.452.8060 = Fax: 609.452.9550 - www.nerc.com
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The drafting team will work on revising the following standards:

- PRC-005-1 — Transmission and Generation Protection System Maintenance and Testing
- PRC-008-0 — Underfrequency Load Shedding Equipment Maintenance Programs

- PRC-011-0 — UVLS System Maintenance and Testi