Standard PRC-005-2(i) — Protection System Maintenance

A. Introduction

1.
2.
3.

S.

Title:
Number:

Purpose:
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Protection System Maintenance
PRC-005-2(i)

To document and implement programs for the maintenance of all Protection

Systems affecting the reliability of the Bulk Electric System (BES) so that these Protection
Systems are kept in working order.

Applicability:

4.1. Functional Entities:

4.1.1
4.1.2
4.1.3

Transmission Owner
Generator Owner

Distribution Provider

4.2. Facilities:

4.2.1

4.2.2

4.2.3

4.2.4

4.2.5

Protection Systems that are installed for the purpose of detecting Faults on BES
Elements (lines, buses, transformers, etc.)

Protection Systems used for underfrequency load-shedding systems installed per
ERO underfrequency load-shedding requirements.

Protection Systems used for undervoltage load-shedding systems installed to
prevent system voltage collapse or voltage instability for BES reliability.

Protection Systems installed as a Special Protection System (SPS) for BES
reliability.

Protection Systems for the following BES generator Facilities for generators not
identified through Inclusion 14 of the BES definition:

4.2.5.1 Protection Systems that act to trip the generator either directly or via lockout

or auxiliary tripping relays.

4.2.5.2 Protection Systems for generator step-up transformers for generators that are

part of the BES.

4.2.5.3 Protection Systems for station service or excitation transformers connected to

4.2.6

the generator bus of generators which are part of the BES, that act to trip the
generator either directly or via lockout or tripping auxiliary relays.

Protection Systems for the following BES generator Facilities for dispersed
power producing resources identified through Inclusion 14 of the BES
definition:

4.2.6.1 Protection Systems for Facilities used in aggregating dispersed BES

generation from the point where those resources aggregate to greater
than 75 MVA to a common point of connection at 100 kV or above.

Effective Date*: See BC-specific PRC-005-2 Implementation Plan.

*Mandatory BC Effective Date:

*Mandatory BC Effective Dates: R1, R2, R5: 100% compliant by October 1, 2017

R3 and R4: staged as per Implementation Plan 1
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B. Requirements

R1.

R3.

R4.

RS.

Each Transmission Owner, Generator Owner, and Distribution Provider shall establish a
Protection System Maintenance Program (PSMP) for its Protection Systems identified in
Section 4.2. [Violation Risk Factor: Medium] [Time Horizon: Operations Planning]

The PSMP shall:

1.1. Identify which maintenance method (time-based, performance-based per PRC-005
Attachment A, or a combination) is used to address each Protection System Component
Type. All batteries associated with the station dc supply Component Type of a Protection
System shall be included in a time-based program as described in Table 1-4 and Table 3.

1.2. Include the applicable monitored Component attributes applied to each Protection System
Component Type consistent with the maintenance intervals specified in Tables 1-1
through 1-5, Table 2, and Table 3 where monitoring is used to extend the maintenance
intervals beyond those specified for unmonitored Protection System Components.

Each Transmission Owner, Generator Owner, and Distribution Provider that uses performance-
based maintenance intervals in its PSMP shall follow the procedure established in PRC-005
Attachment A to establish and maintain its performance-based intervals. [Violation Risk
Factor: Medium] [Time Horizon: Operations Planning]

Each Transmission Owner, Generator Owner, and Distribution Provider that utilizes time-
based maintenance program(s) shall maintain its Protection System Components that are
included within the time-based maintenance program in accordance with the minimum
maintenance activities and maximum maintenance intervals prescribed within Tables 1-1
through 1-5, Table 2, and Table 3. [Violation Risk Factor: High] [Time Horizon: Operations
Planning]

Each Transmission Owner, Generator Owner, and Distribution Provider that utilizes
performance-based maintenance program(s) in accordance with Requirement R2 shall
implement and follow its PSMP for its Protection System Components that are included within
the performance-based program(s). [Violation Risk Factor: High] [Time Horizon: Operations
Planning]

Each Transmission Owner, Generator Owner, and Distribution Provider shall demonstrate
efforts to correct identified Unresolved Maintenance Issues. [Violation Risk Factor: Medium]
[Time Horizon: Operations Planning]

C. Measures

Mi.

Each Transmission Owner, Generator Owner and Distribution Provider shall have a
documented Protection System Maintenance Program in accordance with Requirement R1.

For each Protection System Component Type, the documentation shall include the type of
maintenance method applied (time-based, performance-based, or a combination of these
maintenance methods), and shall include all batteries associated with the station dc supply
Component Types in a time-based program as described in Table 1-4 and Table 3. (Part 1.1)

For Component Types that use monitoring to extend the maintenance intervals, the responsible
entity(s) shall have evidence for each protection Component Type (such as manufacturer’s
specifications or engineering drawings) of the appropriate monitored Component attributes as
specified in Tables 1-1 through 1-5, Table 2, and Table 3. (Part 1.2)
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M2.

Ma.

M4.

MS.

Each Transmission Owner, Generator Owner, and Distribution Provider that uses performance-
based maintenance intervals shall have evidence that its current performance-based
maintenance program(s) is in accordance with Requirement R2, which may include but is not
limited to Component lists, dated maintenance records, and dated analysis records and results.

Each Transmission Owner, Generator Owner, and Distribution Provider that utilizes time-
based maintenance program(s) shall have evidence that it has maintained its Protection System
Components included within its time-based program in accordance with Requirement R3. The
evidence may include but is not limited to dated maintenance records, dated maintenance
summaries, dated check-off lists, dated inspection records, or dated work orders.

Each Transmission Owner, Generator Owner, and Distribution Provider that utilizes
performance-based maintenance intervals in accordance with Requirement R2 shall have
evidence that it has implemented the Protection System Maintenance Program for the
Protection System Components included in its performance-based program in accordance with
Requirement R4. The evidence may include but is not limited to dated maintenance records,
dated maintenance summaries, dated check-off lists, dated inspection records, or dated work
orders.

Each Transmission Owner, Generator Owner, and Distribution Provider shall have evidence
that it has undertaken efforts to correct identified Unresolved Maintenance Issues in
accordance with Requirement R5. The evidence may include but is not limited to work orders,
replacement Component orders, invoices, project schedules with completed milestones, return
material authorizations (RMAs) or purchase orders.

D. Compliance

1.

Compliance Monitoring Process
1.1. Compliance Enforcement Authority
The British Columbia Utilities Commission.
1.2. Compliance Monitoring and Enforcement Processes:
Compliance Audit
Self-Certification
Spot Checking
Compliance Investigation
Self-Reporting
Complaint

1.3. Evidence Retention

The following evidence retention periods 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 Transmission Owner, Generator Owner, and Distribution Provider shall each 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.
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1.4.

For Requirement R1, the Transmission Owner, Generator Owner, and Distribution
Provider shall each keep its current dated Protection System Maintenance Program, as
well as any superseded versions since the preceding compliance audit, including the
documentation that specifies the type of maintenance program applied for each Protection
System Component Type.

For Requirement R2, Requirement R3, Requirement R4, and Requirement RS, the
Transmission Owner, Generator Owner, and Distribution Provider shall each keep
documentation of the two most recent performances of each distinct maintenance activity
for the Protection System Component, or all performances of each distinct maintenance
activity for the Protection System Component since the previous scheduled audit date,
whichever is longer.

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

Additional Compliance Information
None.
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E. Regional Variances

None

F. Supplemental Reference Document

The following documents present a detailed discussion about determination of maintenance intervals
and other useful information regarding establishment of a maintenance program.

1. PRC-005-2 Protection System Maintenance Supplementary Reference and FAQ — July 2012.

Version History

Version

Date

Action

Change Tracking

0

February 8,
2005

Adopted by NERC Board of
Trustees

New

February 7,
2006

Adopted by NERC Board of
Trustees

1. Changed incorrect use of
certain hyphens (-) to “en dash”
(-) and “em dash (—).”

2. Added “periods” to items
where appropriate.

Changed “Timeframe” to “Time
Frame” in item D, 1.2

la

February 17,
2011

Adopted by NERC Board of
Trustees

Added Appendix 1 -
Interpretation regarding
applicability of standard to
protection of radially connected

transformers developed in Project
2009-17

1b

November 5,
2009

Adopted by NERC Board of
Trustees

Interpretation of R1, R1.1, and
R1.2 developed by Project 2009-
10

1b

February 3,
2012

FERC order approving revised
definition of “Protection System”

Per footnote 8 of FERC’s order,
the definition of “Protection
System” supersedes interpretation
“b” of PRC-005-1b upon the
effective date of the modified
definition (i.e., April 1, 2013)

See N. Amer. Elec. Reliability
Corp., 138 FERC 9 61,095
(February 3, 2012)

1.1b

May 9, 2012

Adopted by NERC Board of
Trustees

Errata change developed by
Project 2010-07, clarified
inclusion of generator
interconnection Facility in
Generator Owner’s responsibility
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Version

Date

Action

Change Tracking

2

November 7,
2012

Adopted by NERC Board of
Trustees

Project 2007-17 - Complete
revision, absorbing maintenance
requirements from PRC-005-1.1b,
PRC-008-0, PRC-011-0, PRC-
017-0

October 17,
2013

Approved by NERC Standards
Committee

Errata Change: The Standards
Committee approved an errata
change to the implementation
plan for PRC-005-2 to add the
phrase “or as otherwise made
effective pursuant to the laws
applicable to such ERO
governmental authorities;” to the
second sentence under the
“Retirement of Existing
Standards” section. (no change to
standard version number)

March 7, 2014

Adopted by NERC Board of
Trustees

Modified R1 VSL in response to
FERC directive (no change to
standard version number)

2(1)

November 13,
2014

Adopted by NERC Board of
Trustees

Applicability section revised by
Project 2014-01 to clarify
application of Requirements to
BES dispersed power producing
resources

2(3i)

May 29, 2015

FERC Letter Order in Docket No.
RD15-3-000 approving
PRC-005-2(1)
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PRC-005 — Attachment A

Criteria for a Performance-Based Protection System Maintenance Program

Purpose: To establish a technical basis for initial and continued use of a performance-based
Protection System Maintenance Program (PSMP).

To establish the technical justification for the initial use of a performance-based PSMP:

1.

Develop a list with a description of Components included in each designated Segment of
the Protection System Component population, with a minimum Segment population of
60 Components.

Maintain the Components in each Segment according to the time-based maximum
allowable intervals established in Tables 1-1 through 1-5 and Table 3 until results of
maintenance activities for the Segment are available for a minimum of 30 individual
Components of the Segment.

Document the maintenance program activities and results for each Segment, including
maintenance dates and Countable Events for each included Component.

Analyze the maintenance program activities and results for each Segment to determine
the overall performance of the Segment and develop maintenance intervals.

Determine the maximum allowable maintenance interval for each Segment such that the
Segment experiences Countable Events on no more than 4% of the Components within
the Segment, for the greater of either the last 30 Components maintained or all
Components maintained in the previous year.

To maintain the technical justification for the ongoing use of a performance-based PSMP:

1.

At least annually, update the list of Protection System Components and Segments and/or
description if any changes occur within the Segment.

Perform maintenance on the greater of 5% of the Components (addressed in the
performance based PSMP) in each Segment or 3 individual Components within the
Segment in each year.

For the prior year, analyze the maintenance program activities and results for each
Segment to determine the overall performance of the Segment.

Using the prior year’s data, determine the maximum allowable maintenance interval for
each Segment such that the Segment experiences Countable Events on no more than 4%
of the Components within the Segment, for the greater of either the last 30 Components
maintained or all Components maintained in the previous year.

If the Components in a Protection System Segment maintained through a performance-
based PSMP experience 4% or more Countable Events, develop, document, and
implement an action plan to reduce the Countable Events to less than 4% of the Segment
population within 3 years.
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Application Guidelines

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 approval, the text from the rationale
text boxes was moved to this section.

Rationale for 4.2.5

In order to differentiate between typical BES generator Facilities and BES generators at
dispersed power producing facilities, section 4.2.5 was separated into two sections (4.2.5 and
4.2.6). The applicability to non-dispersed power producing Facilities has been maintained and
can be found in 4.2.5. The applicability to dispersed power producing Facilities has been
modified and relocated from 4.2.5 to 4.2.6.

Rationale for 4.2.6:

Applicability of the Requirements of PRC-005-2 to dispersed power producing resources is
separated out in section 4.2.6. The intent is that for such resources, the Requirements would
apply only to Protection Systems on equipment used in aggregating the BES dispersed power
producing resources from the point where those resources aggregate to greater than 75 MVA to a
common point of connection at 100 kV or higher including the Protection Systems for those
transformers used in aggregating generation.
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British Columbia Utilities Commission {BCUC)
Implementation Plan for PRC-005-2 Standard

July 24, 2015

Standards involved
Approval:

PRC-005-2 — Protection System Maintenance Retirements:
PRC-005-1.1b — Transmission and Generation Protection System Maintenance and Testing

PRC-008-0 — Implementation and Documentation of Underfrequency Load Shedding Equipment
Maintenance Program

PRC-011-0 — Undervoltage Load Shedding System Maintenance and Testing
PRC-017-0 — Special Protection System Maintenance and Testing

Background:
The Implementation Plan reflects consideration of the following:

1

The requirements set forth in the proposed standard establish minimum maintenance activities for
Protection System component types and the maximum allowable maintenance intervals for these
maintenance activities. The maintenance activities established may not be presently performed by some
entities and the established maximum allowable intervals may be shorter than those currently in use by
some entities.

For entities not presenthy performing a maintenance activity or using longer intervals than the maximum
allowable intervals established in the proposed standard, it is unrealistic for those entities to be
immediately compliant with the new activities or intervals. Further, entities should be allowed to
become compliant in such a way as to facilitate a continuing maintenance program.

Entities that have previously been performing maintenance within the newly specified intervals may not
have all the documentation needed to demonstrate compliance with all of the maintenance activities
specified.

The Implementation Schedule set forth in this document requires that entities develop their revised
Protection System Maintenance Program within twenty-four (24) months following British Columbia
Utilities Commission (BCUC) approval of PRC-005-2.

The Implementation Schedule set forth in this document facilitates implementation of the more lengthy
maintenance intervals within the revised Protection System Maintenance Program in approximately
equally-distributed steps over those intervals prescribed for each respective maintenance activity in
order that entities may implement this standard in a systematic method that facilitates an effective
ongoing Protection System Maintenance Program.

General considerations:

Each Transmission Owner, Generator Owner and Distribution Provider shall maintain documentation to
demonstrate compliance with PRC-005-1.1b, PRC-008-0, PRC-011-0 and PRC-017-0 until that entity meets the
requirements of PRC-005-2 in accordance with this implementation plan. Each entity shall be responsible for
maintaining each of their Protection System components according to their maintenance program already in
place for the legacy standards (PRC-005-1.1b, PRC-008-0, PRC-011-0 and PRC-017-0) or according to their
maintenance program for PRC-005-2, but not both. Once an entity has designated PRC-005-2 as its maintenance

BCUC ImplementationPlan for PRC-005-2 Standard 1
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program for specific Protection System components, they cannot revert to the ariginal program for those
components.
While entities are transitioning to the requirements of PRC-005-2, each entity must be prepared to identify:

+ All of its applicable Protection System components.

« Whether each component has last been maintained according to PRC-005-2 or under PRC-005-1.1hb,
PRC-008-0, PRC-011-0 or PRC-017-0.

For activities being added to an entity’s program as part of PRC-005-2 implementation, evidence may be
available to show only a single performance of the activity until two maintenance intervals have transpired
following initial implementation of PRC-005-2.

Retirement of existing standards:

Standards PRC-005-1.1b, PRC-008-0, PRC-011-0 and PRC-017-0, which are being replaced by PRC-005-2, shall
remain active throughout the phased implementation period of PRC-005-2 and shall be applicable to an entity’s
Protection System component maintenance activities not yet transitioned to PRC-005-2. Standards
PRC-005-1.1b, PRC-008-0, PRC-011-0 and PRC-017-0 shall be retired at midnight of the day immediately prior to
the first day of the first calendar guarter one hundred sixty-eight {168} months following BCUC approval of
PRC-005-2.

Implementation Plan for definition:
Protection System Maintenance Program — Entities shall use this definition when implementing any portions of
R1, R2 R3, R4 and RS which use this defined term.

Implementation Plan for requirements R1, R2 and R5:
Entities shall be 100% compliant on the first day of the first calendar quarter twenty-four (24) months following
BCUC approval of PRC-005-2.

Implementation Plan for requirements R3 and R4:

1. For Protection System component maintenance activities with maximum allowable intervals of less than
one (1) calendar year, as established in Tables 1-1 through 1-5:

# The entity shall be 100% compliant with PRC-005-2 on the first day of the first calendar quarter
thirty (30) months following BCUC approval of PRC-005-2.

2. For Protection System component maintenance activities with maximum allowable intervals one (1)
calendar year or more, but two (2) calendar years or less, as established in Tables 1-1 through 1-5:

* The entity shall be 100% compliant with PRC-005-2 on the first day of the first calendar guarter forty-
eight (48) months following BCUC approval of PRC-005-2.

3. For Protection System component maintenance activities with maximum allowable intervals of three (3)
calendar years, as established in Tables 1-1 through 1-5:

*« The entity shall be at least 30% compliant with PRC-005-2 on the first day of the first calendar
quarter thirty-six {36) months following BCUC approval of PRC-005-2 (or, for generating plants with
scheduled outage intervals excesding two years, at the conclusion of the first succeeding
maintenance outage).

# The entity shall be at least 60% compliant with PRC-005-2 on the first day of the first calendar
quarter forty-eight (48} months following BCUC approval of PRC-005-2.

* The entity shall be 100% compliant with PRC-005-2 on the first day of the first calendar gquarter siy
{60) months following BCUC approval of PRC-005-2.

BCUC ImplementationPlan for PRC-005-2 Standard 2
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4. For Protection System component maintenance activities with maximum allowable intervals of six (6)
calendar years, as established in Tables 1-1 through 1-5 and Tahble 3:

# The entity shall be at least 30% compliant with PRC-005-2 on the first day of the first calendar
quarter forty-eight (48} months following BCUC approval of PRC-005-2 {or, for generating plants

with scheduled outage intervals exceeding three years, at the conclusion of the first succeeding
maintenance outage).

« The entity shall be at least 60% compliant with PRC-005-2 on the first day of the first calendar
quarter seventy-two (72) months following BCUC approval of PRC-005-2.

+ The entity shall be 100% compliant with PRC-005-2 on the first day of the first calendar quarter
ninety-six {96) months following BCUC approval of PRC-005-2.

5. For Protection System component maintenance activities with maximum allowable intervals of
twelve (12) calendar years, as established in Tables 1-1 through 1-5, Table 2, and Table 3:

# The entity shall be at least 30% compliant with PRC-005-2 on the first day of the first calendar
guarter seventy-two (72) months following BCUC approval of PRC-005-2.

*« The entity shall be at least 60% compliant with PRC-005-2 on the first day of the first calendar
guarter following cne hundred twenty {120) months following BCUC approval of PRC-005-2.

# The entity shall be 100% compliant with PRC-005-2 on the first day of the first calendar quarter one
hundred sixty-sight (168) months following BCUC approval of PRC-005-2.

Applicability:

This standard applies to the following functional entities:
* Transmission Owner
¢ Generator Owner

s Distribution Provider

BCUC ImplementationPlan for PRC-005-2 Standard 3



