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SPCTF Assessment of PRC-006-0, PRC-007-0, and PRC-009-0 
 

Introduction 
When the original scope for the System Protection and Control Task Force (SPCTF) 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 three of the four PRC standards pertaining to 
Underfrequency Load Shedding (UFLS) Programs.  These standards address development and 
documentation of the UFLS program (PRC-006-0), consistency of the UFLS program with regional 
requirements (PRC-007-0), and evaluation of the UFLS program performance following an event (PRC-
009-0). 

 

Executive Summary 
The review of these three standards has been grouped into one report because these three standards apply 
to the Planning functions associated with developing, documenting, ensuring consistency, and evaluating 
performance of UFLS programs.  These functions are separate from the Protection function in PRC-008-0 
for maintaining UFLS program equipment.  Accordingly, the SPCTF recommends that these three 
standards be combined into one standard and reclassified as a Planning standard. 

The SPCTF comments are divided into four sections.  The first section contains general comments 
applicable to all three standards and the three subsequent sections contain comments specific to each 
standard.  These comments are applicable regardless of whether these three standards remain independent 
or are combined.  The SPCTF recommendations also show the comments submitted by the Federal 
Energy Regulatory Commission in its October 20, 2006 Notice of Proposed Rulemaking for adoption of 
NERC Standards (Docket Number RM06-16-000). 

The SPCTF comments focus on three primary areas:  

• Modify the applicable entities to ensure that only one entity is responsible for each requirement 
for each UFLS program. 

• Provide additional requirements for development of the UFLS programs to incorporate lessons 
learned from the August 14, 2003 blackout investigation and to ensure interregional coordination 
of UFLS programs within an interconnection. 

• Distinguish between the post-event assessment requirements for determining correct equipment 
operation versus assessing effectiveness of the program. 
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Issues Common to All Three Standards 

Purpose 
Provide last resort system preservation measures by implementing an Under Frequency Load 
Shedding (UFLS) program. 

All four UFLS standards (PRC-006 through PRC-009) have the same stated purpose.  The purpose for 
each should be specific to the aspect of the UFLS Program that is covered by the Standard.  The purpose 
statement for each standard should be revised or as the SPCTF recommends below, combine the three 
planning related standards and revise the purpose statement in PRC-008. 

The three UFLS standards that are the subject of this report relate to development and documentation, 
assuring consistency with regional requirements, and verifying performance of the UFLS program.  These 
aspects of the UFLS program typically are addressed by the Planning function.  These standards should 
be reclassified as a Planning standard and consideration should be given to combining all of the Planning 
related aspects into one standard. 

The SPCTF has provided for consideration a draft Purpose for a combined standard addressing all of the 
Planning related aspects of UFLS program. 

Provide requirements for development and documentation of UFLS programs coordinated between 
regions within an interconnection, ensuring UFLS programs are implemented consistent with regional 
requirements, and ensuring assessment and evaluation of UFLS programs following system events. 

Requirements 
A number of requirements throughout the three standards require entities to provide documentation to 
their Regional Reliability Organization on request.  All such occurrences should be modified to “their 
Regional Reliability Organization or NERC.” 

 

Assessment of PRC-006-0 
Within this section of this report, the SPCTF offers comments specific to PRC-006-0.  These comments 
are equally valid if the three subject standards were combined into one. 

Applicability 

4.1 Regional Reliability Organization 

The SPCTF supports maintaining the Regional Reliability Organization as the applicable entity for this 
standard.  While the SPCTF recognizes the FERC desire to have all standards applicable to users, owners, 
and operators of the bulk power system, UFLS programs inherently require coordination across and 
between regions and SPCTF believes this role is most effectively provided by the Regional Reliability 
Organization.  If there is a need to assign additional entities responsibility as suggested by FERC, the 
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applicability and requirements should be modified to require that the Planning Coordinators develop and 
document the UFLS program under the coordination of the Regional Reliability Organization. 

Requirements 

R1 

R1.   Each Regional Reliability Organization shall develop, coordinate, and document an UFLS 
program, which shall include the following: 

R1.1. Requirements for coordination of UFLS programs within subregions, Regional 
Reliability Organization and, where appropriate, among Regional Reliability 
Organizations. 

Boundaries of islands that form during major system disturbances are based on the physical 
characteristics of the system and the operational conditions at the time of the disturbance.  Islands form 
based on how generators respond as cohesive groups and do not respect company, political, or regional 
boundaries.  The standard should require that UFLS programs always are coordinated between Regional 
Reliability Organizations when more than one Regional Reliability Organization exists within an 
interconnection. 

The standard should include a requirement that the UFLS program include a clearly stated design 
objective.  For example, a clearly stated design objective is:  “The UFLS program will prevent frequency 
from dropping below 57.5 Hz and will recover frequency to above 58.5 Hz in 10 seconds and above 59.5 
Hz in 30 seconds while the system is 25 percent deficient in resources to meet load demand.  Frequency 
decline will be arrested for an initial rate of frequency decline of 2 Hz/sec or less.” 

The design objective may vary between interconnections (or between regions) based on characteristics of 
the system (e.g. inertia, maximum generation deficiency, etc.).  The design values should have technical 
justification and consider the generator underfrequency trip points. 

R1. Each Regional Reliability Organization shall develop, coordinate, and document an UFLS 
program, which shall include the following: 

R1.2. Design details shall include, but are not limited to: 

R1.2.1 Frequency set points. 
R1.2.2 Size of corresponding load shedding blocks (% of connected loads.) 
R1.2.3 Intentional and total tripping time delays. 
R1.2.4 Generation protection. 
R1.2.5 Tie tripping schemes. 
R1.2.6 Islanding schemes. 
R1.2.7 Automatic load restoration schemes. 
R1.2.8 Any other schemes that are part of or impact the UFLS programs. 

The first three items (R1.2.1 through R1.2.3) are design aspects of the UFLS program, while the last five 
items (R1.2.4 through R1.2.8) relate to other protections or control systems with which the UFLS 
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program must be coordinated.  SPCTF recommends inserting the words “Coordination with” at the 
beginning of requirements R1.2.4 through R1.2.8. 

Additional Requirement Under R1.2 
SPCTF also recommends an additional requirement under R1.2: 

R1.2.9 Coordination with Under-Voltage Load Shedding (UVLS) programs. 

Additional Items to be Considered 
The standard should include the following additional items to be considered in the design of the UFLS 
program: 

• A requirement that when voltage supervision is utilized on UFLS program relays, the basis of 
determining the undervoltage supervision setpoint shall be documented.  The undervoltage 
supervision setpoint of the UFLS relays shall be modeled in assessments of the UFLS program to 
ensure that the program operates in accordance with the design objective. 

• Requirements that the UFLS program design studies include: 

o Identification of potential islands that may form crossing regional boundaries.  Where 
such islands are identified, coordination with the affected Regional Reliability 
Organization should be required to ensure the effectiveness of the combined regional 
UFLS programs in arresting and recovering the frequency within the island. 

o Simulation of initiating disturbances and non-coincident tripping of circuits across the 
island boundary. 

o Sensitivity studies to assess the impact of unexpected load or generation loss near the 
electrical center of system swings during island formation. 

o Assessment should be made of coordination between the UFLS program and tripping of 
generators during underfrequency conditions.  Generator trip points should be modeled in 
assessments of the UFLS program to ensure that the program operates in accordance with 
the design objective. 

R2 

R2. The Regional Reliability Organization shall provide documentation of its UFLS program and 
its database information to NERC on request (within 30 calendar days). 

The Standard should be more explicit in defining what type of documentation is required. 

R3 

R3. The Regional Reliability Organization shall provide documentation of the assessment of its 
UFLS program to NERC on request (within 30 calendar days). 

The Standard should be more explicit in defining what type of documentation is required. 

The standard should explicitly require that the Regional Reliability Organization have evidence that the 
UFLS program has been reviewed with adjacent Regional Reliability Organizations and their concurrence 
has been obtained that the regional UFLS programs are effectively coordinated to arrest and recover the 
frequency within interregional islands. 
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Measures 
The measures should be modified consistent with the recommended modifications to the requirements 
above. 

 

Assessment of PRC-007-0 
Within this section of the report the SPCTF offers comments specific to PRC-007-0.  These comments are 
equally valid if the three subject standards were combined into one. 

Applicability 

4.1 Transmission Owner required by its Regional Reliability Organization to own a UFLS 
program. 

4.2 Transmission Operator required by its Regional Reliability Organization to operate a UFLS 
program. 

4.3 Distribution Provider required by its Regional Reliability Organization to own or operate a 
UFLS program. 

4.4 Load-Serving Entity required by its Regional Reliability Organization to operate a UFLS 
program. 

Only one entity can be responsible for ensuring consistency of each program with the regional 
requirements.  The standard should be applicable only to those Functional Model entities that own a 
UFLS program.  The owner is the entity with the direct responsibility and ability to ensure that the 
program it owns meets the regional requirements.  The Transmission Operator and Load-Serving Entity 
should be removed from the Applicability section. 

Requirements 

R2 

R2. The Transmission Owner, Transmission Operator, Distribution Provider, and Load-Serving 
Entity that owns or operates a UFLS program (as required by its Regional Reliability 
Organization) shall provide, and annually update, its underfrequency data as necessary for its 
Regional Reliability Organization to maintain and update a UFLS program database. 

As stated under the applicability section, only one entity can be responsible for providing data for each 
UFLS program.  The owner of the UFLS program is the appropriate entity to provide this data.  There is 
no role for the Transmission Operator or Load-Serving Entity to fulfill in this requirement. 
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R3 

R3. The Transmission Owner and Distribution Provider that owns a UFLS program (as required 
by its Regional Reliability Organization) shall provide its documentation of that UFLS 
program to its Regional Reliability Organization on request (30 calendar days). 

The Standard should be more explicit in defining what type of documentation is required.  Specifically, 
how is the documentation required under this requirement different than the documentation required 
under R2? 

The Standard should be modified to state that the “Transmission Owner and Distribution Provider that 
owns an UFLS program shall provide its documentation of that UFLS program to its Regional Reliability 
Organization and/or NERC on request (30 calendar days) 

Measures 
The measures should be modified consistent with the recommended modifications to the requirements 
above. 

 

Assessment of PRC-009-0 
Within this section of the report the SPCTF offers comments specific to PRC-009-0.  These comments are 
equally valid if the three subject standards were combined into one. 

Applicability 

4.1 Transmission Owner required by its Regional Reliability Organization to own a UFLS 
program. 

4.2 Transmission Operator required by its Regional Reliability Organization to operate a UFLS 
program. 

4.3 Load-Serving Entity required by its Regional Reliability Organization to operate a UFLS 
program. 

4.4 Distribution Provider required by its Regional Reliability Organization to own or operate a 
UFLS program. 

Only one entity can be responsible for assessing the performance of each UFLS program.  The standard 
should be applicable only to those Functional Model entities that own a UFLS program.  The owner is the 
entity with the direct responsibility and ability to assess performance of the UFLS program equipment 
following a system event.  The Transmission Operator and Load-Serving Entity should be removed from 
the Applicability section. 

The Regional Reliability Organization should be added as an applicable entity for this standard.  The 
rationale for this recommendation is provided below under the discussion of Requirements. 
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Requirements 

R1 
R1. The Transmission Owner, Transmission Operator, Load-Serving Entity, and Distribution 

Provider that owns or operates a UFLS program (as required by its Regional Reliability 
Organization) shall analyze and document its UFLS program performance in accordance with its 
Regional Reliability Organization’s UFLS program.  The analysis shall address the performance 
of UFLS equipment and program effectiveness following system events resulting in frequency 
excursions below the initiating set points of the UFLS program.  The analysis shall include, but 
not be limited to: 

R1.1. A description of the event including initiating conditions. 
R1.2. A review of the UFLS set points and tripping times. 
R1.3. A simulation of the event. 
R1.4. A summary of the findings. 

This requirement includes two distinct tasks that should be broken into separate requirements.  Assessing 
the performance of the equipment (i.e., whether it operated as designed for the conditions observed during 
the event) is distinctly different from an assessment of whether the UFLS program design is adequate 
(i.e., whether operation of the UFLS program as designed is adequate to meet the program objectives with 
regard to arresting frequency above a given threshold and recovering frequency within a specified time). 

The UFLS program owner is the appropriate entity to assess the performance of equipment during the 
event.  The UFLS program owner is the entity best equipped to assess operation of the relay and the 
amount of load shed, and collect load shedding data for an event. 

As the entity responsible for developing the UFLS program requirements for the region, the Regional 
Reliability Organization is the most appropriate entity to perform simulations, assess the overall system 
performance, and if necessary recommend modifications to the UFLS program requirements. 

This requirement should be revised to clarify that UFLS relay operation on an isolated portion of the 
distribution system due to factors such as the presence of distributed generation or motor deceleration1 is 
not within the scope of this Standard. 

R2 

R2. The Transmission Owner, Transmission Operator, Load-Serving Entity, and Distribution 
Provider that owns or operates a UFLS program (as required by its Regional Reliability 
Organization) shall provide documentation of the analysis of the UFLS Program to the Regional 
Reliability Organization and NERC on request 90 calendar days after a system event. 

For the reasons sited above for R1, this requirement also should be divided into two separate 
requirements. 

                                                      

1   Note on potential misoperation — That type of UFLS relay operation should be documented and analyzed as an 
unintentional relay operation (misoperation) and such events should be covered under PRC-004 — Analysis and 
Mitigation of Transmission and Generation Protection Misoperations. 
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The first requirement should be for the Transmission Owner and Distribution Provider that own an UFLS 
program (as required by its Regional Reliability Organization) to provide documentation of the analysis 
of the performance of UFLS equipment to its Regional Reliability Organization and NERC on request 
after a UFLS system event. 

The second requirement should be for the Regional Reliability Organization to provide documentation of 
the analysis of the effectiveness of the UFLS program to NERC on request after an UFLS system event. 

The requirement for performing the analysis within 90 days should be removed because it is not 
reasonable.  The time required to perform the analysis varies with the severity and scope of the event, and 
can often take more than a year. 

Measures 
The measures should be modified consistent with the recommended modifications to the requirements 
above. 

 

FERC Assessment of PRC-006-0, PRC-007-0, and 
PRC-009-0 
In the October 20, 2006 Notice of Proposed Rulemaking for adoption of NERC Standards (Docket 
Number RM06-16-000), the Federal Energy Regulatory Commission commented on these three 
standards.   

The Commission identified two concerns with PRC-006-0.  The first is that a Regional Reliability 
Organization is identified as the sole applicable entity, and the second is that the standard lacks specificity 
for an integrated and coordinated approach for the protection systems for generators, transmission lines, 
and UFLS and UVLS programs. 

SPCTF believes that the recommended modifications above address both of the issues.  On the first issue 
the SPCTF believes that in the case of defining the UFLS program requirements the inherent need for 
coordination makes it appropriate for the Regional Reliability Organization to serve as the applicable 
entity.  As noted above, additional applicable entities such as the Planning Coordinators could be assigned 
responsibility under the coordination of the Regional Reliability Organization.  On the second issue, 
SPCTF believes the recommended modifications to requirement R1.2 address the concerns raised by the 
Commission. 

The Commission identified no substantive issues with PRC-007-0 and proposed to approve PRC-007-0 as 
mandatory and enforceable. 

The only issue identified by the Commission with PRC-009-0 is that there are no similar reporting 
requirements for Under-Voltage Load Shedding (UVLS) operation in the proposed Reliability Standards 
that are associated with UVLS programs.  The Commission proposed to approve PRC-009-0 as 
mandatory and enforceable. 
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Conclusion and Recommendation 
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-006-0, PRC-007-0, and PRC-009-0.   

The SPCTF also recommends that these three standards be combined into one standard and be re-
classified as a Planning standard, since the functions defined in these three standards are primarily carried 
out through the Planning function. 
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