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A. Introduction

1.

2.

5.

Title: Automatic Underfrequency Load Shedding Requirements
Number: PRC-006-SERC-01

Purpose: To establish SERC requirements for automatic
underfrequency load shedding (UFLS)

Applicability:

4.1 Distribution Provider (that participates in a UFLS scheme)
4.2 Transmission Owners

4.3 Load Serving Entity (that participates in a UFLS scheme)
4.4 Generator Owner

45 Transmission Planner

(Proposed) Effective

B. Requirements

R1

R2

Each Transmission Planner in the SERC Regionfeetprint shall determine
appropriate islands to study as a design basis for UFLS. These islands shall
be chosen from system studies, actual system operations, or other islands as
deemed appropriate_by the Transmission Planner. Islands identified to form a
design basis for UFLS shall include at least the following two islands:
[Violation Risk Factor: Medium]

R1.1. A single island that includes all of the SERC Regionfeetprint to verify
that all SERC UFLS schemes meet the performance requirements
when acting together.

R1.2 Asingle island for each SERC Subregion to verify that all UFLS
schemes within the SERC Subregionsubregion meet the performance
requirements when acting together.

Each Transmission Planner in the SERC Regionfeetprint shall design an
automatic UFLS scheme (percent of load to be shed, frequency set points,
and time delays) that meets the following minimum requirements: [Violation
Risk Factor: High]

R2.1 Have the capability of shedding at least 30 percent of the Peak
Demand (MW) physically connected to the transmission system
within its transmission planning areaload-determined-from-the-

forecastedannualnenlchourlond,

R2.2 Shed load with a minimum of three frequency set points.

R2.3 The highest frequency set point with time delay of less than one
second shall be no lower than 59.3 Hz and not higher than 59.5 Hz.

R2.4 The lowest frequency set point shall be no lower than 58.4 Hz

R2.5 The difference between frequency set points shall be at least 0.2 Hz
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but no greater than 0.5 Hz.

R2.6 Time delay (from frequency reaching the set point to the trip signal)
shall be at least 6 cycles

R3 EachThe Transmission Planner in the SERC Region shall design its UFLS
scheme to meet performance requirements R3.1.1 through R3.1.4 for each
identified island (if any) in its footprint. The Transmission Planner shall
design its UFLS scheme such that when combined with all of the other
UFLS schemes in the SERC Region, the composite will meet performance
requirements R3.1.1 through R3.1.4 for the SERC Region considered as an
island. The Transmission Planner shall design its UFLS scheme such that
when combined with all of the other UFLS schemes in its SERC Subregion,
the composite will meet performance requirements R3.1.1 through R3.1.4
for the SERC Subregion considered as an island. [Violation Risk Factor:
High]

R3.1 These performance requirements shall be satisfied for
underfrequency conditions resulting from an imbalance between
load and generation of 25%-pereent for all design basis islands
(generation equals 75% of load). [Note: The requirements below
were based on the draft NERC UFLS Regional Reliability
Standard Characteristics which is still under review. If those
reguirements change, these will change accordingly.]

R3.1.1 Frequency decline shall be arrested at no less than
58.0 Hz.

R3.1.2 Frequency shall not remain below 58.5 Hz for greater
than 10 seconds, cumulatively, and shall not remain
below 59.5 Hz for greater than 30 seconds, cumulatively.
[Note: the SERC UFLS Standard Drafting Team
requested these criteria be changed by NERC]

R3.1.3 Frequency overshoot resulting from operation of UFLS
relays shall not exceed 61.0 Hz for any duration and shall
not exceed 60.5 Hz for greater than 30 seconds,
cumulatively. [Note: the SERC UFLS Standard Drafting
Team requested these criteria be changed by NERC]

R3.1.4 Bulk Electric System voltage during and following UFLS
operations shall be controlled such that the per unit Volts
per Hz (V/Hz) will not exceed 1.18 for longer than 2
seconds, cumulatively, and will not exceed 1.10 for longer
than 45 seconds, cumulatively. [Note: the SERC UFLS
Standard Drafting Team requested these criteria be
changed by NERC]

R3.2 Transmission Planners shall verify UFLS schemes are
coordinated by performing dynamic simulations that
demonstrate that the performance requirements of R3.1
are met.
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R3.2.1 If the aggregation of the Transmission Planners’
UFLS schemes for an identified island or SERC
Subregion as an island or SERC Region as an
island subregion-fails to meet all the requirements in
R3.1, an individual Transmission Planner in that island e+
subregion-can demonstrate that its UFLS scheme meets
the requirements of R3.1 by performing dynamic
simulations that apply its UFLS scheme on its individual
system as an island or on the entire-island that faileder

subregion.

R4 EachAll Transmission Planner Planners—within the SERC Region is
footprint—are—responsible for assessing itstheir UFLS scheme, as
designed, at least once every five years by performing dynamic
simulations that demonstrate that the performance

requirements of R3.1 are being met-atleast-once-every-five-years.
[Violation Risk Factor: Medium]

R4.1. Each¥he Transmission Planner in the SERC Region shall perform a
dynamic simulation within one year for any of the following situations:
— new islands are identified
— material design changes are made to the scheme parameters
defined in R2
— material changes to the boundaries of a specified island are
identified

R4.2 Each Transmission Planner in the SERC RegionPlarners shall
provide the study results to SERC or NERC within 30 calendar
days of a request.

R5 Each Transmission Owner in the SERC Regionfeetprint shall be
responsible for implementing the UFLS scheme developed by the
Transmission Planner for the Transmission Owner’s area. The
Transmission Owner may trip load at the transmission level. However, the
Transmission Owner may coordinate with al-Distribution Providers and
Load Serving Entities serving the connected load to implement the
automatic UFLS scheme. Transmission Owners may participate with other
Transmission Owners to implement the UFLS scheme developed by the
Transmission Planner responsible for their collective systems. [Violation
Risk Factor: High]

R5.1 Each¥he Transmission Owner in the SERC Region shall own,
install, and set UFLS equipment, except those portions of the UFLS
scheme implemented by the Distribution Providers and Load
Serving Entities.

The percent load shedding implemented shall be based on the
actual demand of the Transmission Owner at the time coincident
with the previous year actual Peak Demand of the applicable
Balancing Authority. The Transmission Owner shall implement the
UFLS scheme to meet the following requirements:
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R5.1.1 The amount of load in each load shedding step
(including those portions of the UFLS scheme which the
Distribution Providers and Load Serving Entities agree to
implement) shall be within plus or minus 1.0 of the
percentage specified by the Transmission Planner.
(For example, if the specified percentage step load
shed is 12%, the allowable range is 11% to 13%.)

R5.1.2 The amount of total UFLS load of all steps combined
(including those portions of the UFLS scheme which the
Distribution Providers and Load Serving Entities agree to
implement) shall be within plus or minus 1.0 of the
percentage specified by the Transmission Planner for the
total UFLS load in the UFLS scheme.

R5.2 The Distribution Providers and Load Serving Entities that participate
in the UFLS scheme shall own, install, and set the associated UFLS
equipment. The amount of load in each load shedding step and
the total UFLS load of all steps combined which the Distribution
Providers and Load Serving Entities agree to implement must be with
plus or minus 10% of the agreed to load in MW.

R6 In those cases where a generator has an must-be-tripped-due-to-
underfrequency settingsueh that doesthey-de not coordinate with the

performance requirements of R3.1.1 and R3.1.2, the Generator
OwnerOwners shall arrange for load shedding to be installed in addition to
that required by the UFLS scheme. [Violation Risk Factor: Medium]

R6.1 This additional load shedding shall be equal to or greater than the
generator MW and instituted at the same frequency and time as the
generator would be expected to trip.

R6.2 This additional load shedding shall be located within the same
SERC Subregionsubregion and any islands as the generator. The
Transmission Planner identifies islands as part of the development
of the UFLS scheme.

R7 Each¥he Generator Owner, Transmission Owner, and any other entity
which participates in a UFLS scheme in the SERC Region shall provide
UFLS data for the SERC UFLS database. This data shall be provided to
the SERC Region at least once every five years or within 30 calendar days
of a request by the SERC Region. [Violation Risk Factor: Lower].

R7.1 Entities that own, install, and set UFLS equipment shall supply the
following information, as implemented in the field:

R7.1.1 Underfrequency trip set points (Hz).

R7.1.2 Time delay (from initiation to trip signal) associated with each
set point (sec). This includes the time from when frequency
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reaches the set point and ends when the signal is generated
to trip the breaker.

R7.1.3 Amount of previous year actualpeak-system load associated
with each set point, both in percent and in MW.- The
percentage and the Load demand (MW)peak-system-load
shall be based on the timeentity's-system-tead coincident

with the previous year actual Peak Demand for the applicable

peak-system-load-ef-the-Balancing Authority.

The Generator Owner shall supply the following information as
implemented in the field:

R7.2.1 Generator protection underfrequency trip set points (Hz)_
where applicable.

R7.2.2 Indicate whether trip is manual or automatic.

R7.2.3 Time delay (from initiation to trip signal) associated with each
set point (sec). This includes the time from when frequency
reaches the set point and ends when the signal is generated
to trip the breaker.

R7.2.3.1 For manual actuation, provide time based on plant
specific guidance

R7.2.3.2 For automatic actuation, provide time based on
actual protection scheme design

R7.2.4 Amount of generation tripped, in MW

R7.2.5 Provide the data specified in R7.1 for any additional UFLS
required in R6.

Coordination of UFLS programs with external entities shall be
facilitated by the following requirements: [Violation Risk Factor:

Lower]

R8.1

R8.2

Transmission Planners shall provide when requested a description
of the UFLS schemes and the results of the UFLS study required in
R3 and R4 to neighboring entities responsible for UFLS
assessment external to SERC. This data shall be provided within 30
calendar days of the request.-

Transmission Planners shall request a description of the UFLS
schemes and the results of the UFLS study from neighboring
entities responsible for UFLS assessments external to SERC.

The following documentation will be used to determine compliance with the above

‘ C. Measures

requirements.
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_Ml: Each Transmission Planner shall identify the islands selected and maintain

documentation on why those islands were chosen as the design basis for
the UFLS scheme for its area.

M2: Each Transmission Planner shall maintain documentation that the UFLS

scheme for its area meets the design requirements specified in R2.1
through R2.6.

M3: Each Transmission Planner shall maintain documentation that its UFLS

scheme meets the performance requirements in R3.

M4: Each Transmission Planner shall provide documentation to SERC or NERC

within 30 calendar days of a request that dynamic simulations were
performed as required by R4.

Each Transmission Owner shall provide evidence, upon request of the

M5: B— Compliance_Monitor, demonstrating that it has implemented a UFLS

scheme per Requirement R5. This evidence shall include documentation of
how the installed scheme implements the requirements of the UFLS design
provided by the Transmission Planner. Where implementation includes
equipment installed by other Transmission Owners, Distribution Providers,
or Load Serving Entities, the Transmission Owner shall include
documentation of how these installations support its meeting Requirement
R5.

M5.1. Each Distribution Provider or Load Serving Entity that participates in
the UFLS scheme shall provide evidence, upon request of the
Compliance Monitor, demonstrating that it has implemented its
agreed to portion of the UELS scheme per Requirement R5.2.

M6: The Generator Owner shall maintain documentation demonstrating one of

M7:

M8:

the following:

M6.1: The generating unit will not be tripped, automatically or manually, for
underfrequency excursions (i.e., below 60 Hz) less severe than
those described in Requirements R3.1.1 and R3.1.2.

M6.2: An automatic underfrequency load shedding scheme meeting the
requirements of R6 has been installed.

Maintain documentation that the following data was provided to SERC as
described in R7:

M7.1: For the Transmission Owner, Distribution Provider, or Load Serving
Entity having installed UFLS equipment, the data described in R7.1;

M?.Z: For the Generator Owner, the data described in R7.2.

The Transmission Planner shall maintain documentation of the following:
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M8.1: A list of neighboring entities that were provided UFLS information as

specified in R8.1.

M8.2: A list of neighboring entities from which UFLS information was
requested and a description of the information received from those
entities as specified in R8.2.

D. Compliance
1. Compliance Monitoring Process

1.1 Compliance Monitoring Responsibility
Compliance Monitor: SERC Reliability Corporation

1.2 Compliance Monitoring Period and Reset
On request (within calendar days)

1.3 Data Retention
years

1.4 Additional Compliance Information
None
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2. Violation Severity Levels
R# Lower VSL Moderate VSL High VSL Severe VSL
The The
Transmission Transmission
Planner did not Planner did not
have have
documentation documentation
that identified a that identified a
single island that single island that
includes all of includes all of
the SERC the SERC
R1 NA Reqion. " Region.
OR - AND
The The
Transmission Transmission
Planner did not Planner did not
have have
documentation documentation
that identified a that identified a
single island for single island for
its SERC its SERC
Subregion. Subregion.
The The The The
. w . Transmission
Transmission Transmission Transmission —Planner did not
Planner did not Planner did not Planner did not
meet four or
meet one of the | meet two of the | meet three of more of the
R2 UFLS system UFLS system the UFLS P
: - . UFLS system
design design system design -

: - - design
lequirements | fequirements | requirements | oo iements
identified in R2.1 | identified in R2.1 | identified in R2.1 identified in R2.1
through R2.6. through R2.6. through R2.6. throuah R2.6.
The design of The design of The design of The design of
the UFLS the UFLS the UFLS the UFLS
scheme failed to | scheme failed to | scheme failed to | scheme failed to
satisfy one of satisfy two of the | satisfy three of satisfy four of
the performance | performance the performance | the performance
requirements for | requirements for | requirements for | requirements for
underfrequency | underfrequency | underfrequency | underfrequency

R3.1 | conditions conditions conditions conditions
resulting from an | resulting from an | resulting from an | resulting from an
imbalance imbalance imbalance imbalance
between load between load between load between load
and generation and generation and generation and generation
of 25% for all of 25% for all of 25% for all of 25% for all
design basis design basis design basis design basis
islands. islands. islands. islands.
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R# Lower VSL Moderate VSL High VSL Severe VSL
The The
Transmission Transmission
Planner did not Planner did not
perform a perform a
dynamic dynamic
simulation of simulation of
one of the any of the
R3.2 | N/A identified islands | N/A identified islands
that that
demonstrates demonstrates
that the that the
performance performance
requirements requirements
listed in R3.1 listed in R3.1
were met. were met.
The
Transmission
Planner
provided its
The study results to
Transimission. more-calontar
Planner did not davs after the
perform the gays afterthe
dynamic request was
simulation that made.
demonstrates OR
that the. The The The
performance_ Transmission Transmission Transmission
requirements of | planner Planner Planner did not
R3.1 are metat | provided its provided its perform the
R4 | leastonceevery | sudy resultsto | study resultsto | gynamic
five years. SERC 461060 | SERC 611075 | simulation that
OR calendar days calendar days demonstrates
E after the request | after the request | thatthe
Transrmission was made. was made. performance f
Planner provided {?egtilrement? Ot
to SERC 31 to -
45 calendar SIX years.
days after the OR
reg(ljjest was The
mage. Transmission
Planner did not
perform the
dynamic
simulation within
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R# Lower VSL Moderate VSL High VSL Severe VSL
one year that
demonstrates
that the
performance
requirements of
R3.1 are met
when the
conditions in
R4.1 occurred.
The
Transmission
Owner's
implementation
of the UFLS
scheme had
three or more
The The The load shedding
Transmission. | Transmission. | Transmission | Steps outside
Ownerdid not | Qwner's Owner's the range_
have . implementation | jmplementation | Skecified in_
documentatlon of the UFLS of the UFLS R5.1.1.
R5.1 showing how the | scheme had one scheme had two
— | DPILSE support | joad shedding | joad shedding | OR
fts : step outside the | steps outside The
implementation . | yange specified the ranae Trasmissi
(when DP/LSE | in R5.1.1. 49—5 ocified in —Ora”S"j'SS'O”
participate in the _D—R5 11 Lwners
UFLS scheme) Ro.l.l. implementation
of the UFLS
scheme had a
total load in the
UFLS scheme
outside the
range specified
in R5.1.2.
The Distribution
Providers and
The Distribution | The Distribution | Load Serving
Providers and Providers and Entities that
Load Serving Load Serving participate in the
Entities that Entities that UFLS scheme
participate in the | participate in the | had three or
R5.2 | N/A UFLS scheme UFLS scheme more load
had one load had two load shedding steps
shedding step shedding steps outside the
outside the outside the range specified
range specified range specified in R5.2.
in R5.2. in R5.2
OR
The Distribution
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generator would

be expected to
trip.
OR
The Generator

additional load

shedding, but
the load
shedding was
less than the

AND

The Generator
Owner arranged

for additional
load shedding,

Owner arranged | generator. but the load
for additional capacity and shedding was
load shedding, the additional not located

but the load load shedding within the same
shedding was was not located | SERC
not located within the same | Subregion and

within the same

SERC

SERC
Subregion and

Subregion and

any identified
islands as the

any identified

generator.

any identified

islands as the

islands as the generator.
generator
OR OR

11/21/08
R# Lower VSL Moderate VSL High VSL Severe VSL
Providers and
Load Serving
Entities that
participate in the
UFLS scheme
had a total load
in the scheme
outside the
range specified
in R5.2
The Generator The Generator
Owner arranged | Owner arranged
for additional for additional
load shedding, load shedding,
but the load but the load
shedding was shedding was The Generator
less than the less than the Owner arranged
generator generator for additional
capacity. capacity and it load shedding,
OR was not at the but thg load
— same frequency | shedding was
The Generator and time as the | less than the
Owner arranged | generator would | generator
for additional be expected to capacity and it
load shedding, trip. was not at the
but the load same frequency
shedding was OR and time as the
n h m
frgtqitetnceysc;l de gwngfnerator gzneexrs;%;géotlgd The Gen_erator
- LWHICE - Owner did not

arrange for load
shedding when
required per R6.
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in R7 to SERC

31 to 45 days
after the request

was made

Transmission

Transmission

11/21/08
R# Lower VSL Moderate VSL High VSL Severe VSL
The Generator The Generator
Owner did not Owner arranged
have for additional
documentation load shedding,
showing that the | but the load
generating unit | shedding was
will not be not at the same
tri—pped frequency and
automatically | imeas the
or manually. for generator would
: be expected to
underfrequencv trip and the
excursions less additional load
severe than shedding was
those not located
described in within the same
Requirements | SERC
R3.1.1 and Subregion and
R3.1.2. any identified
- islands as the
generator.
The The The
Transmission Transmission Transmission
Owner Owner Owner
Generator Generator Generator
Owner, or entity | Owner, or entity | Owner, or entity
that participates | that participates | that participates
The in ﬁ UFLS in ;’:\ UFLS in ﬁ UFLS
————— scheme scheme scheme
mn& provided the provided the provided the
Generator _data requested plata requested _data requested
mentitv in R7 to SERC in R7 to SERC in R7 to SERC
that pa'rticipates 46 to 60 days 61 to 75 days 76 to 90 days
in 2 UELS after the request | after the request | after the request
RY scheme was made was made was made
provided the OR OR OR
data requested The The The

Transmission

Owner or entity

Owner or entity

Owner or entity

that participates

that participates

that participates

in a UFLS
scheme did not

in a UFLS
scheme did not

in a UFLS
scheme did not

provide to SERC

provide to SERC

provide to SERC

one of the
pieces of
information
listed in the
subrequirements

two of the
pieces of
information

listed in the
subrequirements

any of the

pieces of
information

listed in the
subrequirements
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UFLS study Transmission
required in R3 Planner did not
and R4 to request a
neighboring description of
entities the UFLS

responsible for a

schemes and

UFLS

the results of the

assessment UFLS study
external to. from_

SERC. neighboring

OR entities .

— responsible for a
The UFLS
Transmission assessment
Planner did not external to
reguest a SERC.

description of

11/21/08
R# Lower VSL Moderate VSL High VSL Severe VSL
of R7.1 of R7.1 of R7.1
OR OR OR
The Generator The Generator The Generator
Owner did not Owner did not Owner did not
provide one of provide two of provide any of
the pieces of the pieces of the pieces of
information to information to information to
SERC listed in SERC listed in SERC listed in
subrequirements | subrequirements | subrequirements
R7.2 RY7.2 R7.2.
The
Transmission The The
Planner did not Transmission Transmission
provide upon Planner did not Planner did not
request a provide upon provide upon
description of reguest a request a
the UFLS description of description of
schemes to the UFLS the UFLS
neighboring schemes and schemes and
entities the results of the the results of the
responsible for a | UFLS study UFLS study
UFLS required in R3 required in R3
assessment and R4 to and R4 to
external to neighboring neighboring
SERC. entities entities
OR responsible for a responsible for a
— UFLS UFLS
The assessment assessment
Transmission external to external to
RS Plan_ner did not SERC. N/A SERC.
provide upon OR AND
request the = E—
results of the The The

Transmission
Planner did not

request a

description of
the UFLS

schemes and
the results of the

UFLS study
from

neighboring
entities
responsible for a
UFLS
assessment
external to
SERC.
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Lower VSL

Moderate VSL High VSL

Severe VSL

the UFLS
schemes from
neighboring.
entities
responsible for a

UFLS
assessment
external to
SERC.

OR

The
Transmission
Planner did not
request the
results of the
UFLS study from

neighboring
entities

responsible for a

UFLS
assessment
external to
SERC.

E. Intrareqgional Variances

None

F. Associated Documents

Version History

Version

Date

Action

Change Tracking

Draft-1

09/19/08 thru

Posted for 1% Comment Period

10/20/08

Initial version

Draft-2

11/21/08 thru

Posted for 2" Comment Period

12/22/08

Revised to address
comments received on

Draft-1 and to include
measures and
compliance sections
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