
December 21, 2006

Federal Energy Regulatory Commission
Office of the Secretary 
888 First Street, NE
Washington, D.C., 20426

SUBJECT: NOTICE OF PROPOSED RULE MAKING (NOPR), MANDATORY RELIABILITY
STANDARDS FOR THE BULK-POWER SYSTEM ( DOCKET NO. RM06-16-000).    

On November 3, 2006 in Docket No. RM06-16-000, the Federal Energy Regulatory
Commission (FERC) published in the Federal Register “Mandatory Reliability Standards for the
Bulk Power System” (71 FR64770) requesting public comments by January 2, 2007.  Enclosed
are the specific comments from Nuclear Regulatory Commission (NRC) staff in the Offices of
Nuclear Reactor Regulation (NRR) and Nuclear Regulatory Research (RES).  These 
comments do not represent official agency positions.  Our comments are primarily focused on
receiving adequate offsite power supplies for ensuring nuclear safety. 

The “grid” or “nuclear power plant (NPP) offsite power system” is typically the “preferred
source” or the first choice of ac electric power for all NPP operating conditions (including
accident and post-accident conditions).  The NRC’s regulations use the term “offsite power
system” interchangeably with the electric industry terms “grid,” “electric power system,” or “bulk power
system.”  The safety function of the offsite power system is to provide power to the ac safety loads
that are required to shut down the NPP, including loads in the decay heat removal system that are
required to preserve the integrity of the reactor core and containment following a reactor trip.  While
NPP’s have onsite emergency power supply from redundant diesel generators and limited
capability for addressing station blackout, the offsite power supply is the preferred source of
power because of its reliability and capacity. 

Typically, each NPP is supplied by two or more physically independent transmission lines;
thus, the NPPs are connected to the grid as both generators and loads and, as such,
they are subject to the same conditions that affect the grid.  The NPP loads have higher, unique
voltage support requirements and a need to have power restored to the loads promptly
following its loss; and its main generator provides a large amount of voltage support to the grid.
Thus, the NPPs are important to the grid and vice versa.

The NPPs do not operate or maintain the grid, and the NRC has no jurisdiction over the bulk
power system (BPS).  Under the Energy Policy Act of 2005 (EPAct 2005), the FERC was given
the authority to approve and enforce rules to assure the reliability of the Nation’s BPS.  The
EPAct 2005 requires FERC to issue rules for the certification of an Electric Reliability
Organization (ERO). 

Contacts: Sheila Ray, NRR (301) 415-1437
         William Raughley, RES (301) 415-7577
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The ERO is responsible for developing and enforcing reliability standards, subject to FERC
approval, that provide for an adequate level of reliability of the BPS.  As the ERO, the North
American Electric Reliability Council (NERC) filed 102 reliability standards requesting that they
be approved and subsequently made mandatory.  Of the 102 mandatory standards, the NRC is
providing comments to the those standards that could have significant planning and operating
impacts on either the auxiliary power system, or the offsite power system, of a NPP.  The NRC
comments focus on (1) establishing a frequency response performance standard, (2) ensuring
adequate voltages at NPP switchyards, and (3) prompt restoration of power to the NPP
switchyard following its loss.  Ensuring adequate voltages involves modeling of the NPP as a
generator and a load, field verification of the models during actual events or tests, and
communication.
 

 Sincerely,

/RA/ P. Kang for
                                                                                           
    Thomas Koshy, Team Leader

 Instrumentation and Electrical Engineering Branch
 Division of Fuels, Engineering, and Radiological Research
 Office of Nuclear Regulatory Research 

Enclosure: 
Docket No. RM06-16-000, NRC Staff 
Comments on Mandatory Reliability 
Standards

cc:  R. Snow FERC   R. Mabry FERC   

Note: The NRR input from the Electrical Engineering Branch was incorporated in its entirety in
this letter.
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ENCLOSURE 1 

DOCKET No. RM06-16-000
NRC STAFF COMMENTS ON MANDATORY RELIABILITY STANDARDS

Of the 102 mandatory standards, NRC staff is providing comments that are limited to those
standards that could have significant planning and operating impacts on either the auxiliary
power system, or the offsite power system, of a nuclear power plant (NPP).  The standards that
were reviewed are listed in Table 1, “Standards That May Affect Auxiliary Power System of a
Nuclear Power Plant .”  A summary of NRC staff comments on each standard is in the column
headed “Issue.”  These comments do not represent official agency positions.  

Table 1 
Standards that May Affect Auxiliary Power System of a Nuclear Power Plant

 

  Proposed Standard    NRC Staff Comment 

Number                           Title                              Issue

BAL-005 Automatic Generation Control  Suggest establishing frequency response
performance measure

EOP-005-1 System Restoration Plans Suggest recording the time to restore offsite
power to the NPP during drills.

EOP-008 Plans for Loss of Control Center Functionality Suggest specific backup capability if main
control center is not functional. 

MOD-014 Development of Interconnection Specific
Steady State System Models

Suggest periodic verification against field data.

MOD-015 Development of Interconnection Specific
Dynamics System Models

Suggest  periodic verification against field
data.

TOP-002 Normal Operations Planning Suggest N-1-1 for voltage consideration as
well as cascading outages.  Suggest NPP’s
provide input to minimum voltages.

TOP-007 Reporting SOL and IROL Violations Suggest notification when operating (pre-
contingency) one contingency away from
cascading for up to 30 minutes.

TPL-002 System Performance Following Loss of a
Single BES Element

Suggest NPP’s provide input to minimum
voltages.

TPL-003 System Performance Following Loss of Two
or More BES Elements

Suggest NPP’s provide input to minimum
voltages.

VAR-001 Voltage and Reactive Control Suggest NPP’s provide input to minimum
voltages.  Also suggest voltage stability be 
addressed.

FERC, the North American Electric Reliability Council (NERC), and the NRC have common
interest in the grid reliability.  Electrically an NPP is both a generator and a large load that is
subject to the same conditions as the grid, and potentially impacts the capacity and capability of
the bulk power system (BPS).  FERC has jurisdiction over the BPS through the NERC
mandatory standards.  
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General Comments

FERC provided comments to the mandatory standards in “Federal Energy Regulatory
Commission Staff Preliminary Assessment of the North American Electric Reliability Council
Proposed Mandatory Standards” dated May 12, 2006.  The NRC staff has referenced the
headings in the May 12, 2006 document and adds the following to the FERC comments. 

Under “III. Common Issues, G. Systems to Which the Standards Apply: Bulk Electric
System V. Bulk Power System” it is not clear that the 100kv cutoff will include all of the
facilities and data required to implement the standards.  As example, many blackstart
generators important to power restoration may feed the transmission system through a
distribution system that appears to be outside the apparent 100kV cutoff for the
mandatory standards.  Additionally, detailed grid modeling of its loads and load
characteristics below 100kv such as the NPP auxiliary load is desirable for predicting
offsite power capability with respect to nuclear safety.  Further, it is not clear that all of
the entities are subject to data collection.  The data should be tied to the fidelity of the
model needed to ensure reliable grid operation.  Mapping the system and data needs
may be beneficial to identifying gaps in the scope of the mandatory standards.

Under FERC’s comments in “VI. COM: Communications” the NRC generic
communications to the nuclear industry have emphasized the need for communications
between the NPP licensees and grid entities.  Thus the NPP operators remain cognizant
of the status of grid conditions and the grid entities remain cognizant of the NPP status.

  It is important that communication issues identified by FERC be resolved in a timely
manner. 

In Section C, “Measures,” several of the standards we reviewed stated “not specified”
and others stated the measures were “upon request of” an entity.  As comments it is
desirable to: (1) have some objective performance measures in each standard in
support of the concept of reliability and (2) evaluate the measures periodically rather
than upon the request of an entity.  

Absent from the mandatory standards is the analyses and evaluation of operating data.  
The standards provide for the collection event information; we recommend requiring
some level of analyses, trending, peer group evaluations, and feedback to the industry
regarding event information. 

NERC is planning to issue standard NUC-001, “Nuclear Plant Interface Coordination,” in
2007.  It may be desirable to make this standard mandatory.  NUC-001 requires
coordination between an NPP and transmission entities for the purpose of ensuring safe
operation of nuclear plants and shutdown.  NUC-001 also identifies “nuclear plant
licensing requirements” (NPLRs) from the design basis of the nuclear plant that are
mandated for the operation of the plant.  Whereas NUC-001 provides the framework for
an agreement that between the two parties, largely in terms of roles and responsibilities 
a mandatory standard could provide a necessary and complete level of electrical
engineering detail not provided under NUC-001.  The NPLRs represent a portion of the
electric circuit; other NPP characteristics and the grid represents the remainder of the
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electric circuit.  Collectively the NERC mandatory standards ensure that the entire circuit
works reliably and that roles and responsibilities are clearly assigned and documented.  

Specific Comments

The NRC staff agrees with “Federal Energy Regulatory Commission Staff Preliminary
Assessment of the NERC”s Proposed Mandatory Standards” and adds the following specific
comments to the standards listed in Table 1.  In a few cases, the specific comments are
preceded by background information and or a general comment.  The NRC staff did not attempt
to make conforming changes to other areas of the standard that are potentially affected by
these comments; references are to the standards as well as the to the divisions in the Federal
Register notice (71 FR64770) .  

BAL-005, “Automatic Generation Control.”  This standard ensures that all facilities and load
are electrically synchronized to the interconnection.

The NRC notes the NERC and FERC observations regarding the declining trend in the
frequency response of the bulk-electric system.  This standard provides the opportunity to
establish a frequency response performance standard, e.g. that sufficient amount of power be
available for transfer to maintain a given frequency response.  

The NRC staff suggests that In Section C, “Measures,” be revised to establish a frequency
response.

EOP-005-1, “System Restoration Plans.” This standard ensures plans, procedures, and
resources are available to restore the electric system to a normal condition in the event of a
partial or total shut down of the system.   

Prompt restoration of power supply to an NPP following its loss is important.  This standard
provides for drills involving partial or total shutdown of the system.  An additional measure
performance measure could be added requiring the drills to record the duration of loss of offsite
power to the NPP.  The NRC staff suggests these specific revisions: 

In Section B, “Requirements:”  

Add to R7 that the time to restore power to an NPP shall be recorded. 

Revise R1.1.4 to read, “The affected Transmission Operators shall give high priority to
restoration of offsite power to NPPs independent of whether or not an NPP is being
powered from their onsite power supply. 

Add to R11.5 another condition that “Continued restoration shall not violate NPP
minimum voltage and frequency.”

In Section C, ‘Measures:”

Revise both M1 and M2 to delete “request.” 
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Revise M1 to require documented review of periodic test, demonstrations, and operating
events to ensure that the blackstart unit and Cracking Path performed their intended
functions. 

Revise M2 to require periodic verification of the information.  

Revise M3 to require evaluation of power restoration times to critical loads such as
NPPs.

In Attachment 1 of EOP-005, “Elements for consideration in Development of Restoration
Plans:” 

Revise 5 to read, “The necessary operating instructions and procedures for restoring
loads, including identification of critical load requirements, such as NPP safe shutdown
loads.”

Revise 10 to read, “A plan must include identification of coordination personnel for
restoration of critical loads such as NPPs.” 

EOP-008, “Plans for Loss of Control Center Functionality.”  This standard ensures that
each reliability entity has a plan to continue reliability operations in the event its control center
becomes inoperable.    

FERC has raised issues about the back-up capabilities following the inoperability of the primary
control center; this was also an issue in the NRC GL 2006-02, “Grid Reliability and the Impact
on Plant Risk and the Operability of Offsite Power.”  The standards should consider a
requirement for a back-up capability for data and information and a corresponding performance
measure.  The NRC staff suggests these specific revisions:

In Section B, “Requirements:” 

Revise the last sentence of R1.3 to read, “The plan shall list the critical facilities and
their voltage, thermal and/or frequency limits.”

Add to R1.9, “The plan shall include provisions to notify critical loads and generators
(such as NPPs) of the loss of control center functionality.” 

MOD-014, “Development of Interconnection Specific Steady State System Models.” This
standard establishes consistent data requirements, reporting procedures, and system models
to be used in the analysis of the reliability of the interconnected transmission systems.  
 
The NRC staff suggests that all necessary entities to be subject to data collection. The validity
of the models used in analyses was a point of interest in GL 2006-02; good data and system
models are essential for predicting voltages at NPPs and for effective planning and real-time
operations.  The NRC suggests establishing requirements to periodically validate the model
with the voltages or power flows that the models predict against actual system events and or
conditions. 
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This standard, or another additional standard, could provide guidance for standardized
modeling techniques, e.g. model large single loads such as NPPs and obtain the data.  The
NRC staff suggests the following specific revisions:

In Section B, “Requirements:” 

Revise R3 to add, “The interconnection specific steady-state system model shall be
verified to against various system operating conditions (such as the loss of a
transmission element) at critical system loads (such as the voltages following NPP trip). 
The models shall solve within X percent (e.g 3% or value as recommended by NERC or
FERC) of actual conditions.” 

In Section C, “Measures:” 

Revise M1 to add, “The models be verified against field conditions to include a
disturbance exceeding --------” (some threshold as established by FERC/NERC)

Add to M2 , “The model shall solve within X percent (e.g 3% or value as recommended
by NERC or FERC) of actual conditions.” 

In Section D, “Compliance”, under heading 2, “Levels of Non-Compliance.”  

Add 2.5 - Level 4: “The model has not been verified against various system operating
conditions.” 

Add 2.6 - Level 4: “The model has not identified transmission element critical voltages or
thermal loading.” 

MOD-015, “Development of interconnection Specific Dynamics System Models.” This
standard establishes consistent data requirements, reporting procedures, and system models
to be used in the analysis of the reliability of the interconnected transmission systems.  The
NRC staff suggests the following specific revisions:

 Section B, “Requirements:”

Add a new requirement R3 with verification requirements and accuracy limits similar to
MOD-014. 

In Section C, “Measures”,

Verify the M1 reference to MOD-015-0 R3. Is there a missing requirement? 

Revised to add verification and accuracy measures similar to MOD-014 

In Section D, “Compliance,” under heading 2, “Levels of Non-Compliance:”

Add 2.5 - Level 4: “The model has not been verified against various system operating
conditions or the accuracy limits have not been identified.”
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TOP-002-2, “Normal Operations Planning.” This standard provides for current operations
plans and procedures essential to being prepared for reliable operations, including response for
unplanned events. 

It is not clear that this considers N-1 and N-1-1 contingencies consistent with TPL-002 and TPL-
003, respectively.

From the NRC staff’s perspective, it is important that after an NPP trip, the remaining system
generators be capable of delivering reported reactive capabilities so as to maintain adequate
voltages to the connected NPP auxiliaries.   A periodic review of the reactive power capability of
the main generator is desirable because of unit power uprates that reduce the reactive power
capability for nuclear and non-nuclear generators.  In addition, the PJM Interconnection issued
a publicly available study, “Results of Heat Wave 1999: July 1999 Low Voltage Condition Root
Cause Analysis,” March 2000 for the purpose of identifying and correcting the root causes of
low-voltage conditions on tow exceptionally hot days in July 6 and 19, 1999.  PJM found the the
low-voltage conditions occurred because reactive demand exceeded reactive supply due to
record usage of electricity for high temperatures.  The reactive supply was insufficient because
54 generators reached a limit that restricted MVAR output to 72 percent of the reported
capability and weakened the grids capability to maintain adequate voltages.  The NRC staff
suggests the following specific revisions:

Clarify the effective date in Section A, “Introduction.” Is it January 1, 2007 or six months
after the effective date of VAR-001-1, or whichever comes first? 

In Section B, “Requirements:”   

Revise the appropriate requirements to consider N-1 and N-1-1 consistent with TPL-002
and TPL-003, respectively. 

Revise R13 to establish a threshold such as the generator MVA rating above which
requires real and reactive capability verification. 

 Delete from R14.1 and 14.2 “retired August 1, 2007", unless these items were moved to
another mandatory standard.

 Add to R14.3  “Changes in critical voltage and voltage controlling equipment.” 

 Add to R19 the phrase, “including transmission element voltage and thermal limits”. 

In Section C, “Measures:”

Revise M7 to add that changes in real and reactive capabilities, AVR status and
operating limits or operating characteristics are communicated to the Balancing
Authority and Transmission Operator.  This measure should be moved to another
standard if R14.1 and R14.2 are moved.  

Add to M11 a requirement for documentation that shows the plans were compared to
experience and the planning tools are appropriately adjusted to provide reasonable
projections. 
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 Update the standard to reflect the most recent version (Version 2). 

TOP-007, “ Reporting System Operating Limit (SOL) and Interconnection Reliability Limit
(IROL) Violations.” This standard ensures SOL and IROL violations are being reported to the
Reliability Coordinator and evaluated for corrective actions.  The NRC staff suggests the
following specific revisions:

In Section B, “Requirements:”

Add R5, “Following discovery of a potential contingency that could result in a SOL being
exceeded at a NPP (e.g. at post-trip voltage) the TO shall notify the NPP as soon as
possible but not longer than 30 minutes if the contingency has not been corrected.”

(This comment assumes some NPP voltage requirements would result in SOL i.e., the
NPP voltage limits would be an SOL as a result of the minimum and maximum voltages
required at the NPP switchyard, which typically has a tighter operating band (a higher
minimum and a lower maximum) than other nodes in the system.)  

In Section C, “Measures:”

Add an additional measure, M3 - Evidence that the TO informed the NPP operator of a
potential post contingency SOL violation at the NPP. 

In Section D, “Compliance:”

Revise 1.1.3 to read, “Voltage levels in violation of applicable emergency limits (e.g.
NPP offsite power voltage limits)”. 

In Table 1-TOP-007-0 IROL and SOL Reporting Levels of Non-Compliance: 

Add a double asterisk in the first column heading, which should reference the following
note - For voltage limits the percentage range equates to the maximum voltage limit (i.e.
greater than) or the minimum voltage limit (i.e, translates to less than).

TPL-002, “System Performance Following Loss of a Single Bulk Electric System Element
(Category B).”  This standard provides for current operations plans and procedures essential
to being prepared for reliable operations, including response for unplanned events.

The NRC staff notes that there appears to be significant variation in the interpretation of this
standard.  Some of our licensees have indicated that if in a N-1 condition, (and working to
address the condition) that another single contingency need not be considered.  Our
interpretation has been that the N-1 condition is always analyzed from the conditions being
experience.  We believe use of this standard (and TPL-003) should be clarified, possibly though
tighter measures and compliance as recommended by FERC/NERC.  The NRC staff suggests
the following specific revisions:

In Section B, “Requirements:”  
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Revise to add R1.6, “Be updated to include critical system and load operating limits such
as NPP minimum voltage.” 

Revise R2.1 to read, “Including a discussion of expected versus required in-service
dates for facilities.” 

In R2.2, add the following phrase to the end of the second sentence: “but should be
provided in sufficient detail to describe any corrective actions.” 

In Section D, “Compliance:”

Rename 2.4 to 2.4.1 and add 2.4.2 - Level 4: The assessment plan has not been
updated for revised system limits. 

TPL-003, “System Performance Following Loss of Two or More Bulk Electric System
Elements (Category C)”  This standard provides for planning and coordinating scheduled
generator and transmission outages that may affect the reliability of interconnected operations
among different entities.  See our general comment in TPL-002.  The NRC staff suggests the
following specific revisions:
 
In Section B, “Requirements:” 

Revise R1.6 to add, “....be updated to include critical system and load operating limits
such as NPP minimum voltage.” 

Revise R1.2 to read, “.....including a discussion of expected versus required in-service
dates for facilities”. 

Add to R2.2, at end of the second sentence: “.....but should be provided in sufficient
detail to describe any corrective actions.” 

VAR-001-01, “ Voltage and Reactive Control” This standard ensures that voltage levels,
reactive flows, and reactive resources are monitored, controlled and maintained within limits in
real time to protect equipment and reliable operation of the Interconnection. 

Reactive and voltage control are important to maintaining adequate voltages at NPPs.  We
suggest verifying critical nodes such as NPP switchyard voltages.   

The NRC staff notes that the voltage alone may not always be ensure voltage stability;
accordingly, this standard (as well as others) should also build requirements, measures, and
compliance around the use of real power-voltage (P-V) analyses (or the equivalent).  The NRC
staff suggests the following specific revisions:
 
In Section B, “Requirements:”

Revise R1.12 to read “All critical loads (such as NPP) shall identify their allowable
voltage range to their Transmission Operator, and the Transmission Operator shall
notify their critical loads when the allowable voltage range be met under the first
contingency.” 



-9-

In Section C, “Measures:” 

Add M5 to read “The Transmission Operator shall have evidence that it maintained the
voltages at critical nodes such as at the NPP switchyards and substations.”        
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