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March 2,2011

Ms. Cindy K. Bladey
Chief, Rules, Announcements, and Directives Branch
Office of Administration
U.S. Nuclear Regulatory Commission
Washington, DC 20555

John C. Butler

SENIOR DIRECTOR

ENGINEERING & OPERATIONS SUPPORT

NUCLEAR GENERATION DIVISION

Subject: Industry Comments on Draft Regulatory Issue Summary, "Adequacy of Station Electric
Distribution System Voltages" (Docket ID NRC-2011-0013)

Project Number: 689

Dear Ms. Bladey:

On behalf of the nuclear industry, the Nuclear Energy Institute (NEI)' submits the enclosed
comments on the subject draft regulatory information summary (RIS) for your consideration. We are
continuing our efforts to collect industry comments on the draft RIS and reserve the opportunity to
provide additional comments in advance of the March 19 end of the comment period.

Protecting equipment from degraded voltage conditions is a high priority for the nuclear power
industry. Indeed, as the draft RIS explains, the industry and the NRC have been focused on this
specific issue since the late 1970s. More recently, concerns regarding the ability of electrical systems
to respond to degraded grid voltage conditions have been raised during Component Design Basis
Inspections at various nuclear power plants. The stated purpose of the draft RIS is to "clarify the
NRC staff's technical position on existing regulatory requirements and voltage studies necessary for
Degraded Voltage Relay.. .setting bases and Transmission Network/Offsite/Onsite station electric
power system design bases." 2

1 NEI is the organization responsible for establishing unified nuclear industry policy on matters affecting the nuclear energy

industry, including the regulatory aspects of generic operational and technical issues. NEI's members include all utilities
licensed to operate commercial nuclear power plants in the United States, nuclear plant designers, major
architect/engineering firms, fuel fabrication facilities, materials licensees, and other organizations and individuals involved in
the nuclear energy industry.
2 "Proposed Generic Communications; Draft NRC Regulatory Issue Summary 2011-XX; Adequacy of Station Electric
Distribution System Voltages," 76 Fed. Reg. 2,924 (January 18, 2011) (Draft RIS)
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While NEI supports efforts to obtain greater clarity with respect to the staff's technical position in

this important area, the draft RIS greatly oversimplifies the regulatory and licensing aspects of the

degraded grid voltage protection issue. As a result of this oversimplification, the draft RIS
inappropriately combines several generic communications and guidance documents that affected the

licensing bases of individual plants in different ways, and fails to adequately address the significant

backfitting concerns that arise when attempting to eliminate licensing basis variability via a RIS (or

any other guidance document).

Unless it is revised, the draft RIS will unnecessarily increase the potential for loss of the preferred

off-site power source and, consequently, increase reliance on emergency diesel generators. NEI

believes that the use of emergency diesel generators more frequently than necessary is inconsistent
with GDC 17 and results in an unnecessary loss of defense-in-depth.

I. The Draft RIS Fails to Adequately Consider Licensing Basis Variability in the Area of
Degraded Grid Voltage Protection

The only generic obligation or legally binding requirement mentioned in the Discussion section of the

draft RIS is GDC 17.3 The GDC were added to Title 10 of the Code of Federal Regulations in order to
"establish the minimum requirements for the principal design criteria for water-cooled nuclear power

plants."4 In turn, the "[p]rincipal design criteria established by an applicant and accepted by the

Commission [are] incorporated by reference in the construction permit. In considering the issuance

of an operating license under part 50, the Commission required assurance that these criteria had
been satisfied in the detailed design and construction of the facility and that any changes in such

criteria were justified."5 Thus, with respect to plants licensed under Part 50, the primary purpose of

the GDC is to provide a set of minimum requirements for the principal design criteria, which are
incorporated into construction permits and used by the NRC in considering issuance of an operating

license.

It is well settled that the GDC "are cast in broad, general terms and constitute the minimum
requirements for the principal design criteria of water-cooled nuclear power plants."6 Further, while

the GDC may be viewed as legally binding, "issues associated with licensing, inspection or

enforcement are usually tied to more explicit NRC requirements."7 Compliance with the GDC was

evaluated by the NRC during the initial licensing of each individual plant. 8 Given their broad and

' See 76 Fed. Reg. 2,927-2,928.
4 "General Design Criteria for Nuclear Power Plants," 36 Fed. Reg. 3,255 (February 20, 1971).
5 36 Fed. Reg. 3,256.
6 See Petition for Emergency RemedialAction, CLI-78-6, 7 NRC 400, 406 (1978); see also, Northeast Nuclear Energy
Company (Millstone Nuclear Power Station, Unit No. 3), CLI-01-10, 53 NRC 353 (2001).
7 Entergy Nuclear Vermont Yankee, LLC and Entergy Nuclear Operations, Inc. (Vermont Yankee Nuclear Power Station), 62
NRC 389, 398 (2005) (quoting LIC-100, "Guideline for Managing Licensing Bases for Operating Reactors').
8 Plants licensed prior to promulgation of the GDC (pre-GDC plants) were licensed to plant-specific criteria that were
essentially the same at the GDC. See, e.g., "Proposed Generic Letter Entitled Assurance of Sufflcient Net Positive Suction
Head for Emergency Core Cooling and Containment Heat Removal Pumps, As Revised to Reflect Public Comments," SECY-
97-217 (Sept. 26, 1997).
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non-specific nature, the NRC necessarily confirmed compliance with the GDC-including GDC 17-
through evaluation of the more specific design basis information contained in mandated licensing
basis documents, such an applicant's Final Safety Analysis Report (FSAR). After finding that an
applicant's design met all the GDC, operating licenses were issued.

As described in the draft RIS, the issue of degraded voltage protection first received specific focus
after the events at Millstone Unit 2 and Arkansas Nuclear One, which occurred in 1976 and 1978,
respectively. These events resulted in issuance of the 1977 letters referenced in the draft RIS and
Generic Letter 79-36 (August 8, 1979). Although these letters resulted in changes to the licensing
bases of the nuclear power plants that received them, they do not function the same way as
generally applicable regulatory requirements. That is, these generic communications were only
received by plants that were licensed at the time the communications were issued. Operating
licenses for the current fleet were issued during a period that ranged from the late 1960s through
the 1990s. Thus, not all operating plants received and responded to the generic communications
issued in 1977 and 1979. Further, the Branch Technical Position (BTP) described in the draft RIS-
BTP PSB-1, Rev. 0, "Adequacy of Station Electric Distribution System Voltages"--was issued in 1981.
BTP PSB-1 and the Standard Review Plan in which it is included were "prepared for the guidance of
the Office of Nuclear Reactor Regulation staff responsible for the review of applications to construct
and operate nuclear power plants.... Standard review plans are not substitutes for regulatory guides
or the Commission's regulations and compliance with them is not required."9 Thus, BTP PSB-1 would
have been directly relevant to plants licensed after its issuance, but not before. 10 Further, the
specific details in the information provided in the 1977 letters, Generic Letter 79-36, and BTP PSB-I
are not identical.

Thus, the regulatory evolution of the degraded voltage protection issue has resulted in protection
being provided through a number of different approaches that are memorialized in the licensing
bases of individual plants. The draft RIS recognizes the facility-specific nature of degraded voltage
protection, describing several cases where facility-specific backfits were required in order to impose
changes to previously approved degraded grid voltage protection schemes. The draft RIS seems to
be a well-intentioned attempt to standardize these varied approaches by providing "more detailed
discussion concerning the necessary voltage calculations supporting DVR settings."" For example,
the draft RIS makes several recommendations that may be inconsistent with the approved licensing
bases for operating plants, including:

The draft RIS proposes "Degraded voltage conditions coincident with a postulated design
basis accident." BTP PSB-1 says "subsequent occurrence."

9 "Standard Review Plan," NUREG-0800, Appendix 8-A Branch Technical Positions, Rev. 2 July 1981.

10 We recognize that the positions in BTP PSB-1 may have become relevant to certain plants licensed prior to 1981 through

subsequent licensing actions, such as license amendments. The point here is simply that the regulatory evolution of the
degraded voltage protection issue has resulted in protection being provided through a number of different approaches that
are memorialized in the licensing bases of individual plants.
"' 76 Fed. Reg. 2,928..
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From BTP PSB-1:
'Two separate time delays shall be selected for the second level of undervoltage protection
based on the following conditions:

1) The first time delay should be of a duration that established the existence of a
sustained degraded voltage condition (i.e., something longer than a motor
starting transient). Following this delay, an alarm in the control room should alert
the operator to the degraded condition. The subsequent occurrence of a safety
injection actuation signal (SIAS) should immediately separate the Class 1E
distribution system from the offsite power system.

2) The second time delay should be of a limited duration such that the permanently
connected Class 1E loads will not be damaged. Following this delay, if the
operator has failed to restore adequate voltages, the Class 1E distribution system
should be automatically separated from the offsite power system. Bases and
justification must be provided in support of the actual delay chosen."

* The draft RIS proposes "DVR Dropout setting based on starting and running voltage." BTP
PSB-1 says "sustained," implying a steady state voltage condition and not a transient voltage
condition that exists during a motor starting event.

From BTP PSB-1:
'Two separate time delays shall be selected for the second level of undervoltage protection
based on the following conditions:

1) The first time delay should be of a duration that established the existence of a
sustained degraded voltage condition (i.e., something longer than a motor
starting transient)."

* The draft RIS proposes "separate analysis should be performed for each unit assuming (1)
an accident in the unit being analyzed and simultaneous shutdown of all other units at the
station."

GDC 5 says:
"... in the event of an accident in one unit, an orderly shutdown and cooldown of the
remaining units."

" The draft RIS proposes "During normal plant operation, the Class 1E safety related buses
should automatically separate from the power supply within a short interval (typically less
than 60 seconds) if sustained degraded voltage conditions are detected." BTP PSB-1 clause
B.1.b.2 included provisions for operator manual actions to restore bus voltage on the Class 1
E distribution system.

BTP PSB-1 B.1.b.2 says:
"The second time delay should be of a limited duration such that the permanently connected
Class 1E loads will not be damaged. Following this delay, if the operator has failed to restore
adequate voltages, the Class 1E distribution system should be automatically separated from
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the offsite power system. Bases and justification must be provided in support of the actual
delay chosen."

The draft RIS specifically excludes manual load shedding under the Offsite/Onsite Design
Interface Calculations whereas the BTP PSB-1 allows for manual actions to avoid separation
from offsite power.

The sixty second time delay would not allow operator actions. This appears to be a new NRC
position.

Any attempt to standardize the varied approaches to providing protection in the event of a degraded
grid voltage condition that are currently memorialized in the licensing bases of individual plants
should be undertaken in a deliberate and considered manner and should explicitly include
consideration of the overall safety impact of proposed changes. Additionally, such actions must
include adequate consideration of the NRC's backfit rule (10 C.F.R. § 50.109) prior to imposition of
changes to a plant licensing basis.

In addition to the specific examples provided above, the draft RIS states "[t]he staff considers
degraded voltage conditions coincident with a postulated design basis accident to be a credible
event."12 It is unclear what exactly the staff intended with this statement. In Information Notice 93-
17, Rev. 1 "Safety Systems Response to Loss of Coolant and Loss of Offsite Power," (IN 93-17) the
NRC recognized that:

Licensees typically include an analysis in Chapter 15 of the plant Safety Analysis Report for a
simultaneous occurrence of a loss of offsite power and a LOCA. However, licensees may not
always analyze for other possible sequences; the NRC has normally not required that other
sequences be analyzed in the Final Safety Analysis Report. 13

Earlier in IN 93-17, the NRC explained that a "simultaneous occurrence of a loss of offsite power and
a LOCA" means a scenario where the LOCA occurs "exactly at the same time as the loss of offsite
power."14 Other sequences involving a LOCA and a loss of offsite power (LOOP), which are not
typically analyzed in the FSAR, were evaluated in Generic Safety Issues 17 and 171. Generic Safety
Issue 17 (GSI 17) examined an accident sequence involving "loss of offsite power unrelated to the
initiating eventoccurring approximately two minutes after a LOCA and following operator reset of
the safety injection signal.",5 Thus, GSI 17 was primarily concerned with a random LOOP following
a LOCA and was not focused on the sequencing of emergency equipment. The NRC staff determined
that this particular sequence had an extremely low probability and categorized GSI-17 in the "DROP"
category, concluding that the issue was not a concern.

12 76 Fed. Reg. 2,927.
13 IN 93-17, at 2 (emphasis added).
14 IN 93017, at 1 (emphasis added).
15 IN 93-17, at 2; see also, "Resolution of Generic Safety Issues: Issue 17: Loss of Offsite Power Subsequent to LOCA"
(NUREG-0933, Main Report with Supplements 1-33).
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Subsequently, after issuance of IN 93-17, the NRC decided to examine additional LOCA/LOOP
sequences in Generic Safety Issue 171 "ESF Failure from LOOP Subsequent to LOCA (Rev. 1)."'16

GSI 171 was primarily concerned with a LOOP caused by the LOCA event and the sequencing of
emergency equipment. Although the staff initially prioritized this issue as "HIGH" based on
estimated core damage frequency contributions, upon further examination, the staff concluded
that contribution to Core Damage Frequency was far less than originally anticipated. Thus, GSI-
171 was re-categorized into the "DROP" category and resolved without imposition of new
requirements. 17

In both cases, the NRC found the likelihood of these sequences sufficiently low that both generic
issues were resolved and additional requirements were determined not to be necessary. If the staff
is now suggesting that sequences other than a LOCA/LOOP occurring "at exactly the same point in
time" must be addressed generically, despite approved licensing bases that do not consider these
sequences, then NEI requests that the NRC fully explain the basis for this new position and address
the backfitting implications associated with its imposition. Further, if the staff intends to require
licensees to address these sequences generically, a RIS is not the appropriate regulatory tool for
imposing this new requirement.

II. The Backfit Discussion Provided in the Draft RIS is Inadequate

Given the complex regulatory and licensing history associated with providing degraded grid voltage
protection, the backfitting discussion included in the draft RIS is inadequate. Despite the fact that
facility-specific backfits were required as a result of several recent inspection findings on degraded
voltage protection,1 8 the entire backfitting discussion included in the draft RIS consists of three
sentences. Of those three sentences, only one provides any analysis:

Specifically, NRC Staff technical positions outlined in this draft RIS are consistent with the
aforementioned regulations [GDC 17] and generic communications [1977 letter, Generic Letter
79-36, BTP PSB-1], while providing more detailed discussion concerning the necessary voltage
calculations supporting DVR settings based only on voltage requirements of Class 1E
components and the Class 1E distribution system design.19

This analysis misses the point. First, GDC 17 (like most GDC) is cast in broad, general terms;
therefore, the fact that the specific positions discussed in the draft RIS are "consistent with" the
design criteria does not necessarily mean that they escape the definition of a backfit. Specifically,
there are any number of staff positions that are "consistent with" a broad design principle, but the

16 "Resolution of Generic Safety Issues: Issue 171: ESF Failure from LOOP Subsequent to LOCA, Rev. 1" (NUREG-0933,
Main Report with Supplements 1-33.).
17 See Memorandum from A.C. Thadani (NRC RES) to W.D. Travers (NRC EDO), "Resolution of GSI-171, ESF Failure from
LOOP Subsequent to LOCA" Dec. 9, 1998.
18 See 76 Fed. Reg. 2,925-2,928..

19 76 Fed. Reg. 2,928.
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relevant inquiry when examining the backfit definition is whether the staff position being articulated
is new or different from a previously applicable staff position. The draft RIS does not address this
issue. Further, as discussed above, the generic communications and guidance discussed in the draft
RIS are not completely consistent with one another and were not equally relevant in developing the
licensing bases for all reactor licensees. Given the variability in the protection schemes approved by
the NRC, merely concluding that the positions provided in the draft RIS are "consistent with" one or
more of these documents, does not address the obvious fact that "providing more detailed
discussion" on how to demonstrate compliance with GDC 17 could constitute a staff position that is
new or different from a previously approved protection scheme.

III. Conclusion

In summary, we believe the draft RIS establishes technical positions that go beyond previously
accepted staff positions, does not adequately consider licensing basis variability, and could, in some
cases, result in a reduction in plant safety. Given the concerns raised in our comments and the
potential adverse safety impact of plant design changes resulting from full implementation of the
draft RIS, NEI recommends that the draft RIS be withdrawn. We instead encourage that public
meetings be conducted to obtain a full and mutual understanding of the regulatory and technical
issues raised in this letter. Following completion of these meetings an informed decision can be
made on the appropriate regulatory communication vehicle.

If you have any questions, please feel free to contact me or Gordon Clefton (202-739-8086;
gac@nei.org).

Sincerely,

John C. Butler

c: Mr. Ken A. Miller, NRR/DE
Mr. Roy K. Matthews, NRR/DE
Ms. Jennifer L. Uhle, CRGR


